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Number 1 on your Feedback card 


Never 


SAY DIE 


Wayne Green W2NSD/1 


Being One’s Best 

While watching one of Perot's com¬ 
mercials a few days before the election, 

I took particular note of a comment 
made by both Ross’s lamily and Iriends 
that he urged them to not just be good 
or better, but to be the very best they 
could be in life. This is a philosophy 
worthy of consideration, it got me to 
thinking . . . have I done my best to be 
the best? How about you? 

Here you are, a licensed amateur. 
That means you’ve passed the license 
exam. Did you do it the easy way, by 
memorizing the Q&As? Or did you 
buckle down and learn the theory which 
you were being tested on? And since 
you’ve gotten your ticket have you 
been trying to learn more? I wish I 
didn’t know the answer to that. 

As an amateur you have the oppor¬ 
tunity to get involved with a wide variety 
of activities. How much advantage 
have you taken of this incredible oppor¬ 
tunity? Are you marking time through 
what’s left of your life talking about 
nothing at great length on 2m or one of 
the low bands? 

Being the best in amateur radio 
means different things to different folks. 
To me it means learning as much as 
you can. It means exploring every 
mode and every band. It means work¬ 
ing DX, going on DXpeditions, working 
packet, RTTY, SSTV, moonbounce, 
OSCAR, transmitter hunts, ham club 
work, helping put on hamfests, helping 
with emergencies, handling traffic, 
helping newcomers get licensed, build¬ 
ing equipment, winning contests, run¬ 
ning a repeater, pioneering new modes 
or technologies, making friends for 
America in other countries, and even 
serving your country in time of war, 

Then there’s being your best at your 
work. What a shame it is when parents 
don't teach their children the impor¬ 
tance of being their very best. To me 
that means knowing more about my 
work than my competitors. It means 
endlessly doing my homework . . . 
which isn't actually work because it’s 
fun. It means attending conferences, 
taking classes, reading books, sub¬ 
scribing to magazines. I just bought a 
new stack of books and am working my 
way through them. Some are tedious to 
read because they're so poorly written, 
but most are wonderful and give me 
lots of ideas. 


When I took on my responsibility as 
a member of tha New Hampshire Eco¬ 
nomic Development Commission I re¬ 
fused to let the politicians and their ef¬ 
forts to block the Commission from do¬ 
ing anything of significance hold me 
back. Ross's idea resonated with me. 

Whenever I take up a new interest I 
tend to go at it whole hog. When 1 got 
interested in horseback riding I took 
lessons . . . and more lessons. I found 
better and better experts and soon I 
was teaching riding instructors mysell. 
When I got into sports car rallying I first 
learned to navigate and then to drive. I 
developed a new navigation system 
which filled shelves with trophies. I 
needed special watches which would 
keep time accurately all day so I found 
a factory in Germany to make them for 
me and I imported them. I discovered a 
special pepper-grinder-like calculator 
used in Europe for currency conver¬ 
sions, but which was ideal for rallying. I 
went to the Curta factory in Liechten¬ 
stein and made a deal to import them 
for rallyists. I developed and printed my 
own rally tables, which were incredibly 
simple compared to those made by oth¬ 
ers. My customers were soon winning 
all the rallies. 

When I got interested in photogra¬ 
phy I read books, took lessons and 
spent endless hours in the school dark¬ 
room building my skills. I armed myself 
with everything from 35mm to 5x7 cam¬ 
eras. This helped me greatly when I be¬ 
came a TV cameraman at WPIX in 
New York and knew how lo compose 
pictures ... and later when I was a TV 
director in Dallas and in Cleveland, I 
helped my cameramen get great pic¬ 
tures. In my early publishing days I took 
most of my own pictures. 

I didn’t take up skiing until I was 44, 
but then I went at it furiously. I took 
lessons and more lessons. In just a few 
weeks I was skiing better than I ever 
thought I’d be able to in my life. So I 
took even more lessons. Now, at 70, 
I’m brittler and thus a bit more cautious 
in the trails I ski since breaking some¬ 
thing would be extremely inconvenient, 
but I still tear down the mountains, hav¬ 
ing more fun than should be legal. 

Somehow my parents got across to 
me the concept of trying to be the best I 
could at whatever I got interested in. 
I’ve been preaching this idea in my edi¬ 
torials, hoping others would see the 



value of this approach to life and adopt 
it. So how about you? Do you settle for 
less than the best in what you do? Are 
you the best at work? Are you achiev¬ 
ing your best in amateur radio? Are you 
learning all you can or are you cheating 
yourself? When you goldbrick through 
life you're only cheating yourself. 

Let’s see, what is there to do in am¬ 
ateur radio that I haven't done yet? 
What new challenge Is there for me? 
What challenge is there for you? What 
haven’t you done yet? Why not? What 
are your excuses? 

Chess 

How’s your chess game? Chess is a 
wonderful game to teach kids because 
It's totally skill, with no chance element 
whatever. When you get involved with 
chess you soon discover that the more 
you learn about the game, the better 
you play. A good player will always 
trounce a lesser player. Aha! So how 
does one get to be a good player? You 
do that the same way you get good at 
anything else ... you read a lot about it 
and you take some lessons from an ex¬ 
pert. You'll have to memorize hundreds 
of openings, and thousands of end¬ 
game closings. You learn to be aggres¬ 
sive or lose. The fact is that the game 
of chess is a wonderful teacher for life. 
It’ll teach you the fundamentals of busi¬ 
ness. You’ll leam to do your homework, 
be aggressive, and look for creative 
new approaches to old situations. You'll 
leam the value of persistence. 

Go is another game of skill and its 
popularity in Asia has a good deal to do 
with the way the Asian countries have 
been running circles around us In busi¬ 
ness, Chess and Go teach qualities 
which are valuable to a country. They 
help teach the work ethic. You don’t win 
at chess unless you work at it, but if 
you do you’ll surely win. That's great 
training for life. 

Fear 

One thing that’s been bugging me is 
why so few hams have actually tried 
packet radio. I wonder if it has some¬ 
thing to do with fear? A fear of embar¬ 
rassment of making mistakes when 
you're into something completely new? 
A fear of displaying your own ignorance 
of both radio and computers? A fear of 
the unknown? 

It isn’t as if it costs much to get in¬ 


volved with packet radio. And it isn’t as 
if you don’t know that there are several 
thousand hams having a ball with it. 

So let’s look at this fear thing and 
see If we can understand it better, Peo¬ 
ple generally fear things they don’t un¬ 
derstand, right? So let’s look at the oth¬ 
er side of that coin. Are there any 
things you understand that you fear? I 
said fear. I’m not afraid of electricity, I 
respect it I’ve gotten knocked on my ki- 
ester a couple of times and that’s gen¬ 
erated a surprising amount of respect. 
But It's not fear or terror. 

Once we take the trouble to find out 
more about the things that we are 
afraid of we no longer are afraid. I’m 
afraid when I’m walking on a New York 
street at night and a group of black or 
Hispanic teenagers pass me. I’m afraid 
because I don’t know whether they are 
dangerous or not. It’s the unknown. If I 
were to take the trouble to get to know 
them I would no longer be afraid. 

The next time fear hits, perhaps you 
can consider that if you understood 
what you are afraid of you wouldn’t be 
afraid. So, instead of {earing and prob¬ 
ably running away or avoiding, try to 
find out more about what has fright¬ 
ened you . . . knowing that this will 
eliminate your fears. 

Religions rule billions of lives 
through fear. Fear of punishment for 
sins. Fear of the devil, of hellfire, and 
so on. I can’t fault them for that be¬ 
cause it pays off. It pays off in billions of 
dollars. We have some extremely 
wealthy religions, all built on fear. But 
you know, we haven’t a shred of proof 
that any of these fears are real. Millions 
of people believing things doesn’t make 
them true, otherwise the sun would still 
be spinning around the earth and 
Columbus would have fallen off the 
edge of the world. 

Now, are you ready to give packet a 
try? It’s wonderful fun and you’re miss¬ 
ing a whole big piece of our hobby. Yes, 
of course you’re going to have to leam 
a lot. And you’re going to make all 
kinds of dumb mistakes. Hey, there’s 
always a first, right? 

Step two ... I expect a letter from 
you thanking me for pushing you into 
this. 

Reason Prevails 

The League has backed down on 
their opposition to automatic relaying 
on the low bands. I’ll let the packeteers 
give you the gory details on what hap¬ 
pened. 

I can understand concerns about the 
blind relaying of messages, where 
there would be a strong possibility of 
jamming contacts already in progress. 
This is much like K1MAN or W1AW 
coming on their self-assigned frequen¬ 
cies and broadcasting blind. 

Most of us pick what sounds like an 
unused frequency and then ask if any¬ 
one is using It before we launch into a 
long CQ. Perhaps the packet software 
developers can get our packet (and 
RTTY) systems to emulate this ap¬ 
proach. If a relay station could send a 
short coded signal which would ask if 

Continued on page 66 
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From the Hamshack 


Joel Weder VE6VOX, Calgary, 
Alberta, Canada I was reading my 
July/August copy of The Planetary 
Report (published by The Planetary 
Society, which promotes space ex¬ 
ploration) and came across a rather 
interesting article, "Doing More With 
Less: The New Way of Exploring the 
Solar System,” by Rex Ridenoure. 
The article discussed the trend to¬ 
wards smaller and more cost-effec¬ 
tive space probes. What’s interesting 
about it for you and me Is his de¬ 
scription of the rate of technological 
change involved: “ ... the SD1 and 
commercial space segments are 
three to five years ahead of the 
space exploration field in developing 
and applying new satellite technolo¬ 
gy: these groups were preceded by 
the academic and amateur radio 
communities." 

These days everyone (Wayne es¬ 
pecially) seems to be wondering 
where amateur radio is going—what 
will be our reason for being. Well, I 
think this article just shone a little 
light on the path. There are still 
hams experimenting at the forefront 
of technology, whether it be with OS¬ 
CAR. packet or repeater linking via 
satellite. The club that I recently 
joined here in Calgary (CARA) is 
one of the most progressive I’ve 
seen because (it seems to me) they 
keep politics to a minimum, aren't 
afraid to jump into a new project and 
concentrate on getting things done. 
Those are, as any good business¬ 
man knows, among the central keys 
to success. 

I recently gave up a well-paying 
job as a military photographer to go 
to college. Most of my friends think 
I'm crazy to do such a thing during a 
recession, but when I graduate as a 
telecom technologist it'll “open a 
whole new world" to me. I guess my 
point is that we, as amateurs (and 
North American society as a whole), 
need to be willing to take chances 
on change and innovation. We can¬ 
not allow ourselves to continue be¬ 
ing afraid of the future. 

David K. Hansen KB0EVM, 
Jeddah, Saudi Arabia Greetings 
from Jeddah, Saudi Arabia. Amateur 
radio is pretty limited here, although 
the Oasis Amateur Radio Club has 
been in operation since last Febru¬ 
ary. The call is 7Z2AB and our QSL 
manager is AA0BC. There are 
about 15 hams on the roster and 
many activities going on. The equip¬ 
ment includes an ICOM 725; a Ken¬ 
wood 440S; beams for 12 and 17 
meters, and for 10, 15. 20 and 40 
meters. Our hours are somewhat 
limited, but any availability of opera¬ 
tion is appreciated. As you can 


imagine, we usually get quite a pile- 
up when we get on the rig. 

1 have been here for eight years, 
arriving as a private and commercial 
pilot ground instructor and have 
moved to being the senior instructor 
for 747 avionics systems instruction 
for the flight crews. My former occu¬ 
pation was as a physics teacher in a 
high school in Minnesota. Wayne, I 
do agree with some of your conclu¬ 
sions in your editorials concerning 
the education of youth. However, It 
Is easy to use a big brush and to 
think every classroom is the same. 
There is a lot of quality out there. 
Granted, there may be less than in 
previous decades, and the objec¬ 
tives of education may not be appro¬ 
priate to today’s required work force. 
So. why am I not still in the class¬ 
room? I had given a lot of effort to 
the students, received several 
awards for teaching excellence, and 
received little support from the local 
administration. I did what I wanted to 
do, did well, but received nothing ex¬ 
tra beyond what an "average” teach¬ 
er would receive. Finally, teaching 
college placement physics, standard 
physics, and aerospace: and acting 
as radio club advisor, chess club ad¬ 
visor, faculty social committee chair¬ 
man, athletic field manager and sci¬ 
ence department chairman wiped 
me out. The number of students in¬ 
creased and the money available for 
supplies went down. How do you 
teach physics when the annual mon¬ 
ey per student for all supplies is less 
than a meal for two at McDonald’s? 

Until the business world and the 
public want to have responsive, 
quality schools and are willing to 
support appropriate school goals 
emotionally and financially, there will 
be little change. I did get tired of mu¬ 
sic departments getting personal 
computers to maintain inventories of 
instruments, uniforms and candy 
sales while the science department 
uses instructor-purchased comput¬ 
ers. It was that or have none. But 
then, music and athletic depart¬ 
ments have their parent support 
groups. Maybe there should have 
been a science concert some 
evening. 

There will continue to be young 
dreamer teachers, there will be 
those who sacrifice their own family 
time to do a good job, but some¬ 
where around the 30- or 40-some¬ 
things they look in the mirror and 
make some inner comment about 
“what is this getting me?" 

Let me get off the soap box and 
to the main reason for writing. Being 
here I can appreciate the restrictions 
on radio operations. I only hope that 
amateurs are picking up the baton 


and doing something about getting 
young people interested and up¬ 
grading their own skills in a few of 
the multiple areas of amateur radio, 
A suggestion I would make Is to 
adopt a library, either a school or 
public library. Make it a normal prac¬ 
tice to donate a book on electronics 
or amateur radio on each of your 
birthdays or on July 4th as a birth¬ 
day gift to the country. Skip that 
meal out in the restaurant and do¬ 
nate a book instead. Send the XYL a 
card and tell her that her flowers 
were converted into a book. Encour¬ 
age others to do the same. 

Fred E. Piering WD9HNU, Mait¬ 
land FL My Godl Wayne, what’s 
this world coming to? Since the birds 
have left the nest, my wife has con¬ 
templated starting a small business, 
such as a grocery shopping and de¬ 
livery service for the elderly or infirm 
(she likes to spend other people’s 
money—read: mine). So, when I 
read your editorial in the November 
issue I showed her the section you 
wrote concerning “Making a Buck.” 
When I found her reading page 76 I 
inquired, "What are your doing?” 
She responded that she found you 
very interesting and profound, very 
informalivel 

She asked how long you had 
been writing editorials and I told her 
30+ years that I could remember (I 
still have some 73& from the begin¬ 
ning). Well, now I am under strict or¬ 
ders that from now on when I re¬ 
ceive my 73 in the mall, I am to turn 
It over to her so she can read your 
editorials. Maybe she should pay for 
the next subscription? 

L. E. Dickason N8MKM, Jack- 
son OH Wayne, your June editorial 
requires some comment. I agree 
that 20 wpm is a little silly in our digi¬ 
tal world. I am a Tech with 5 wpm, 
but I really can’t see the value In suf¬ 
fering through the code to upgrade. 
Why not a series of tests which em¬ 
phasize theory, rules and COUR¬ 
TESY? 

I started reading 73 as an SWL 
because you had good articles on 
antennas and other topics and be¬ 
cause you didn’t talk about SWLs as 
if they were vermin. It takes more 
than glossy paper to make a maga¬ 
zine. 

Speaking of high-tech, I would 
like to build a digital signal processor 
and a panadaptor or spectrum ana¬ 
lyzer. Where are the projects? I en¬ 
joy "Above and Beyond” because It 
pushes my understanding to the lim¬ 
it. Isn't that what it’s all about? 

Guy Metrocavich, via Instinet I 
thought Sheets and Grafs article ti¬ 
tled “ATV Transmitter, Part 1“ (Au¬ 
gust 1992) was great. I enjoyed the 
thorough yet concise circuit descrip¬ 
tion. For example, the description of 
the Q1 oscillator gave me all I need¬ 
ed to understand how it worked. 

I have seen this oscillator in cir¬ 


cuits for years and never figured it 
out. I always looked for feedback 
from the emitter or collector to the 
base; I did not realize it was a com¬ 
mon base configuration. 

The rest of the article was equally 
insightful. Thank you. 

Jim Kocsis WA9PYH, South 
Bend IN Wayne, I thought I’d better 
write to you and let you know that 
I’ve been taking some (not all!) of 
your advice. First of all. I’m a sub¬ 
scriber since 1965 so I'm a long-time 
reader of 73. 

Ham radio is alive and well in our 
town and I'm fairly active, but I 
thought I would share some info with 
you and 73 s readers on non-ham- 
radio subjects. I read a lot and have 
read some very interesting books in 
the past few years. There are much 
more interesting things and thoughts 
going on in the world than what the 
AP, UPI, etc. think we should know. 

Why am I mentioning this in a 
ham radio magazine? Only to prod 
people to talk about more interesting 
things than RST, the rig, weather, 
QSLs, etc. My gosh, we have a 
“meeting room” that spans the coun¬ 
try (actually the world!) that we can 
use 24 hours a day for free and we 
are not doing it! I've tried skipping 
the rubber-stamp QSO format and 
have had some excellent discus¬ 
sions with fellow hams. I heavily rec¬ 
ommend this to the readers of 73. 

As far as TV is concerned, I per¬ 
sonally only watch a few shows reg¬ 
ularly. I want to be informed or enter- 
tained (made to laugh, not de¬ 
pressed!). What can you do in your 
spare time if you don’t want to yak 
on the air? Anything! But don’t waste 
your time doing the same thing over 
and over and over again. My gosh, 
we're not robots (or are some of 
you?). And if you can’t read when 
there is time (my eyes get tired at 
night but I still feel like I need some 
input) there are tapes at your local li¬ 
brary that are instructive, entertain¬ 
ing or just pleasing to the mind. Did 
you ever try listening to one of those 
subliminal tapes (weight reduction, 
controlling anger, dealing with angry 
people—the list is endless)? Did you 
ever try listening to a tape on self¬ 
hypnosis? Or music from another 
culture? There are tapes that are 
condensed versions of some very 
good books. 

Now, after you've read something 
off the beaten path, try telling some¬ 
one you contact on the air about it 
and discuss It—you will be pleasant¬ 
ly surprised by their reaction! Ditto 
for people at work. Mostly what I’ve 
heard is: “Gee, I always wanted to 
know about that ... but I never had 
the time." 

How about it Wayne, am I right? 
The most exciting things are the un¬ 
known and the new, not the same 
old same old. 

Please keep "on our cases" 
Wayne, we need the constant moti¬ 
vation! EQ 
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The Emergency Broadcast 
System Today 

Hearing “this is only a test” broad¬ 
cast by your local radio station may be¬ 
come a thing of the past. The FCC has 
announced a “comprehensive attic-to- 
basement" plan to overhaul the Emergen¬ 
cy Broadcast System (EBS). EBS has not 
been updated since 1976. Its name may 
be changed to the Emergency Warning 
System (EWS). 

Proposed is a new form of silent testing 
and a cutback (from weekly to monthly) in 
the amount of on-air testing. Actually, new 
equipment will be able to test itself. 

The FCC is suggesting a new “subaudi- 
ble” warning system that will preclude us¬ 
ing the familiar 20-second tone that mixes 
853 Hz and 960 Hz together in order to ac¬ 
tivate emergency listening devices. 

Cable operators, who currently do not 
have to perform EBS tests, will be required 
to join TV and radio broadcasters. 

In 1991, EBS was used more than 1,500 
times. The Emergency Broadcast System 
was activated nearly a day before Hurri¬ 
cane Andrew hit the south Florida coast. 

EBS was established in 1951 as the 
CONELRAD (Control of Electromagnetic 
Radiation) system during the Truman ad¬ 
ministration to provide the president with 
the means of addressing the American 
people in the event of a nuclear attack. 
The service has yet to be used during a 
national emergency. 

The Truman administration envisioned 
that the President or a government agency 
would activate the tone to control a master 
radio or television station, one specifically 
constructed to withstand an atomic explo¬ 
sion. The station's command tone would 
be heard by other stations, linked in a 
pyramid: Those stations would be heard by 
other stations, and so on. 

Currently, EBS is only used at the local 
level to notify the public of dangerous con¬ 
ditions: toxic leaks, tornadoes, hurricanes, 
chemical fires, earthquakes, floods and 
such. The EBS was even used during the 
LA riots to call off-duty police officers back 
to work. TNX The F.O. Flyer, October 
1992 . 


Youth Forum 
Interviewees Needed 

Carole Perry WB2MGP is seeking ar¬ 
ticulate, active amateur radio young¬ 
sters up to age 18 to be interviewed for 
various youth forums across the country. 
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Please contact Carole at P.O. Box 131646, 
Staten Island NY 10313-0006, or call her 
at (718) 983-1416. 


Congress Enacts New 
Restrictive Scanner Law 

The law prohibiting the manufacture 
of scanners with (or easily modifiable to 
include) the cellular bands passed the 
Senate (reportedly without debate) on Oc¬ 
tober 8th. The “cellular ban" was an 
amendment to the FCC funding bill and it 
is entirely possible and even probable that 
most senators had no idea the cellular 
amendment was there or what it meant. 
The following comments, which have ap¬ 
peared in several places, are speculation 
until an official interpretation is published: 

(1) Receivers with external converters, 
lab-type receivers and tunable receivers 
are not affected by this law. Scanners are 
affected. Once the law goes into effect 
(180 days from October 8, 1992), no scan¬ 
ner can be manufactured that will cover 
the cellular bands, nor can it be made to 
be easily modified. 

(2) It looks as though as long as the 
scanner is made with a continuous large 
frequency range, you can include the cellu¬ 
lar frequencies. 

(3) This law does not affect used scan¬ 
ners or scanners that were manufactured 
prior to the effective date of the law. 

Here is the exact text of the new law: 

Sec.408. INTERCEPTION OF CELLU¬ 
LAR TELECOMMUNICATIONS. 

(a)AMENDMENT—Section 302 of the 
Communications Act of 1934 (47 U.S.C.) is 
amended by adding at the end the follow¬ 
ing new subsection: 

(d)(1) Within 180 days after the date of 
enactment of this subsection. The Com¬ 
mission shall prescribe and make effective 
regulations denying equipment authoriza¬ 
tion (under Part 15 of Title 47, Code of 
Federal Regulations, or any other part of 
that title) for any scanning receiver that is 
capable of — 

(A) receiving transmissions in the fre¬ 
quencies allocated to the domestic cellular 
radio telecommunications service, 

(B) readily being altered by the user to 
receive transmissions in such frequencies, 
or 

(C) being equipped with decoders that 
convert digital cellular transmissions to 
analog voice audio. 

(2)Beginning 1 year after the effective 
date of the regulations adopted pursuant 
to paragraph (1), no receiver having the 


capabilities described in subparagraph 
(A), (B), or (C) of paragraph (1), as such 
capabilities are defined in such regula¬ 
tions, shall be manufactured in the United 
States or imported for use in the United 
States. 

[By Roy J. Cloutier } adapted from public 
postings on Prodigy. TNX WestUnk Report 
4637, November 12, 1992.] 


Space Symposium a 
Great Success! _ 

The Tenth Annual AMSAT-NA Space 
Symposium and meeting was held at the 
beautiful Intelsat Headquarters building in 
Washington, DC, on October 9-11. The 
300 in attendance heard presentations on 
such diverse subjects as antenna testing 
for the Phase-3D spacecraft, use of the 
PACSATs, SAREX hardware configura¬ 
tions and the AMSAT awards program. 
Once again this year, the ARRL co-spon¬ 
sored an educational workshop at the 
Symposium. A complete satellite station 
that was installed for the weekend was 
used to make several AO-10 and AO-13 
contacts, including a scheduled QSO with 
a special event station at the AMSAT-Den- 
mark meeting being held in Copenhagen. 

Dr. Ron Parise WA4SIR was the ban¬ 
quet speaker. He entertained the audience 
with a talk, slides, and a movie detailing 
the Astro-1 space shuttle mission on which 
he was a payload specialist and SAREX 
operator. The evening ended with presen¬ 
tations of awards and a drawing for the nu¬ 
merous door prizes that were generously 
donated by many different companies. 

The printed proceedings (32 papers, al¬ 
most 300 pages total) are available from 
AMSAT-NA Headquarters. Look for a de¬ 
tailed report on the meeting and sympo¬ 
sium in the next issue of the AMSAT Jour¬ 
nal. TNX AMSAT-NA; WestUnk Report 
4637, November 12, 1992. 


TNX . . . _ 

... to all our contributors! You can 
reach us by phone at (603) 924-0058, or 
by mail at 73 Magazine, Route 202 North, 
Peterborough NH 03458. Or get in touch 
with us on CompuServe ppn 70310,775; 
MCI Mail "WGEPUB"; or the 73 BBS at 
(603) 924-9343 (300-2400 bps), 8 data 
bits, no parity, one stop bit. News items 
that don’t make it into 73 are often put in 
our other monthly publication, Radio Fun. 
You can also send news items by FAX at 
(603) 924-9327. Q 




Number 4 on your Feedback card 


The Techno-Whizzy 1, 

Part II 

Build a direct digital synthesis (DDS) transmitter 


by John Welch N9JZW 


I n Part 1 of this article, we built the VFO, 
frequency selector and power supply 
boards. Using just these, you have a very 
QRP transmitter (2 milliwatts) or a nice sig¬ 
nal generator. For those who like a transmit¬ 
ter with a little more oomph, here’s the am¬ 
plifier stage. 

Since we’ve gone through a lot of trouble 
and expense to generate nice, clean, pure 
sine waves, it would be a real waste to run it 
through a class-C amplifier. Class C would 
also require a Filter for every band or two, 
complicating things even more. Class A is 
the right approach (with the added benefit 
that when we make the TW-I do SSB we 
won’t need a new amp). 

Designing a class-A power amplifier 
wasn’t easy (digital likes me; analog hates 
me). The amplifier was designed to be easy- 
to-build, requiring no adjustments. It is not, 
however, the most efficient or powerful de¬ 
sign. The amplifier will remain linear down 
to about 10 volts, and remain within maxi¬ 
mum specs up to 13 volts. It is designed to 
run from a freshly-charged 12-volt battery or 
13.8-volt power supply. More than 13.8 volts 
won’t give you more power—it will just 
bum up the final amp! 

Class A has its drawbacks—namely, it 
consumes more power than class C and con¬ 
sequently also runs hotter than class C. I’ve 
sidestepped this issue by keying power to 
both the driver and the final stage, so it will 
only consume that power and generate that 
heat while you have the key down. This also 
sidesteps another common problem—stray 
RF getting into the final and being amplified 
to a low-level signal. 

Theory of Operation 

The RF signal at about 1.5-2 mW comes 
into the base of Q2 at J2. Resistors R5, R3 
and the transistor combine to present a 50- 
ohm load to the input. Emitter resistors R6 
and R7 keep the driver Q2 stable, limit cur¬ 
rent flow and, combined with bypass cap C3, 
provide some frequency-dependent output 
compensation. The output runs through C2 
to a 4:1 step-down transformer, Tl. This 
transforms the 50-ohm output to a 12.5-ohm 
input to the final amplifier. CIO keeps the 
DC bias provided to Q3 by R6 and R9 isolat¬ 
ed from the transformer. 



Photo A. The front panel of the Techno-Whizzy l DDS transmitter. 



Photo B. Close-up view of the power amplifier module. 



Photo C. Hooking up all of the modules together to complete the Techno-Whizzy /. 
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Figure I. Schematic diagram of the power amplifier board . 



TW-l RF BOPRD 



Figure 2 (a). PC board foil pattern of the power amplifier board . 
(b). Parts placement. 


Choke LI provides power 10 the final am¬ 
plifier. Q3. Emitter resistors R11 and R12 
keep the final stable and provide limited out¬ 
put compensation with C5. The output flows 
through C4, into the 16:1 matching network 
of T2 and T3, then to the antenna connection 
at J3. 

Power comes into the keying circuit 
through J4, the Transmit/Receive switch on 
the front panel. Capacitors C6 and Cl by¬ 
pass RF to ground. The key is connected to 
jack Jl. The unit is keyed by grounding Q1 
through R2. R2 and Cl help in shaping the 
keying waveform, preventing sharp edges. 
Power to both the driver and final is keyed, 
keeping the power drain and associated heat 
to a minimum. 

Construction 

The amplifier board should deliver about 
a watt of clean signal into a 50-ohm load. To 
do so will require you to wind some balun 
cores into transformers. There are three on 
this board, all 4:1 baluns using BN-43-202 
cores. Winding them is a lot easier than ex¬ 
plaining how, so take courage. 

To wind the transformers, take about six 
feet of 30-gauge magnet wire and fold it in 
half. Putting one end in a vise, twist the wire 
to about 15 turns per inch (I used an electric 
screwdriver for this and it went very' quick¬ 
ly). Wind this twisted wire up through the 
left hole of the balun core and back through 
the right. That’s one turn. Go back in 
through the right and back out through the 
lefL for two turns. Continue, winding eight 
to 12 turns on the core, leaving wires com¬ 
ing out of each hole at the bottom. Now cut 
the folded-over tip in the middle, making it 
two wires wrapped around each other. 

Scrape back some insulation on the ends 
of the wire and use an ohmmeter as a conti¬ 
nuity tester to identify the two wires. Twist 
the left-hand side of wire #1 to the right- 
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hand side of wire #2. 

The left-hand side of 
wire #2 will go to 
ground, and the sig¬ 
nal goes between the 
twist and the right- 
hand side of wire #1. 

Now that you’ve 
got the transformers 
wound, install T1 on 
the board. Orient it so 
that the twisted end is 
in the middle, and 
one wire goes to 
ground and the other 
wire goes to Q2 (on 
the board, the “twist¬ 
ed” end is the two 
holes that arc shorted 
together). This steps 
the 50-ohm output of 
Q2 down to 12.5 
ohms into Q3. 

Install the other 
two baluns at T2 and 
T3. Here again the 
twisted ends go in the 
middle, with one wire 
to ground and the 
other wire towards 
the output. These 
provide a 16:1 step 
up from the 3.125- 
ohm output at Q3 to 
50 ohms at the anten¬ 
na jack. 

J1 is the input from 
your key. Hook this to a jack with a chunk 
of two-conductor wire or RG174 coax. J4 is 
the 12-volt power input. Hook this to a pow¬ 
er input jack (if fused, use a 2-amp fuse). J2 
is the RF output—attach this to the output 
jack (SO-239 preferred) with some more 
RG174. J3 is the RF input from the DDS 


VFO board—leave this vacant for now. 

SWl switches power from receive to 
transmit. As the amplifiers are class A, they 
consume a lot of power just sitting there. 
Leaving this stage powered down while re¬ 
ceiving will cut the TW-l’s power consump¬ 
tion to a trickle. 











testing, you can use thermal goop and a TO220 heat sink, but don’t 
run it for long! 

By now you're almost done. Just install the rest of the parts. 
They're all passive components so there is no “backwards”—but be 
sure to get them in the right spots! As always, double-check your 
work. 

Attach a dummy load (50 ohms 5 or more watts will work fine) to 
the SO-239 RF output connector. Turn SW1 to “transmit” to apply 12 
volts to J4. Attach your voltmeter to the “hot” end of R5, With the 
key jack open, you shouldn’t read more than 0.1 volt. With the key 
jack shorted, you should read around 2 volts. A small difference is 


Continued on page 85 



Figure 4 (a). PC board foil pattern of the output filter board, (b). 
Parts placement. 


Table 1. 


Component Values for the 5-Pole Harmonic Output Filter 


Band 

C1,C3 

C2 

L1.L2 

Winding Information 

160m 

1000 pF 

2700 pF 

6.55 pH 

36 turns on a T50-2 toroid core 

80m 

470 pF 

1500 pF 

3.08 pH 

25 turns on a T50-2 toroid core 

40,30m 

220 pF 

560 pF 

1.19 uH 

17 turns on a T50-2 toroid core 

20.17.15m 

100 pF 

270 pF 

0.568 uH 

12 turns on a T50-2 toroid core 


Parts List: TW1 XMIT Linear Amplifier 


ftem 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Quantity 

2 

4 

1 

1 

1 

1 

1 

1 

1 

Reference 

C1.C6 

C2.C4.C5,CIO 

C3 

C7 

J1 

J2 

J3 

J4 

LI 

Part 

0.1 uF ceramic 

2 pF ceramic 

0.47 pF ceramic 

0.001 pF ceramic 

key jack 
low RF in 

RF out to antenna 
power 12 volts in 

100 mH 2A choke from Radio Shack 

10 

1 

Q1 

TIP125 

11 

1 

Q2 

MRF517 or 2N3866 

12 

1 

Q3 

MRF476 

13 

1 

R1 

10k ohm 1/4 watt 

14 

1 

R2 

2,2k ohm 1/4 wall 

15 

1 

R3 

330 ohm 1/4 watt 

16 

1 

R4 

30 ohm 1/2 watt 

17 

1 

R5 

75 ohm 1/2 watt 

18 

1 

R6 

3.9 ohm 1/4 watt 

19 

1 

R7 

5 ohm 1/4 watt (4.7 will work) 

20 

1 

R8 

62 ohm 1 watt 

21 

1 

R9 

24 ohm 1/2 wall 

22 

1 

R11 

1.2 ohm 1 watt 

23 

1 

R12 

1.3 ohm 1 watt 

24 

1 

SW1 

T/R switch DPDT toggle 

25 

3 

T1.T2.T3 

4:1 balun on BN-43-202 core 


Note: A complete kit of parts {including the PC boards) is available from Sktronics 
Northeast, RL 1 Box 789, Hancock NH 03449. Phone: (603) 525-4001. Prices as 
follows: DDS VFO module — $99; Diode Matrix module — $49; Power Amplifier 
module — $49; Output Fitter module (specify band) — $10; A complete package of, 
all modules — Si99. The Qualcomm Q2220 DDS chip can be ordered separately lor 
S39. All prices include postage. 

Etched and drilled PC boards for this project are also available separately tram FAR 
Circuits, 18N640 Field Court, Dundee 11 60118. Pricing: DDS VFO PC board— S8; 
Diode Matrix PC board — SB; Power Amplifier board— $6; Output Filter — S3. Please 
add SI.50 per order. 

The Q2220 (as well as data sheets) is available directly from Qualcomm, 10555 
Sorrento Valley Rd., San Diego CA 92121; (619) 597-5005. The price is S49 (1-24 
qty.); SI50 minimum order. 

The CA3338A, the 55 MHz clock oscillator and most of the small parts are available 
from Digi-Key; (800) 344-4539. 

Toroids are available from KA7QJY Components (Danny Stevig), Box 3893, Logan 
UT 84323; Tel :(801) 563-5173. 
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Numfc$er 5 on your Feedback card 


Programmable-Frequency 
Audio Generator 

High accuracy with digital control. 

by Loyd W. Redman 


M ost audio signal generators built 
around IC timers or op amp oscillators 
require some external capacitors and resis¬ 
tors to determine oscillator frequency. To 
obtain high accuracy of an output frequency, 
the external capacitors need to be adjustable. 
If the oscillator is to have several frequency 
ranges, you'll need several external capaci¬ 
tors in addition to trimmers for fine frequen¬ 
cy adjustments. Some capacitors change val¬ 
ue with aging, so manual adjustments must 
be made each time the generator is used. 

Digital Audio Frequency Control 

Micro Linear makes the ML2035 and the 
ML2036 IC sine wave generators needing 


only one external component, a crystal. The 
frequency is digitally controlled, so no ex¬ 
ternal capacitors need to be adjusted to 
change frequency ranges or to fine-tune a 
selected frequency. Figure 1 shows the 
schematic of a programmable-frequency au¬ 
dio generator using either the ML2035 or 
the ML2036 ICs. 

The heart of both the ML2035 and the 
ML2036 is a DAC (digital-to-analog con¬ 
verter). We enter a 16-bit digital word serial¬ 
ly and get a sine wave output. Refer to Fig¬ 
ure 2 and we’ll review the operation of a 
simple DAC. The output directly from our 
basic DAC is not a nice smooth sine wave, 
but a triangle wave. The triangle wave is ac¬ 


tually a series of voltage steps, not the 
smooth waveform we would see when an os¬ 
cillator output is derived from the voltage at 
a capacitor terminal. 

Here’s how the voltage steps are generat¬ 
ed. The circuit of Figure 2 can be viewed as 
an operational ampifier wired as an inverter, 
with separate digitally selectable input resis¬ 
tors. The voltage gain equation for an invert¬ 
ing op amp is; A=Rf/Rin. Our switches are 
SPST electronically controlled, solid-state 
switches. Suppose the digital control word 
contains four bits. We then have 16 possible 
output voltage steps. When the digital word 
is 0001, S4 is closed, connecting -MOV to 
Continued on page 18 



Figure /. Progranunable-frequency audio generator circuit diagram using the ML2036 or the ML2035. Dashed lines indicate changes in 
wiring when using the ML2035. 
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Programmable-Frequency 

Audio Generator Continued from page 16 

the end of the appropriate resistor in the net¬ 
work so the gain of Ul, Rf/Rin. becomes 
1/16 or 0.0625. The output voltage will be 
0.0625 x 10V or 0.625V. Thus, the second 
output voltage step will be 1/16 of the refer¬ 
ence voltage. If our up-counter begins at 
0000, the 10V reference is not connected to 
Ul. so the first voltage step is 0V. Our word 
generator continues to enter digital words in 
sequence to 1 111. At a count of 1111, 
switches S1-S4 are closed, connecting resis¬ 
tors in the network to produce an amplifier 
gain of 0.9375 and an output voltage of 
9.375V. 15/16 of the reference voltage. 

At this point you may ask, “Where’s the 
rest of the triangle wave?” With digital con¬ 
trol words of 0000 to 1111, our output is on¬ 
ly one quadrant of the triangle wave. Our 
control logic now directs the word generator 
to count down in the sequence 1111 to 0000. 
This will gel our output steps back to 0V. 
Now we need to generate the negative-going 
half of the triangle wave. The sign bit from 
our word generator causes the control logic 
to change the position of S5, disconnecting 
the input to U2. The word generator counts 
up, then down, producing the negative-going 
alternation of our triangle wave. 

If we apply an 8-bit digital control word 
and modify our switches and input resistors, 
we can produce an output voltage of 128 (2 7 ) 
steps. The 8th bit is used as the sign bit. We 
observe that the more voltage steps we have, 
the nearer the output of our DAC resembles 
a true triangle wave. 

We could use a triangle wave as an audio 
test signal but the results wouldn’t be as sat¬ 
isfactory as if we had used a true sine wave. 
Figure 3 shows a comparison of amplitudes 
between a triangle wave and a sine wave, 
one quadrant only. You can see that at an an¬ 
gle of about 55 degrees, the difference in 
amplitude between the two signals is about 
2V. 

The ML2035 and the ML2036 add two 
important blocks to our basic DAC that give 
us a near-ideal sine wave output. (Detailed 
spec sheets arc available from Micro Linear, 
2092 Concourse Drive, San Jose CA 95131.) 
The first of these functions is a sine look-up 
table. Remember back before the advent of 
hand-held calculators, when your math text 
contained tables of sine values for angles 0 
degrees to 90 degrees? The sine look-up 
table is in the form of a read-only memory 
(ROM). The instantaneous value of the out¬ 
put voltage is derived from the value of the 
sine of an angle that is a multiple of 90/128, 
or about 0.703 degree. The output waveform 
is still a series of voltage steps. You can ob¬ 
serve these steps with your ’scope if you 
operate the circuits with a clock input much 
slower than the recommended minimum of 
3 MHz. 

The second added block in our circuit ap¬ 
pears just before the output. This block is a 
low-pass (smoothing) filler. Many of the in¬ 
ternal functions of the ML2035 and the 
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Figure 2. Block diagram of a basic digital-to-analog converter (DAC). 


ML2036 operate at 1/4 clock frequency, 750 
kHz, if our crystal is 3 MHz. Since we’re in¬ 
terested in frequencies of 20 kHz or less, the 
low-pass Filter removes most components of 
the higher frequency that are “straying” 
around in the close confines of our integrat¬ 
ed circuits. 

How the Circuit Works 

At initial power on, our circuit does noth¬ 
ing and we observe these conditions: The Q1 
output of U7, a J-K flip-flop, is high. This 
high, connected to the master reset pins of 
U3, a 74LS93 4-bit binary counter, causes 
all the outputs of the counter to be low, 
0000, With the master reset pins high, count 
is inhibited even though the 74LS93 is being 
clocked by the pulse train from pin 4 of the 
ML2036. The CLKout2 signal frequency is 
1/8 our crystal frequency. 

After we apply the 16-bit word to Jl, cir¬ 
cuit action is started by depressing and re¬ 
leasing SI. This sends a momentary high to 
one input of U5, a quad two-input OR gale, 
bringing pin 3 of U5 high, toggling U7. The 
Q1 output of U7 connected to the master re¬ 
set pins of our counter goes low, enabling 
the 74LS93 to start counting. 

Now that we have the circuit action start¬ 



Figure 3. Comparison of one-eptadrant out¬ 
put voltages from a DAC. 


ed, we’ll describe how we use the ML2036 
since it has several features that the ML 
2035 does not have. The two main support 
circuits for the sine wave generator are U2, a 
16-input multiplexer, and U3, a 4-bit binary 
counter. The frequency of the sine wave out 
of the ML2036 is determined by a 16-bit 
digital word serially clocked into pin 6, SID 
(serial input data). 

The magnitude of this 16-bit value is 
determined by the equation: n(10)= 
(fout x 2 23 )/(fCLKin). If we use a 3 MHz 
crystal, this equation becomes: n(10)= 



Figure 4. Schematic diagram of the +/- 5 volt power supply . 







Figure 5. PC board foil pattern for the Audio Generator. 



Figure 6. Parts placement for the Audio Generator. 


(8.388,608 x fou0/3,000,000=2.7962 x fouL 
This gives a decimal (base 10) number 
which must be changed to digital (binary) 
form. The circuit builder has a variety of 
methods to apply the digital word to J1 and 
subsequently to the inputs of the 74150; 16 
SPDT switches, 16 DIP switches, or a 16- 
key keypad encoder. The 74150 can be visu¬ 
alized as a 16-position rotary switch. When 
started, the 74LS93 counter counts 0000-to- 
1111, selecting in turn each of the 16 inputs 
to the multiplexer. LSB (least significant bit) 
first. 

Since the output of the multiplexer is the 
inverted form of the input bit, we route the 
inverted bits through one gate of U6, a quad, 
two-input NAND gate, on to the SID (serial 
data) input of the ML2036. Each of the 16 
bits must be individually clocked into the 
ML2036 before the 74150 switches to the 
next bit. Pin 4 of the ML2036 gives us a 
pulse train at frequency of CLKin/8. We use 


these pulses to clock the counter (on the 
high-to-low transition). Note that the 
CLKin/8 signal is also connected to the pin 
5, SCK (serial clock) input. The rising edge 
of this signal clocks in the bit selected by the 
multiplexer. After the 74LS93 has counted 
to 1111, clocking in all the 16 bits, the entire 
word must be latched by a falling edge ap¬ 
plied to pin 7, LATI (serial latch). This 
falling edge latch signal is derived by feed¬ 
ing the counter outputs to two gates of U4, a 
74LS08 quad two-input AND gate. The 
74LS08 serves effectively as a four-input 
AND gate. Until the 74LS93 count reaches 
1111, pin 8 of the 74LS08 is low. When pin 
8 goes high at count 1111, pin 7 of the 
ML2036 goes high. This high is also fed to a 
gate of U5. a 74LS32 quad two-inpul OR 
gate. Pin 3 of the 74LS32 goes high, “tog¬ 
gling” U7, a 74LS73 J-K flip-flop. The Q1 
output of the 74LS73 is connected to the 
master reset inputs of the counter, bringing 


them high and clearing the counter outputs 
to 0000. As long as the master reset inputs 
are high, the counter will not count. With all 
the counter outputs at 0000, pin 8 of our 
74LS08, and subsequently the signal at the 
LATI input to the ML2036, go low, latching 
in the 16-bit word. At this latching, the sine 
wave output appears at pin 10 of the 
ML2036. 

Figure 1 shows our ML2036 with all the 
bells and whistles attached. S2 provides a 
logic high or low to pin 13, the GAIN input. 
When pin 13 is high, the output sine wave 
peak amplitude is plus or minus VREF. 
When pin 13 is low, the peak output ampli¬ 
tude is plus or minus VREF/2. R3 provides 
a variable voltage at pin 9, VREF If a vari¬ 
able VREF is not desired, we tie pin 9 
directly to +5V. Our circuit shows pin 2, 
PDN-INH (power down-inhibit), tied direct¬ 
ly to -5V. [Ed. Note: You can use the +/- 5 
volt supply shown in Figure 4 to power the 
Audio Generator.] In this configuration, 
when we want the ML2036 to stop generat¬ 
ing an output, we simply shift in a 16-bit 
word of all zeros. 

The dashed lines in Figure 1 show the 
modifications to the circuit when the 
ML2035 is used. The main difference be¬ 
tween the two circuits is that we use 
a CMOS hex inverter wired as an astable 
multivibrator to furnish a clock input to the 
74LS93 and the serial clock signal to pin 2 
of the ML2035. 

The circuit builder can’t go wrong by 
including an external buffer at the output of 
either circuit. The specified output drive ca¬ 
pability is a Ik, 100 pF load. I used the 
ML2036 output directly into the auxiliary 
input of an audio tape recorder with satisfac¬ 
tory results. I used a 0.5V p-p sine wave, 
amplitude adjusted with R3. The LM741 op¬ 
erational amplifier makes a suitable output 
buffer for audio frequencies. 

Construction 

Construction methods are the circuit 
builder’s choice. I assembled the circuit 
temporarily on modular breadboard sockets 
similar to Radio Shack 276-174. I use 22- 
gauge jumper wires between IC pins. After 
building the circuit and verifying operation, 
I then make a permanent assembly on Radio 
Shack’s matching PC board, 276-170. I pre¬ 
fer to use wire-wrap for final connections. 
Refer to the master wire list and use a conti¬ 
nuity checker to verify correct wiring before 
installing the ICs. Lead dress does not ap¬ 
pear to be critical. In the temporary version 
of the circuit, I used a 12 MHz crystal with 
untrimmed (1-1/2”) leads and connected the 
CLKoutI pin (6 MHz) to the 74LS93. How¬ 
ever, the crystal should be placed physically 
as close as possible to the CLK in pin. Un¬ 
less your power supply is on the same PC 
board as the rest of the circuit, you should 
bypass the +5V and -5V connections to the 
ML2036 with 0.1 pF ceramic disc capaci¬ 
tors. [Ed. Note: PC boards are available for 
the Audio Generator and the +/- 5 volt sup - 
ply board (see the Parts List for details).] 
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PROGRAMMABLE AUDIO 
GENERATOR POWER 
SUPPLY 

CPUTI ON 
HI VOLTAGE 


Figure 7. 
supply. 



Figure 8. Paris placement for the power supply. 


Checkout 

The minimum requirement of instruments 
needed for checkout is a logic probe or DC 
voltmeter, and some form of a simple audio 
amplifier. If you want to go first class you 
can also use a ‘scope and frequency counter. 

This checkout procedure applies to the 


Audio Generator 

U1 

U2 

U3 

U4 

U5 

U6 

U7 

U8 

U9 

Y1 

R1 ,R2 

R3 

RT 

Rin 

Cl ,C2 

C3 

51 

52 

PC board 


Parts List 


ML2036 programmable sine wave generator 

74150 16-input multiplexer 

74LS93 4-bit binary ripple counter 

74LS08 quad, 2-input AND gate 

74LS32 quad, 2-lnput OR gate 

74LS00 quad, 2-input NAND gate 

74LS73 dual JK flip-flop 

ML2035 programmable sinewave generator 

CD4049 hex inverting buffer 

Crystal 3 MHz to 12.4 MHz (see text) 

2.2k, 1/4 W, 5% 

10k potentiometer 
(see text) 

(see text) 

0.1 jiF ceramic-disc capacitor 
(see freq. equation for U9) 

SPDT momentary switch 
SPDT switch 
See Note 2 


Misc: Perfboard materials, 1C sockets, wire, solder, enclosure, hardware, etc. 


PC board foil pattern for the +/- 5 volt power 


Power supply parts list. 

SI SPST switch, 6A @ 125V RS# 275-634 

FI Fuse, fast acting. 500 mA RS# 270-1271 

T1 Power transformer, 12.6 VCT, 450 mA RS# 273-1365 

BR1 Bridge rectifier 1A @ 50 PIV RS# 276-1161 or 276-1146 

U1 7805CT, +5V voltage regulator RS# 276-1770 

U2 7905CT, -5V voltage regulator (See Note 1) 

Cl ,C3 2200 pF/35V electrolytic capacitor RS#272-1020 

C2 0.1 pF/35V tantalum capacitor RS# 272-1432 

C4 1.0 nF/35V tantalum capacitor RS# 272-1434 

R1 ,R2 330 ohm carbon film resistors, 1/4W, 5% RS# 271 -1315 

LED1.LED2 Light emitting diodes RS#276-041 

PC board See Note 1 

Note 1: The 7905 type -5 volt regulator is not normally stocked by Radio Shack but can be 
special ordered from them. It's also generally stocked by most mail order houses. 

Note 2: Etched and drilled PC boards are available from FAR Circuits, 18N640 Field Court, 
Dundee IL 60118. The Audio Generator board is $6 and the +/- 5 volt power supply board Is 
$5. Please add $1.50 per order for postage. 

Note 3: Micro Linear spec sheets and a distributor lisl are available from Micro Linear, 2092 
Concourse Drive, San Jose CA 95131. Phone: (408) 433-5200. Three of the distributors are: 

Tempe Insight Electronics, Inc. Interface Electronics Corp. Pioneer Technology 

1515 W. University Drive, Suite 103 228 South Street 9100 Gaither Road 

Tempe AZ 85281 Hopkinton MA 01748 Gaithersburg MD 20877 

(800) 677-7716 (800) 632-7792 (800) 227-1693 


330 ohm current limiting resistor 

_ and a LED to each of the four 

74LS93 outputs Q0-Q3. The an¬ 
ode of each LED is connected to 
- the resistor and the cathode is con¬ 
nected to ground. 

Fabricate a bounceless push¬ 
button switch similar to SI in our 
complete circuit. Connect the mo- 
Nr mentary switch and resistors so 
the output goes low-to-high when 

—-- the switch is depressed. Connect 

} P - the output of this switch to pin 14 

of the 74LS93 and pin 5 of the 
ML2036. Now turn on the power and apply 
a 16-bit word to the 74150. If you’re using 
an audio amplier to verify the sine wave 
generator operation, select a 16-bit word to 
produce a frequency you can hear. 

Depress and release SI to “toggle” flip- 
flop U7 and enable the 74LS93. You will 


ML2036-based circuit. First, open the short observe that all the LEDs are off, indicating 


between pin 4 and 5 of the ML2036. Then 
open the lead between pin 4 of the ML2036 
and pin 14 of the 74LS93. Next, connect a 
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a count of 0000 which shows us that switch 
position 0 (LSB) of the 74150 is selected. 
Now depress the bounceless push-button 


you have connected to pin 14 of the 74LS93. 
The low-to-high transition of the output will 
clock in the LSB of our 16-bit word. When 
you release the bounceless push-button, the 
high-to-low transition of the output will 
clock the 74LS93 and the LEDs will indi¬ 
cate a count of 0001. Continue operating the 
switch until you observe the LEDs indicate a 
count of 1111. Depressing the push-button 
one more time will clock in the MSB (most 
significant bit) and releasing it will cause the 
74LS93 count to show 0000, bringing the re¬ 
set inputs high and latching in the 16-bit 
word. The ML2036 should now be generat¬ 
ing the desired frequency. 

After you have verified proper operation 
of the circuit, disconnect the LEDs and cur¬ 
rent-limiting resistors. Disconnect your tem¬ 
porary push-button switch and replace the 
short between pins 4 and 5 of the ML2036. 
Finally, replace the connection between pin 
4 of the ML2036 and pin 14 of U3. Your cir¬ 
cuit is now ready to be used as an audio fre¬ 
quency test generator. 

See Table 1 on page 30 








Number 6 on your Feedback card 


The SP-1 Transceiver 

Build the HF “Spider.” 

by Mike Agsten WA8TXT 



Photo A. The SP-1 portable CW transceiver. 


T he idea of bringing ham radio along on a 
wilderness jaunt has strong initial appeal, 
but when the details are itemized it becomes 
apparent that sheer weight and volume will 
displace the truly essential needs like drinking 
water, food, and raiment. 

Let’s see ... I’ll take the back-up transceiv¬ 
er, deep-cycle trolling battery, wattmeter, an¬ 
tenna tuner, memory keyer, headphones, wire, 
coax cable .. . wait a minute! Is this Field Day, 
or a camping trip? 

While I don’t mind exposing myself to the 
great outdoors, even the back-up transceiver 
has considerable monetary value (and weighs a 
ton!). No; what I need is a rough-and-ready 
rig. Something so inexpensive that it could al¬ 
most be considered a “throwaway.” 

The “Spider” Solution 

The SP-1 Spider is designed to fit this bill. 
I’ve nicknamed it after our friend the arachnid 
because, in ordinary operation, you plug in a 
crystal and wail, patiently if necessary, for 
your next victim to arrive on frequency! For 
wilderness skeds, the gang back home is well 
accustomed to digging weak signals from the 
noise, but in case they’ve exaggerated their ra¬ 
dio prowess. I’ve allowed one full watt of 
transmitter power: perfect for a battery of 
“AA” cells. At home they can adjust power as 
needed, so the SP-1 receiver section is nothing 
special: a direct-conversion mixer and 1C au¬ 
dio amplifier Provision for an audio bandpass 
filter is included. 

A well-designed VFO may be drift-free at 
home, but in the ever-changing outdoors, crys¬ 
tals are far more predictable, especially in this 
category of simple equipment. As presented, 
the Spider holds two switch-selectable FT-243 
type crystals, though other arrangements are 
possible. A single HC-18 wire-lead crystal, for 
example, can be installed directly on the PC 
board, or a rotary-switched bank of them might 
replace the octal socket used here. 

It’s a bit preposterous to carry accessories 
bigger than the rig itself, so I've included a 
built-in telegraph key and, instead of visual 
output indication, a “smart-tone.” This circuit 
monitors RF output and varies the sending 
sidetone pilch accordingly. You can be sure 
you’re on the air if you hear “good tone” when 
you close the key, so leave the wattmeter at 
home! 

Portable operation isn’t the only possibility 
for this rig. It should work even better with the 
well-deployed sky hooks in your back yard. 
And if you find a prospective Novice interested 
in telegraphy, it might make a great loaner. Dis¬ 
able the transmitter and you’ve got. essentially, 
a code practice set with a built-in receiver. 
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Circuit Description 

If you judge a circuit’s simplicity by transis¬ 
tor count alone, the SP-1 may appear more 
complex than necessary to fill the needs listed 
here. But, most generic transistors cost little 
more than capacitors so I tend to use them 
with impunity wherever the need to “transfer 
resistance” occurs, and let the chips fall where 
they may. Q3 (see Figure 1) is one example of 
this approach. It’s not essential but it does al¬ 
low you to operate oscillator Q1 at reduced 
current drain during receive (a battery-saving 
feature) without sacrificing drive to final am¬ 
plifier Q2 on transmit. During receive. Q4 pre¬ 
vents the emitter-base junction of Q2 from 
otherwise clipping the oscillator waveform, 
which may lead to undesired receiver respons¬ 
es. It also provides a handy place for leading- 
edge envelope shaping with R9, RIO and C8. 

During receive, incoming signals pass 
through L3, L2, Cl5 and Cl9 to receiver- 
tuned circuit T2/C25 and gale 1 of mixer Q7. 
With the oscillator signal via Cl8 present at 
gate 2, Q7 produces the desired audio beat 
note which proceeds through volume control 
R31 to audio amplifier Ul. This LM386 IC 
provides enough power gain to drive a small 
loudspeaker at home, or ear buds or head¬ 
phones in the field. Should you desire an audio 
bandpass filler, insert it in place of wire 
jumper W3. Receiver fine-tuning is accom¬ 
plished by varying the tuning voltage on D1 
with R1T control R32. 

Automatic T/R switching (QSK) begins at 
key closure. Q8 switches on, rapidly energiz¬ 
ing the 12T bus. 12T, the master control signal 
in this rig, switches many circuits. Let’s lake a 


look at each, in case you need to troubleshoot. 
D4, via Rll, turns on to protect the receiver 
input. Q5 turns on and, by grounding D1 tun¬ 
ing voltage, frequency shifts oscillator Q1 
down about 1 kHz, the actual amount depend¬ 
ing on band and LI inductance. 

Q6 mutes the receiver audio while sidetone 
from Q9 and level adjustment R22 takes over 
the audio channel. Q4 turns on and keys RF 
power amplifier Q2. Transmitter RF is routed 
through low-pass filter L2/L3 to the antenna 
terminal, and via C16 to RF detector D3. The 
output level delected by D3 controls Q10 con¬ 
duction which, in turn, varies the program 
voltage to Q9, with a programmable unijunc¬ 
tion transistor used here to generate sidetone. 
Full RF output cuts off Q10, raising Q9’s pro¬ 
gram voltage and lowering its output frequen¬ 
cy to the normal pitch. This “smart-tone” ac¬ 
tion is far from linear but still very useful. A 
dying battery, for instance, will produce a ris¬ 
ing sidetone pitch when the key is held down 
(time to revert to smoke signals or a message 
in a bottle!). Upon key release. C27 shapes the 
trailing edge and Q6 with C20 covers up the 
receive-recovery pop. 

Construction 

In the top view photograph of the Spider, 
you can see the octal crystal socket in the left- 
rear corner. Crystal select switch S2 is just in 
front. TBI, a four-lug terminal board, mounts 
along the rear of the top panel. Its terminals are 
numbered 1 to 4, going from left to right. Con¬ 
nections are DC power to 1 (+) and 2 (-) and 
antenna system to 3 (ground) and 4 (hot). 
Along the right edge are 3.5 mm jacks for 


speaker/phones (J2-rear) and an external tele¬ 
graph key (JI -front). 

The built-in telegraph key is just left of the 
jacks. The key arm, a strip of 0.032" brass or 
aluminum, is mounted on 1/4" spacers and 
grounded to the top panel by its two mounting 


screws. The key knob, a cannibalized equip¬ 
ment foot, is fitted or glued to a hex nut (or 
two) attached with a machine screw through 
the arm. The key contact beneath the arm is a 
6-32 brass machine screw with the head filed 
flat. This screw is insulated ffom the top panel 


with a shoulder washer above and a fiber 
washer below. 

The two knobs front and center on the top 
panel are volume control R31 on the right and 
receiver incremental tuning (RIT) R32 on the 
left. Just left of RIT is slide switch S3, unused 
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Table 1. 

Band Data 



80-M 

4G-M 

30-M 

Cl 

390 pF 

68 pF 

Not used 

C2 

18 pF 

Not used 

Not used 

C3 

680 pF 

Not used 

Not used 

C4 

820 pF 

680 pF 

390 pF 

C11 

390 pF 

100 pF 

Not used 

C12 

820 pF 

820 pF 

270 pF 

C13 

680 pF 

Not used 

270 pF 

C14 

680 pF 

390 pF 

270 pF 

C15 

39 pF 

27 pF 

18 pF 

C25 

390 pF 

68 pF 

Not used 

LI (FT37-61) 

40T #30 

23T #28 

17T #28 

L2-L3 (T50-2) 

19T #24 

14T #24 

12T #24 


Capacitors are ceramic disk type. Cl5 may be a trimmer capacitor span- 
1 ning the range shown above (Mouser 24AA024. 9*50 pF). 

For inductors, wind turns using the enamel wire gauge given on the toroid 
1 core type specified. 



Photo B. Inside view of the SP-L The PC board, switches and sockets are mounted directly 
to the bottom side of the project box metal cover. 



Figure 2. PC board foil pattern. 


Parts List 

C1-C4, 

C11-C15, C25 (See Table 1) 

C30 0.022 pF Mylar(TM) (RS 272-1066) 

D1 MV2104. ECG612. 1S2687 

D2 30V, 1W zener diode (1N4751) 

D3 1N34, RS 276-1123 

D4-D5 1N914 or1N4148 

D6 16V, 1W zener diode (1N4745) 

J1-J2 3.5 mm closed-circuit mini phone jack 

L1-L3 (see Table 1) 

Q1 2N2222, ECG123A 

Q2 2N2219, ECG128, RS 276-2030 

Q3-Q6 PN2222. ECG123AP, RS276-2009 

Q7 MPF-131. ECG222, 40673 

Q8 PN2907. ECG159 

Q9 2N6028, ECG6402 (P.U.T.) 

Q10 MPF102, ECG312, RS 276-2062 

R31-R32 10K audio taper potentiometer, RS 271-1721 

RFC1 22-33 fiH epoxy-coated (Mouser 43LS275) or 22 turns #28 enameled on FT37-61 core 

T1-T2 Mouser 42IF123 

U1 LM386, ECG823, RS 276-1731 

Y1 Fundamental, FT-243 holder, 32 pF load. Order 1 kHz above desired transmitting 

frequency. 

Note: PC boards and project kits for the SP-1 “Spider" are available from Lectrokit, 401W. Bogart Rd., 
Sandusky OH 44870 (no telephone). SP-1BBM, $12. includes bare PC board and step-by-step construc¬ 
tion manual. SP-1 PCK, $29, includes SP-1BBM plus all PC board parts, including those necessary for 80, 
40 and 30 meter operation. SP-1 KIT, $39, is the complete kit containing all the above plus case and case 
parts, but not operating crystals. Include $4 shipping and handling for SP-1 PCK and SP-1 KIT orders; the 
SP-1BBM is postpaid, USA. Ohio residents please add appropriate sales tax. Order direct or send an 
SASE for current details. This pricing is valid within six months of publication. 


here but intended for future audio filter switch¬ 
ing or other contingencies. Left of S3, in the 
left-front comer, is DC power control switch 
SI. 

Nearly all parts reside on the PC board de¬ 
picted by the etching pattern shown in Figure 2 
and the parts overlay. Figure 3. Band-sensitive 
part values are listed in Table L PC boards and 
project kits for the Spider are available (see the 
Parts List). The finished PC board is first 
wired to all the top panel parts except the an¬ 
tenna and ground lugs of TB1 (lugs 4 and 3 re¬ 
spectively) and the common terminals of crys¬ 
tal select switch S2. The board is then hinged 
over, to be suspended below the top panel 
(parts down) on 5/8-inch metal spacers. Now 
the short RF connections to TB1 and S2 can be 
made. 

Overall, this packaging method is economi¬ 
cal and makes servicing a snap. Metal work is 
confined to just one flat panel. Except for TB1 
and the key contact, all the innards can be re¬ 
moved intact should you desire to paint and 
letter the top panel. The case is a Radio Shack 
No. 270-627 measuring 6.25" x 3.75" x 2" and 
the finished weight of the SP-1, with two crys¬ 
tals plugged in, is 11 ounces. 

I’d be remiss if I failed to mention a lucky 
coincidence. The entire Spider will nestle into 
a plastic card file box, with ample room below 
for the battery pack. Post sked details and se¬ 
cure “ear buds” fit inside the top cover for the 
ultimate find-in-the-dark convenience. Close 
the lid and crystals and operating controls are 
no longer exposed and vulnerable to the rigors 
of your march. The card file box is a Sterling 
Plastics No. 529. I use them for QSL storage 
and see them in the office supply section of 
stores everywhere. Now at least the radio will 
survive. 

Tune-Up 

Connect 12-14 VDC and wattmeter with 
dummy load to TB1 as described earlier. I rec¬ 
ommend a lower than normal (0.5 amp) in-line 
fuse at first, to minimize damage in case of a 
major wiring error or soldering mistake. 
Switch on and close the key. You should hear 
high-pitched sidetone in the speaker or phones. 
Install a crystal for the band of choice and in¬ 
crease the fuse rating to 1 or 2 amps (if it 
hasn’t blown!). Close the key and adjust T1 for 
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Coineou* Service • DiecourU Price* ■ Feet Shipping 

ALL ELECTROMCS CORP. 

Mail Order Electronic Parts And Supplies 

P.O. Box 567 • Van Nuys, CA 91408 



Honeywell# B5ST23-L-J. 85 key conputer-type 
keyboard. Standard QWERTY keyboard with 10 func¬ 
tion keys across the top and number pad on right side 
with other function keys. SofW 14' X 5' meta/ frame. 
Charcoal keys with white lettering. Terminates to two 
vinyl rbbon cables, 25 conductors. Logic board with 
3 green leds can be easily removed if desired. 

CAT# KP-85 *3.00 each 


1/4” HEATSHRINK 

6 ft. length. Shrinks to 1/8’. 

CAT# HUG-146 *1.25 each * 10 for *10.00 

2N602B TO-92 PROGRAMMABLE 
UNIJUNCTION TRANSISTOR 

CAT# 2N6028 3 for *1.00 • 100 for *25.00 


1,500 MFD 350 VDC 
COMPUTER GRADE 
CAPACITOR 

4 1/4- high X 2 1/2- dia. 

CAT# CG-32 *5.50 each 


| GENERAL USE AC S WITCH 

m 


Leviton. Standard SPST, 

15 amp AC switch. Brown, 
Screw terminals. Fits all 
standard wail switch boxes. 
CAT# ETS-1 2 for *1.00 


RECHARGEABLE 
GelI Cell Batteries 


Maintenance free, rechargeable batteries. Ideal for 
portable power or back-up power for communications, 
video, alarms etc. Useable in any position. 

6 VOLTS @ 1.2 AMP/HOURS 

Size: 3.81 * X — - " T33K 

1' X 2“ high. 1 

CAT# GC-612 | |- 

*6.50 each \i —-1 


12 VOLTS @ 10 AMP/HOURS 

Two 6 volt 10 A/H 

batteries, assembled 

as a single 12 volt ^ 

package. Package 

size: 6" X 3.94" X 3.75' 

CAT# GC-1210 *35.00 each \ 



moiiFftmoHO&nms'm 

1 * 800 * 826-5432 


TEFIMS: Minimum order SI0.00. Shpping and handling 
for the 48 continental U.S.A. $3.50 per order. AM otheis 
including AK, HI, PR or Canada must pay fuM shipping. 

AM orders delivered in CALFORNIA must include stale 
sales tax (7.25X. 75%, 7 75%, 8 25% 8 5%) Quantities 
Limited NO C O D. Prices subnet to chancre w/out notice. 


Call or Write For Our 
FREE 64 Page Catalog 

(Outskto Ths U.S.A. Send $2.00 Postage) 

ALL ELECTRONICS CORP, 

P.O. Box 567- Van Nuys , CA ♦ 91408 
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The SP-1 Transceiver 

Continued from page 29 

minimize it at the expense of some “in-band” 
sensitivity. 

On the Air 

With the Spider's rather broad selectivity, it 
may not be obvious if the signals heard are 
close enough to your frequency for a QSO. 
Those that approach zero-beat with the RIT 
control fully counterclockwise are very close. 
Others may be workable if the operator tunes 
around for your signal. 

In addition to maintaining short-haul skeds 
from the field (see the sidebar), I had anticipat¬ 
ed months of fun trying to extend Spider DX 
on all three bands from my home QTH. But 


right off the bat, 40 meters produced KB0IZC 
in Kansas, followed by a couple of West Coast 
stations. Maybe 80 would be less fruitful . . . 
no. With the rig still clip-leaded together on the 
bench, VE7WIN in Coquitlam, B.C., fell right 
into my lap (er, web!). Further down the log, I 
see (and well recall) a 559 report on 30 meters 
from VK2VA in Sydney, Australia. In all cases, 
the antenna used was my old reliable, a 45- by 
70-foot inverted L. So, this rig is indeed ade¬ 
quate, despite its simplicity and low cost. But 
the results are, more often than not, a tribute to 
the forgiving nature of HF radiotelegraphy and, 
occasionally, bull-dog tenacity at the other end. 
Good luck with the SP-1 Spider! 

My thanks to Jim NZ8B, who suggested 
“smart-tone” and assisted with SP-1 field 
trials. H 


Programmable-Frequency Audio Generator 

Continued from page 16 



Table I. Programmable-frequency audio generator master wire list (for wire-wrapping 


purposes). 





















Spider in the Field 


Sure, the Spider’s cute, but is it really practical? We decided tcp 
test it in a worst-case scenario o;n 80 meters,;Mp®|other Jim 
NZ8B grabbed some camping gear, the 80M SP-1 prototype, 65 
feet of wire and & 12-volt lantern battery and headed for the hills 
near Athens, Ohio, about 175 miles distant. Just prior to his de¬ 
parture, we did a quick dial calibration check noting the precise 
transmission frequency of his main and back-up crystals. 

We chose 7:30 p.m. for our nightly schedule time, hoping to 
catch the window between D-layer breakup and QRN/QRM build¬ 
up. With two exceptions, this schedule was maintained for the 
next 16 days as Jim moved around sampling the camping and 
hiking fare at various locations. One sked was missed due to 
freezing temperatures (no antenna at the motel refuge) and an¬ 
other because of a thunderstorm on my end. Otherwise, Spider 
signals ranged from RST 339 to 569. This was good enough for 
our brief exchanges but not always armchair copy: W^|0p watts 
going his way, 1 had no trouble breaking him (QSK) for fills or to 
mark time during a deep fade: Jim also carried a 3581 kHz crystal 
for W1 AW bulletin reception and reported an H uhcanny feeling” • 
hearing the grand old station by campfire light in the midst of a:" 
dark forest! ,. 

Upon his return, we duplicated the typical field installation to 
take some measurements. The antenna was a quarter-wave “lazy 
inverted L* which rose 25 feet up from the rig, bent around a tree 


limb£and then sloped gradually downward to a height of about 
seven feet. The ground System was an eight-inch tent stake (we: 
sdid this was; a worst-case scenario!). SWR measured 4:1, No 
doubt confirming the high; ground resistance and implying rather 
low radiation efficiency. Nevertheless, it worked. 

We experimented with simple earth grounds and concluded 
that, for a Marconi antenna like this, three eighth-wave radials (33 
feet long) far surpass the tent stake. SWR fell to 1.4:1 and relative 
field strength increased noticeably. On 40 or 30 meters (and 80 if 
you can), a simple half-wave dipole strung inverted V" fashion 
would be hard to beat. 

The 12-volt lantern battery, it turned out, was actually delivering 
only 11.2 VDC (key down) to the Spider, resulting in just 800 mW 
of RF output. A better choice would be nine or 10 carbon-zinc ;j 
cells or 12 NiCds, “AA" size or bigger in either case. This way, the; 
greatest portion of the battery discharge curve will be above 12 ; 
volts rather than below. 

The “earbuds” used for listening had too much high-frequency 
response, resulting in unwanted background hiss even with the ; 
volume turned down; A pair of inexpensive mono earplugs V’d to- ; 
gether might do a better job in this application. All in all, the field 
trial was a success. We kept in touch, and afterward learned how 
to pick up an easy S-unit by optimizing the battery and earth 
ground. 


maximum power output. The sidetone pitch 
should be distinctly lower if the smart-tone is 
working. Connect an antenna and adjust T2 for 
best receive when you hear a signal. That’s it. 

I experienced no difficulty with AM detec¬ 


tion on 80 and 40, even though this receiver 
type is known to be prone. On 30 meters in the 
evening, a couple of North American broad¬ 
casters in the 31 meter band became intermit¬ 
tently audible, but code signals in the ham 


band remained readable. Most other times 
30 meters is clear. If you have a problem with 
AM detection, reduce the value of C15 to 

Continued on page 30 
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Number 7 on your Feedback card 


Twin Crystal Ladder Filters 

Upper or lower sideband filters using inexpensive crystals. 

by John Pivnichny N2DCH 


C rystal ladder filters are a good way to 
provide the selectivity required in single 
sideband transceiver equipment. Pochet 1 , 
Hardcastle 2 , and Hayward 5 have described 
the basic approaches for these filters. Their 
unique characteristic is that all crystals used 
in a filter are of the same (identical) frequen¬ 
cy. This allows you to make use of the low- 
cost “microprocessor” and “colorburst” crys¬ 
tals now available in a variety of specific fre¬ 
quencies. With these filters, it’s no longer 
necessary to specially order and pay lots of 
money for specifically cut crystal frequen¬ 
cies. 

In this article I describe two filters de¬ 
signed for lower sideband and upper side¬ 
band service using a common carrier fre¬ 
quency. Both filters are constructed from 
9830.4 kHz microprocessor crystals avail¬ 
able from DigiKey (Digi-Key Corporation, 
Catalog #925, page 110, part number X087, 
9.8304 MHz crystal, 20 pF load capaci¬ 
tance). 

A transmitter carrier frequency, or BFO in 
a receiver application, can be supplied by a 
single oscillator operating at approximately 
9829.5 kHz and using another 9830.4 kHz 
crystal. A suggested circuit for this oscillator 
is given. 

The filters are shaped to provide either up¬ 
per or lower sideband operation with excel¬ 
lent suppression of the unwanted sideband. I 
suggest that you incorporate both filters in 
transceiver designs. In some applications, 
such as simultaneous transmission/rcception 
of slow-scan video on one sideband and 
voice on the other, both filters could be in 
operation at one time. This simultaneous use 
of both sidebands is also referred to as “inde¬ 
pendent sideband,” ISB J , 



Figure /. Calculated filter passbands. 
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Filter Circuits 

Figure 1 shows calculated filter pass- 
bands; Figure 2 shows corresponding 
schematics for the two filter circuit dia¬ 
grams. Note that the same terminating resis¬ 
tance is used for either filter. This is only 
possible through the unconventional use of 
an inductor at both ends of the lower side¬ 
band filler. The capacitor values for both fil¬ 
ters were carefully selected to provide pass- 
bands which are mirror images reflected 
about the carrier frequency. The passbands 
are 35 dB down at the carrier and provide 
suppression of the unwanted sideband well 
in excess of 80 dB. Ultimate rejection of the 
other skirt is over 60 dB. These are very 
good figures for relatively simple home- 
built filters. They are easily duplicated with 
ordinary construction practices, as described 
below. 

Crystal Measurements 

The crystals are specified by Digi-Key as 
+/-50 parts per million at 25 degrees Cel¬ 
sius, with another +/-100 ppm from zero to 
70 degrees C. Aging is another 10 ppm per 
year. This works out to be +/-492 hertz ini¬ 
tial tolerance. I found the series resonant fre¬ 
quencies to be much better matched. 

Using the 50-ohm test circuit shown in 
Figure 3, I measured a batch of 20 crystals 
and got the results shown in Table 1. The av¬ 
erage series resonant frequency of the first 
eight measurements was 9,825,945 Hz with 
just over 100 Hz, plus or minus deviation. 
The average series resistance was 33 ohms 
+/-4 ohms. Motional capacitance is 0.02438 
pF and motional inductance 10.76 mH. 
These were measured using Hayward’s tech- 



Figure 2. Filter schematics. All capacitors in pF 


nique and formulas. The holder capacitance 
appears to be about 7 pF. 

Measurements on crystals 9 to 20 also av¬ 
eraged 9,825,945 Hz (wow) with slightly 
over 250 Hz plus or minus worst case devia¬ 
tion. With such excellent matching, it is safe 
to recommend selecting crystals at random 
and just soldering them in to build the filters. 
It’s not necessary to take crystal measure¬ 
ments first. 

Of course, if you were thinking of build¬ 
ing a CW bandwidth filter, then I would 
match the crystals to under 100 Hz, but with 
these SSB bandwidths, that just doesn’t 
seem necessary. Duplicating these fillers is 
much easier if you don’t have to measure 
each crystal. 

Note that the calculated passbands shown 
in Figure 1 were based on the measured ca¬ 
pacitance and inductance values for the crys¬ 
tals given above. If you want to reproduce 
these calculations and have them come out 
exactly on frequency, then use a more accu¬ 
rate value of the motional inductance of 
10.76113 mH. 

Inductors 

As originally designed, the lower sideband 
filter had a series capacitor of 118 pF at each 
end. The termination resistance was 201 
ohms. I wanted to “step” this up to 2,831 
ohms to match the impedance of the upper 
sideband filter. A step up is only possible if 
you add a series inductor and shunt end ca¬ 
pacitor. In essence, the inductor cancels out 
some of the high reactance of the shunt end 
capacitor and makes it look like a higher val¬ 
ue (lower reactance) series capacitor. You 
could also step up the impedance with a 
transformer using a ferrite toroid core. 

The inductor value is not particularly criti¬ 
cal because it is not resonant with anything 
in the neighborhood of 9.830 MHz. It is 
merely used for impedance transformation 
and normal tolerances are OK. Fifty-five 
turns of #30 gage copper wire on a T37-6 
(yellow) toroid core gives the right value of 
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Figure 3. 50-ohm test circuit. 







| * _ _ ___ _I | Figure 5. (a). PC board foil pattern for the upper sideband 

Figure 4 (a). PC board foil pattern for the lower sideband filter, (b). Parts filter, (b). Parts placement diagram. 

placement diagram. \ 1 



Figure 6. Circuit for estimating insertion 
loss of the lower sideband filter. 

inductance, with a Q of about 160. You can 
check the value quickly by temporarily sol¬ 
dering a 100 pF capacitor across the ends of 
the ssound toroid. Leave enough lead length 
to form a one-inch-diameter loop. Then 
check the resonant frequency with a dip me¬ 
ter placed near the loop. It should read about 
5.15 to 5.17 MHz. If it’s way off, add or re¬ 
move a turn or two. 

Capacitors 

Like the inductors, the capacitor values 
are also not particularly critical. I used small 
50-volt ceramic capacitors from NTE (toler¬ 
ance unknown). If you want to be a purist 
about it, go with silver micas, but I don’t 
think that’s necessary in a home-built filter. 

Construction 

I use one-ounce, single-sided epoxy glass 
circuit board cut into a 3/4-inch strip with a 
coping saw. With the foil side up, I mark 
component hole locations by eye with a 
sharp-pointed metal scribe. Then I drill the 
marked points using a #60 drill bit (0.040- 
inch diameter) in a hand drill. Points which 
connect to the ground plane are left as is, 
and all other holes are countersunk with a 
0.12-inch diameter bit. About five turns of 
the hand crank of the drill is enough at each 
hole. This leaves a nice insulated through- 
hole position. The remaining epoxy glass 
holds the component lead centered in the 
countersunk hole. 

A 2-1/2-inch length of circuit board was 
enough for my upper sideband filter. This 
may vary somewhat depending on the size 
of your capacitors, but mine required three 
inches for the lower sideband filter in order 
to fit in the inductors. I fastened down the 
inductors with a 4-40 nylon machine screw 
and nylon nut after first placing one layer of 
black tape on the foil under the inductor. 

Components are then inserted and sol- 



Figure 7. Measured passbands. 
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Figure 8. Calculated passbands with series 
resistance included. 


Figure 9. Oscillator circuit for use as a BFO 
or transmitter carrier 

dered together on the back side. Ground 
connections are made on the front side as 
needed. This drilling technique makes an ex¬ 
cellent filter. If you’re going to build many 
copies of the filters, then an etched circuit 
board might be in order, but for just one or 
two. the drilling approach is faster and pro- 
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Figure 10. (a). PC board foil pattern for the 
oscillator circuit, (b). Parts placement. Note 
that the 50-ohm lest circuit shown in Figure 
3 is incorporated on this board. 

vides a solid ground plane for shielding. 

[Ed. Note: Etched and drilled PC boards 
are available for the two filters as well as 
the oscillator test circuit from FAR Circuits. 
The foil patterns and parts placement for 
these boards are shown in Figures 4 and 5.J 

Final Check 

How do the actual filters compare to the 
calculated responses? Well, the high series 
resistance (33-ohm) of these microprocessor 
crystals creates an insertion loss and distorts 
the pattern somewhat. One way to estimate 
this loss for the lower sideband filter is to 
temporarily ignore the reactive elements, the 
capacitors and inductors, and just look at the 
resistances (see Figure 6). Use the original 
termination, before stepup, of 201 ohms. 
Note—the impedance stepup does not 
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change the insertion loss. 

The crystal scries resistors create a resis¬ 
tive voltage divider circuit between the filter 
input and the final terminator, points a and b 
in Figure 6. The loss is: 

198 

Loss =-= 0.496 =-6.09 dB 

201 + 198 

I haven’t found any easy way to estimate 
the insertion loss of the upper sideband fil¬ 
ter. It turns out to be about the same, howev¬ 
er. preserving the symmetry of the two fil¬ 
ters. 

My actual measurements of the filter 
pass bands are shown in Figure 7. These are 
only approximate because of the limitations 
of my simple home-brew instrumentation. 
Note the more rounded passbands but still 
very steep skirts. Reasonable symmetry and 
spacing between the two filters demonstrates 
their usefulness for upper and lower side¬ 
band service. If the series resistance is in¬ 
cluded in the calculated frequency sweeps (it 
was neglected in Figure 1) then the same 
rounded off tops and insertion loss show 
up—see Figure 8. In fact, there is good 
agreement between the calculated and mea¬ 
sured results. 

An Oscillator 

The carrier oscillator in a transmitter or 
BFO in a receiver should be placed at the 
frequency where the two passbands cross. 
This point is between the series resonant fre¬ 
quency of the crystal and the specified 20 pF 
load parallel resonant frequency of 
9.830,400 Hz. So an oscillator circuit can be 
built using another crystal of the same fre¬ 
quency as those used in the filter. The load 
capacitance will have to be slightly higher 
than 20 pF in order to “pull” the oscillator 
frequency down a little. 

Using the oscillator circuit shown in 
Figure 9, which I had already built up for 
an earlier project. I found the frequency 
could be pulled from 9,833,393 Hz down 
to 9,828.485 Hz by adjusting the 100 pF 
trimmer capacitor from a minimum of about 
10 pF to its maximum of 100 pF. This 
is more than enough range to properly 
place the carrier frequency. The measured 
passbands cross at 9,828,700 Hz. The oscil¬ 


Table 1. 

Crystal Measurements 

Crystal # 

Series Resonance (Hz) 

1 

9,825,890 

2 

9,825,947 

3 

9,826,019 

4 

9,826,009 

5 

9,826.079 

6 

9.825,939 

7 

9.825,846 

8 

9,825,829 

9 

9,826,070 

10 

9,825,830 

11 

9,825,899 

12 

9,825,872 

13 

9,825.719 

14 

9,825,868 

15 

9,825,951 

16 

9.826,212 

17 

9,825,900 

18 

9,825,970 

19 

9,825,930 

20 

9,826,119 


lator PC board foil pattern and parts place¬ 
ment are shown in Figure 10. 

Conclusions 

Ladder crystal filters are ideal circuits to 
use in constructing homemade hardware be¬ 
cause specially-cut frequencies are not need¬ 
ed. Low cost microprocessor crystals can be 
used to construct very satisfactory filters. 
This article shows that both upper and lower 
sideband fillers can be made using a single 
crystal frequency, greatly enhancing their 
potential for use in multiband transceivers. 
They can also be used for independent side¬ 
band, ISB, service. 

It appears that satisfactory fillers can be 
built simply by purchasing low cost parts 
and “hooking them up.” No special equip¬ 
ment or tuning or experience is required. So 
if you like to build your own ham radio gear, 
why not give these filters a try? Q 
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Parts List. 

Lower Sideband Filter 

Y1—Y6 

9.8304 MHz crystal, Digi-Key# X087 

L1,l_2 

9.56 pH, 30 turns on a T37-6 


toroid core 

C1.C15 

22 pF 

C2.C4.C6, 


ClO r Cl2,Cl4 

10 pF 

C3.C13 

89 pF 

C5.C11 

118 pF 

C7,C9 

320 pF j 

C8 

122 pF 

Upper Sideband Filter 

Y1—Y6 

9.8304 MHz crystal, Digi-Key# X087 

C1.C11 

19 pF 

C2.C10 

5.2 pF 

C3.C9 

15 pF 

C4.C8 

3.9 pF 

C5.C7 

16 pF 

C6 

3.76 pF 

Oscillator Circuit 

Y1 

9.8304 MHz crystal, Digi-Key# X087 

R1 ,R2,R4,R5 

10k resistor 

R3 

2.2k 

R6 

470 ohm 

Cl 

100 pF trimmer 

C2,C4 

750 pF 

C3 

43 pF 

C5 

2700 pF 

C6 

1300 pF 

50-ohm Test Circuit 

R1.R4 

82 ohm 

R2 

39 ohm 

R3 

270 ohm 

R5 

220 ohm 

R6 

68 ohm 

Note: Etched 

and drilled PC boards are available 

from FAR Circuits, 18N640 Field Court, Dundee IL 

60118. Price: 

Upper Sideband Filter— $3; Lower 

Sideband Filter— $3; Oscillator Circuit—$ 3. A set of 

all three boards—$7. Please include $1.50 shipping 

per order. 
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CIRCLE 5 ON READER SERVICE CARD 


CB-T0-10 METERS 


We specialize in CB radio modification 
plans and hardware. Frequency and FM 
conversion kits, repair books, plans, high- 
performance accessories. Thousands of 
satisfied customers since 1976! Catalog $2. 


CBC INTERNATIONAL 

LOU FRANKLIN K6NH - Owner 
P.O. BOX 31500X. PHOENIX. AZ 85046 


Amateur Radio Language Guide 


• Hurvdreds of phrases, especially for the ham radio operator 

* Vol. 1 - French. Spanish. German. Japanese. Po&sh 

* Vol. 2 - Swedish. Italian, Portugese, Croatian, Norwegian 

• Vol. 3 • Russian, Danish. Czech, Korean, Hawaiian 

* Vol. 4 • Chinese, Dutch, Finish, Romanian, Vietnamese 

• Vol, 5 • Hungarian, Arabic, Philiplno, Turkish, Indonesian 
Send $10 per volume (postage included) to: 
ROSE. P.O. Box 796, Mundelein. II 60060-0796 


SPECIAL HOLIDAY OFFER: ALL 5 VOLUMES ONLY S45.95 

Speak To The World 


CIRCLE 134 ON READER SERVICE CARD 
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CIRCLE 296 ON READER SERVICE CARD 


DIGI-FIELD 

No more guessing about antenna 
performance! DIGI-FIELD field strength 
meter has an extraordinary frequency 
response. Sniff out 60Hz interference or 
check for microwave oven leakage. Check 
antennna gain/loss, pattern, polarization, 
etc. Easy-to-read 3 1/2" LCD display, low 
battery indicator, external antenna option. 
Uses standard 9V battery. 

m DIGI-FIELD 

Introductory 
Price 

$119.95 

$4.50 s/h 
plus tax in CA. 

DC to 1,3 GHz 

I C ENGINEERING 

16350 Ventura Blvd., Suite 25 
Encino, CA 91436 
Phone/Fax: 818-345-1692 
Orders Only: 1-800-343-5358 

CIRCLE 293 ON READER SERVICE CARD 
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73 Review 


Number 8 on your Feedback card 


by Pete Putman KT2B 

The Down East 
Microwave DEM 




Down East Microwave 
RR1, Box 2310 
Troy ME 04987 
Telephone: (207) 948-3741; 
Fax: (207) 948-5157 
Price Class: Complete kit of parts including 
3 PC boards and a crystal, $155; 
add-on PA kit without enclosure, $75; 

with enclosure, $135; 
432 MHz preamp kit, $30. 
Enclosures available. 


Put your HF rig on the 70cm band with this easy-to-build linear transverter kit. 


T he key to the growth of amateur radio in 
the future is to use the spectrum space 
above 148 MHz—valuable frequencies which 
are coveted by other potential commercial 
users. Yet, many amateurs have been dis¬ 
couraged by both the high cost of commercial- 
ly-available multimode transceivers and the 
complexity of older “do-it-yourself designs. 

Down East Microwave breaks through both 
barriers with the DEM 432K, an easy-to-build 
linear transverter which offers excellent perfor¬ 
mance at a reasonable price and uses state- 
of-the-art broadband design technology to 
eliminate most of the bench work necessary 
to fire up the kit when completed. 

How It Works 

The DEM 432K consists of three boards: a 
local oscillator (L70), a receive mixer and con¬ 
verter (R70), and a transmit mixer and con¬ 
verter (T70). All stages are truly linear, mean¬ 
ing any input mode can be reproduced faith¬ 
fully. The combination of boards will upconvert 
your low-level transmitted signals from 28-30 
MHz to 432-434 MHz, and will downconvert 
received signals in the opposite direction. 

The LO multiplies a crystal frequency of 
101.00 MHz four times to 404 MHz, then am¬ 
plifies and buffers the output for stability. An 
on-board splitter gives you two outputs of +8 
to +10 dBm, which feed both the transmit and 
receive converters. The only tuning adjust¬ 
ment which is made is to trim the crystal fre¬ 
quency right to 404.000 MHz—all other cir¬ 
cuits are broadbanded. 

The receive converter has NO tunable cir¬ 
cuits, just a pair of Microwave Monolithic Inte¬ 
grated Circuits (MMlCs) driving a Mini-Circuits 
mixer assembly. Overall conversion gain is 
about 10 to 12 dB, and an outboard GaAsFET 
preamplifier improves system gain to about 20 
dB with a noise figure of about 0.5-0.6 dB. 

The same is true for the transmit converter, 
which uses three MMICs to develop output at 
70 cm. The nominal output is about +16 dBm 
linear, or close to 50 milliwatts of RF. Adding 
an S-AU4 power module will result in 15 to 20 
watts of output power, depending on your 
power supply voltage. 

Construction 

l ordered the whole nine yards from Bill 
Olsen, getting all three boards plus the S-AU4 
PA kit. After wandering around several elec¬ 
tronics parts distributors, I located a pair of 
enclosures for the PA, as well as the entire 
transverter assembly (Photo C). This was a 
neat trick as l hadn’t even started construction 
yet! Longtime Microwave Modules users will 
recognize the approach l took right away, se- 



Photo A The DEM 432K transverter kit (case not indud- 
ed). The receiver (R70) and transmitter (T70) boards are 
stacked underneath the LO (L70) board. The PA module 
(432PAK) is shown on the right. 



Photo B. Close-up view showing connections between the 
transverter and the PA modules. The small board at the 
bottom is the optional preamp (designed by Steve Kostro 
N2CEI). 



Photo C. All modules fit nicely in PAC-TEC die-cast enclo¬ 
sures (not induded in kit). 


lecting PAC-TEC UE-692-900 and UE-351- 
900 die-cast boxes. 

Each of the boards and its associated parts 
comes in a zip-lock bag, and a nine-page 
manual with pictorial diagrams and schemat¬ 
ics for assembly is included. The most compli¬ 
cated board to assemble is (as you might 
have guessed) the local oscillator. One note 
of caution: All of the boards make extensive 


use of microwave chip capacitors, which are 
very small and easily lost! My “trick” is to dou¬ 
ble up a piece of masking tape on my working 
surface, then stick the components to it and 
pull them off one at a time as needed. The 
chip capacitors are secured with transparent 
tape to a small card which identifies them by 
value. Your best bet is to solder all of the ca¬ 
pacitors from each group before moving on to 
the next. In addition, a few chip resistors (very 
tiny!) are also attached to the card. Make sure 
you use a low-wattage soldering iron and a 
good pair of precision needle-nose pliers to 
install all chip components. 

Aside from these few precautions, kit build¬ 
ing should proceed quickly. All of the MMICs 
are securely packaged and labeled, and the 
instructions provide a visual key as to pack¬ 
age orientation and lead length. BFX89 tran¬ 
sistors are used as the oscillator and first 
buffer, and one lead will need to be clipped 
from each. This is shown in the assembly 
manual. You'll also need to wind a few coils 
from #24 insulated wire on a 0.1" (#33) diam¬ 
eter drill bit. While tedious, this shouldn’t take 
long. Make sure you scrape the insulation 
from the leads before attempting to solder 
them! 

You can build the boards In any order you 
like. The local oscillator board has extra pads 
for a second complete local oscillator to allow 
switching band coverage for satellite opera¬ 
tion. (The extra components can be ordered 
from Down East Microwave.) Use miniature 
Teflon coax for all of your interconnects be¬ 
tween boards to keep losses down. Use care 
when installing the TUF-1 mixer assemblies! 
Don’t bend the leads excessively, and watch 
the case orientation, as spelled out in the in¬ 
structions. 

Powering Up 

About the only thing you’ll have to do is get 
the local oscillator up and running. A VOM set 
to 250 or 500 mA scale is all that's required 
for the bare-bones setup, but a frequency 
counter would also help. After checking your 
component installation, apply 13.8 volts DC 
and rotate Cl through its range. You should 
see a definite peak on the VOM as the oscilla¬ 
tor kicks in, and this should be very close to 
101.00 MHz. LO current should be about 150- 
200 mA. 

Next, check for 404 MHz output at both of 
the connections to the T70 and R70 mixers. If 
you can measure RF millivolts, anything from 
+7 to +10 dBm is acceptable. Trim Cl to get 
as close to frequency as possible—if not, add 
another turn to LI and try again. Additional 
Continued on page 75 
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Number 9 on your Feedback card 


Handi-Beacon 

Turn your tape recorder into a beacon controller 

by Klaus Spies WB9YBM 


T he need for beacons extends beyond 
propagation tests. They are also very 
useful for range tests and equipment checks 
(two aspects seldom considered). Quite fre¬ 
quently, 1 have made an adjustment to my 
radio and not had anyone at home to help 
with a range test. To help solve this dilemna, 
1 came up with a way to turn a transmitter 
into a useful beacon using a tape recorder 
and a simple interface. 

My initial test setup consisted of a rubber 
band wrapped around a radio’s microphone 
(to hold down the PTT) and placed near the 
speaker of a tape recorder. Unfortunately, 
this proved unreliable—if one of my cats 
knocked the microphone off of the tape deck 
or someone accidentally turned off the tape 
deck, I would lose both the station identifi¬ 
cation and test audio (to check readability at 
the noisy fringe area). 

Beacon Tape Recorder Interface 

This led to the development of the circuit 
shown in Figure 1. One operational am¬ 
plifier acts as variable gain stage, to feed 
audio to the transceiver’s microphone audio 
(U1A/UIC) from the tape deck’s 
output. This direct connection eliminates 
any background noise feeding into the 
transceiver. The second operational ampli¬ 
fier (U1B/U1C) drives the audio into clip. 
The slopes of this signal are steep enough 
to be seen as digital 
by the 4538 timer 
(U2A/U2B) (see Table 
1), which is wired as a 
retriggcrable leading 
edge oscillator. When 
the audio starts, the 
4538 is triggered, acti¬ 
vating the transceiver’s 
PTT. If for some rea¬ 
son the audio vanishes, 
the radio will toggle 
back into receive as 
determined by the time 
constant of the 4538 
(calculated by T=RC), 
which I set for two 
seconds (plenty of 
time to ensure that 
the transceiver does 
not toggle between 
words). 

For convenience, I 
typically use an end¬ 
less-loop tape. For 
long tests, I am very 
careful about the trans- 
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mit time of my transceiver. For example, if I 
know that the power levels being used will 
cause a rapid heat-up of cither the transceiv¬ 
er and/or the amplifier, I’ll use a 60-second 
tape, with only about 30 seconds worth of 
talking, for a 50% duty cycle. If you find 
your system still gels unacceptably warm, 
try for 30% or 40% transmit time (for those 
who want to put up a high-powered beacon). 
A simple ID is usually sufficient; something 
like, “WB9YBM, Niles. Illinois-test” should 
both satisfy the FCC and provide a long 
enough transmission to let a mobile station 
drive in and out of several signal nulls. For 
propagation beacon applications, you may 
want to add information about your power 
level and antenna height. You can also offer 
a QSL in exchange for a reception report if 
you’d like an idea of how well your beacon 
is performing as well as help in studying 
propagation. 

Since only half of the 4538 is utilized, I 
chose to make two independent beacons out 
of one circuit. There is still the need for only 
two ICs—the dual operational amplifier was 
upgraded to a quad package, keeping the 
project simple. If the same cassette tape is 
used for both beacons (each on a different 
band, using different antenna heights or 
types, or just different power levels), a 
stereo tape player can be used to feed both 
(cither both tracks of the tape can initially be 


recorded in monaural to provide identical in¬ 
formation to both tapes—in which case, a 
generic identification will be preferred—or 
each track of the tape can contain separate 
information). 

No special recorders are required; any 
cheap play-only deck will do. If you plan to 
put the beacon at a relatively inaccessible 
spot, the primary stipulation will be a good 
quality tape that will not degrade too quickly 
with high levels of use. 

CW Beacon Applications 

For a CW beacon, simply record CW on 
the endless loop tape and re-calculate the 
time constant of the 4538 as follows: If the 
recorded CW tone is 1 kHz, the 4538 will 
get triggered once every 0.001 seconds. 
Therefore, to avoid having the output of the 
4538 give a steady output, its hang time 
must be longer than 0.001 seconds (1/1,000 
Hz), but short enough to unkey at almost 
the same time as the CW tone on the tape. 
For other tone frequencies on the tape, just 
use the formula 1/f, 

If a CW tone and keying are desired (to 
feed CW tones to a VHF FM transceiver’s 
audio input while at the same time keying 
the PTT line), you can use a 555 timer set to 
run at 1 kHz (the approximate center of the 
audio passband of most transceivers and a 
tone many people are most sensitive to) and 



Figure I. Tape deck to beacon transmitter interface circuit. 
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Figure 2. Audio oscillator circuit for use in a modulated CW beacon application. 
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Clipped analog. Note flat top; 
rise and fall times are steep 
enough to trigger digital circuits. 
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1691 MHz Weather 
Satellite System 

1691 MHz Hemt Pre-amp. 

model TS-1691-P. Amp $299 

1961 MHz Receiver 

model TS-1691-Recvr $450 

Decoder Board & Software 

model TS-VGA-SAT4 $399 

Low Loss (microwave) Coaxial Cable (65ft) 
with connectors. 

model 1691-coax ass’y $55 

Track II Satellite Orbital Program. Tracks ALL 
satellites, world map, print out $50 

1691 MHz Loop Yagi Antenna 

model 1691-LY(N) $99 

1691 MHz Loop-Yagi Extension 

model 1691 -LY-XTN $85 

Demonstration Disc (IBM-PC VGA compatible) 
of signals recorded from WX-SAT system. $5 

Shipping: FOB Concord, Mass. 

Prices subject to change without notice. 


SPECTRUM INTERNATIONAL, INC. 
Post Office Box 1084, Dept. S 
Concord, Mass. 01742, U.S.A. 
Phone: (508)263-2145 
Fax: (508) 263-7008 


Figure 3. a) Theoretical (i.e. “ideal") digital waveform, b) Typical waveform, c) Clipped 
analog. Note flat top: also, rise and fall times (“up" and “down" ramps) are steep enough to 
properly trigger digital circuits, d) Note gradual rise and fall of analog waveform (for com¬ 
parison only to diagram “c" ). 
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keyed from the 4538 (see Figure 2). The re¬ 
sistor at pin 3 of the 555 timer may be 
changed slightly, depending on the amount 
of deviation desired and the sensitivity of the 
transceiver’s microphone input. (This 
schematic should look very familiar to those 
who have built sidetone oscillators before!) 

Parts are available from Digi-Key Elec¬ 
tronics, Mouser, Tri-State Electronics, or any 
other convenient mail order house. 

Bypassing and Shielding 

The one point which cannot be stressed 
enough is the need for bypassing and shield¬ 
ing. Even microphones and microphone in¬ 
puts labeled as “low impedance” are of a 
high enough impedance to pick up stray RF 
(in my case, it’s a local commercial AM 
broadcaster). All input or output leads 
should be bypassed to ground with a 1,000 
pF disc capacitor (in a few instances. I’ve 
even gone so far as using ferrite beads on 
leads), with the entire circuit enclosed in a 
metal box, and the negative side of the sup¬ 
ply connected to the box. 

Final Adjustments 

To assemble your beacon system, just 
hook up the interface’s push-to-talk output 
(PTT 1 or 2) to the appropriate point on your 
transmitter (some HTs are keyed by using a 
resistor between their audio input and the in- 
terface’s PTT line), hook up your tape 
recorder output to one of the two beacon in¬ 
puts (A.F. IN 1 or 2 in Figure 1) and adjust 
the tape machine’s audio output level until 
the interface circuit reliably keys your trans¬ 
mitter. Next, adjust the audio level into the 
transmitter with either Rl (for audio 1) or 


R2 (for audio 2). 

Your beacon system should now be com¬ 
plete and ready for some useful equipment 
and propagation experiments. H 

Table 1.T=RC 

T R C 

Is. 100k 10 pf 

2s. 200k 10 pf 

Notes: 

1. T" is expressed in seconds, “R" in ohms, 

M C" in farads. 

2. For values of C greater than 10pf special low- 
leakage caps are highly recommended. 


U1 

U2 

Q1 ,Q2 

01,02,04,05, 

07,08,09,010 

03,06,011 

R1.R2 

R3,R9,R10,R16 

R4.R11 

R5,R6,R14,R15 

R8.R13 

R7.R12 

R17,R18 


Parts List 

LM324 1C 
4538 IC 

2N2222 (or 2N2222A) transistor 

4.7 pF lantalum 
10 pF tanlalum 
10k potentiometer 
1 k resistor 
1 MEG resistor 
10k resistor 
4.7k resistor 
See Table 1 for values. 

10 ohm resistor 


Optional CW Tone Oscillator (see Figure 2) 

U1 LM555 timer IC 

Rl ,R2 10k. See Figure 2 to calculate 

other values {use Ik as minimum). 
R3 10k resistor 

R4 100k resistor 

Cl 0.047 jaF, See formula in Figure 2 lo 

calculate other values or frequency. 
C2 4.7 pF electrolytic or tantalum 

C3 0.01 |iF monolithic or disk 
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Number 10 on your Feedback card 


by Dick Goodman WA3USG 


The SR4 Multimode 
Simplex Repeater 


Alinco Electronics Inc. 
438 Amapola Avenue, Unit 130 
Torrance CA 90501 
Telephone: (310)618-8616; 

Fax (310) 618-8758 
Price Class: SR4—$399.95; 

SR4-D—$534.95 


The next generation of store-and-forward voice controllers. 



I t is a great pleasure to see an equipment 
manufacturer make subtle improvements 
to a recognized good product. It tells me 
that they are not satisfied with “resting on 
their laurels." It also indicates that there are 
people who feel that radio amateurs are a 
progressive lot who like to experiment. Not 
only has this company improved their prod¬ 
uct, but they did it in a manner that I feel 
will encourage experimentation. The evolu¬ 
tion of this product is not apparent from the 
look of its case or front panel but Is quite 
obvious from a functional point of view. 

About 18 months ago, I had a chance to 
review a product known as the SR3 Sim¬ 
plex Repeater from Brainstorm Engineer¬ 
ing in La Crescenta, California (73 Amateur 
Radio Today, May 1991, page 46). Brain¬ 
storm implemented several substantial in¬ 
ternal enhancements to the SR3, and re¬ 
named it the SR4, then Alinco and Brain¬ 
storm joined forces. If you place the SR3 
and SR4 side by side there are virtually no 
noticeable differences. Functionally, how¬ 
ever, the SR4 has evolved into an extreme¬ 
ly flexible system of integrated transceiver 
control. 

Some Additional History 

The first thing that I would like to say is 
that the SR4 is much more than a simplex 
repeater. Depending on the model of the 
SR4 acquired, it can also be a very capa¬ 
ble full-duplex repeater controller. The SR4 
retains all the functions of the SR3, with 
the addition of many more. The biggest im¬ 
provement, however, is the flexibility with 
which the SR4 may be configured to inter¬ 
face with virtually any transceiver. 

My review (identified above) provides a 
good background on this product, but for 
those of you who don't have access to this 
article, I will synopsize it here. I will then re¬ 
view the many enhancements and new 
functions offered by the SR4. 

The simplex repeater is effectively a 
voice store-and-forward device. Hardware 
requirements are minimal. Only one voice- 
standard voice-grade transceiver and an¬ 
tenna are required for its operation. When 
the connected transceiver receives a sig¬ 


nal, the simplex repeater digitizes its audio 
output and stores it in solid-state memory. 
When the transmitting station finishes, the 
simplex repeater keys the same transceiv¬ 
er and plays back the captured audio, ef¬ 
fectively repeating it to any user tuned to 
the transceiver's frequency. There are no 
duplexers involved and no desense (be¬ 
cause the receiver and transmitter are nev¬ 
er active at the same time). Even the origi¬ 
nating station gets to hear his or her own 
signal as the transmission doesn’t get re¬ 
peated until the originating station drops 
carrier. While it isn’t as conducive to back- 
and-forth chitchat as a full-duplex repeater, 
it’s simple to set up and quite portable. 
And, since the SR3 and SR4 don’t use any 
mechanical tape transport as the voice 
storage media, they are also quite reliable. 
Older simplex repeater systems used ana¬ 
log tape drives which were slow (they had 
to rewind before the received message 
could be repeated) and prone to mechani¬ 
cal problems. 

The Physical Device 

The Alinco SR4 is packaged almost 
identically to the SR3 (the only difference 
is in the front and rear panel labeling). 


Both units are contained in attractive, 
strong black metal cases 10.5" wide by 6” 
deep by 1.75" high. The power require¬ 
ments are 11.6 to 15 VDC at about 160 
mA. 

The documentation is excellent. It 
should be realized that the SR4 is a com¬ 
plex radio interfacing device. Almost all 
analog signal inputs and outputs, whether 
they be control, data, or audio, may be tai¬ 
lored via internal adjustments. The docu¬ 
mentation goes into considerable detail on 
how to optimize each parameter. This de¬ 
vice is an experimenter’s dream! Providing 
that the person who is initially setting this 
up has a reasonable level of technical 
competence, I cannot foresee any 
transceiver or device that will not work well 
with the SR4. 

SR4 Functionality 

The SR4 comes in two models. The first, 
the SR4, will control one radio and func¬ 
tions as a simplex repeater (with voice ID 
and mailbox functions). The second, the 
SR4-D, will control two radios. As well as 
being a simplex repeater, it will also func¬ 
tion as a full-duplex repeater controller. 
This review is applicable to the SR4-D. 


42 73 Amateur Radio Today • January, 1993 








HamBase 
1993 



HamBase will retrieve by callsign 
from data on diskette or hard disk. 
Now with almost 600,000 US calls. 
Easy Edit address and QSL labels. 
Print labels from file of callsigns. 
Export data in ASCII dB formats. 
Updated twice a year. 

Compatible with HamWindows, 
LOGic, DXBase logging software. 
PC and Macintosh versions. 


HB 3.0 with 1993 US data 49.95 

HB 3.0 with 1993 Canada data 19.95 
HB 3.0 + Jan 1993 data Update 19.95 
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R&R Russian Call shareware disk 5.95 
YVHamBase (for Windows) 19.95 
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CA residents please add sales tax. 
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The SR4-D Is capable of several func¬ 
tions. The primary function of simplex 
repeat has several improvements over the 
SR3. Perhaps the most dramatic is the 
Receive VOX method of COR detection. It 
is not necessary to pick off a hardware 
COR from the transceiver or have the 
transmitting station use CTCSS. The SR4- 
D will generate its own carrier detection 
from the audio output of the connected 
radio. The only requirement is that the 
audio must be squelched. Any signal¬ 
breaking squelch will generate an active 
COR and either start the unit recording in 
the simplex repeat mode or key the sec¬ 
ond transceiver in full-duplex repeat (if that 
mode is selected). 

The Receive VOX COR detection has 
three internal adjustments: attack time, 
hang time, and overall sensitivity. Each of 
these is independently controlled via inter¬ 
nal pots. Using the SR4-D with two old 
Heathkit HW-2036 transceivers yielded 
very reliable repeating in both the simplex 
and full-duplex modes once the RX VOX 
adjustments were optimized. Unless the 
transmit and receive frequencies are wide¬ 
ly separated, a duplexer is still necessary 
in full-duplex repeat. Another versatile 
capability of the SR4-D is its ability to sim¬ 
plex repeat on one radio while full-duplex 


position, the audio was noticeably better. 

Additional Features 

The SR4 has a plethora of additional 
features that will delight the experimenter 
and tinkerer! COR detection for simplex 
and full-duplex repeat may be achieved by 
several methods: by the receive VOX 
method described above, by listening for a 
CTCSS tone (with the optional TS32P de¬ 
coder available directly from Brainstorm 
Engineering, 2948-1/2 Honolulu Ave., La 
Crescenta CA 91214; Tel: (818) 249- 
4383), or by sensing a hard voltage level 
change from the connected transceiver 
(with the optional HW2 Hardware Carrier 
Detector from Brainstorm). 

Hardware COR from the radio may be 
either a positive or negative swing and 
may be as small a change as 300 mV. All 
audio levels in and out are fully adjustable 
via internal pots. The SR4 is also config¬ 
urable to a wide range of microphone input 
circuit impedances via internal jumpers. 

The SR4 has a full-featured DTMF de¬ 
coder. Virtually any function of the unit may 
be controlled remotely. Commands sent to 
the SR4 will be verified by an acknowledg¬ 
ment tone. There will be a short tone if 
the command is accepted and a longer 
one if not. The SR4 may be completely 


The SR4 has a plethora of additional features 
that will delight the experimenter and tinkerer! 


repeating via the other. Both simplex and 
duplex repeat functions may be controlled 
via DTMF tones. 

Voice ID and Voice Mail 

The SR4 has a voice IDer that users can 
program with their own voice. This is done 
remotely via a DTMF-equipped transceiv¬ 
er. The activity timer, which controls the 
periodicity of the ID function, many be re¬ 
motely DTMF programmed from one to 98 
minutes. You are not limited to voice; you 
may use an electronic keyer and record a 
CW ID if desired. Voice ID messages may 
be recorded, played back, and erased at 
any time via DTMF control. 

The voice mail function enables a user 
to store a voice (or any other audio) mes¬ 
sage for retrieval at a later time. The SR4 
will only store one message at a time. 
When a message is stored, the SR4 gen¬ 
erates a unique squelch tail to alert users. 
The message may be played as often as 
desired. When the voice message is 
erased, the squelch tail is removed. 

The SR4 has a total of two minutes and 
48 seconds of total audio storage capa¬ 
bility. This is split between the simplex 
repeat, voice IDer, and voice mail func¬ 
tions. I tried both voice IDer and message 
functions. There are two audio sampling 
rates. In the low rate, the audio was a bit 
raspy but still quite acceptable for its in¬ 
tended use. In the high sampling rate 


Inhibited from operating or enabled from 
an inhibited state via DTMF control. The 
power saver function may be enabled/ 
disabled. 

This is a useful feature which prevents 
the front panel LEDs from lighting to save 
power during battery operation. All repeat 
functions of either connected transceiver 
may be controlled. Either radio’s receiver 
or transmitter interface to the SR4 may be 
turned on or off, and either radio may also 
be put in or out of the simplex or full-du¬ 
plex repeat mode. The roger beep/cour¬ 
tesy tone may be enabled/disabled and all 
aspects of the voice mail or voice ID may 
be controlled. This includes recording, 
playing and clearing messages and voice 
IDs. The SR4 may also be inhibited from 
passing DTMF tones on the air via its re¬ 
peat function. Finally, the SR4 has an aux¬ 
iliary output which may be used to control 
a relay or similar device. 

Soon to be released features are a 
multi-user voice mail system, 11 minutes 
of digital storage time and a simplex and 
duplex autopatch. 

Writing a review for a device like the 
SR4 is difficult at best. I don’t believe that 
any two individuals will use it in the same 
way, Reading the SR4’s manual and ex¬ 
perimenting with the unit itself will start the 
creative juices flowing. It is an excellent 
addition to your club’s repeater or your 
home station. Q 
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Homing in 

Radio Direction Finding 



Photo A. This Is how WB8WFK attaches the bottom of his mobile antenna mast to 
the azimuth-sensing potentiometer. The assembly mounts to the inside of the driv¬ 
er-side door 



Photo B. Interior view of the interface box containing the MUX, A/D converter and 
Micromint computer board. BNC jacks on the rear are analog data inputs. (Photo 


Joe Moell, P.E., K0OV 
PO Box 2508 
Fullerton CA 92633 

Computers Point the Way 

Living in Southern California has 
Its good and bad points, but one big 
advantage lor hams is being able to 
go on hidden transmitter hunts all 
year long. Radio direction finding 
(RDF) enthusiasts in northern states 
and Canada have a few months of 
cold weather and icy roads ahead, 
so many dubs there will not be hold¬ 
ing these contests (called foxhunts 
and T-hunts) until spring. 

That doesn't mean you should for¬ 
get about this part of ham radio, 
however. Now is the time to plan and 
build a better RDF setup, in anticipa¬ 
tion of the thrill of victory when hunts 
resume. What will your new secret 
weapon be? 

The “radar scope" display, de¬ 
scribed in “Homing In" for October 
and November 1992. generated lots 
of response. Readers like the two-di¬ 
mensional view of the hidden signal, 
but some have had trouble finding 
suitable storage oscilloscopes. Fur¬ 
thermore. these scopes are bulky 
and difficult to power up in a vehicle. 

Why not use a computer screen 
for the readout device? A laptop 
portable is small and lightweight. It 
works from its own batteries, or per¬ 
haps 12 volts from the vehicle. Best 
of all, the computer can “crunch" the 
data to aid In finding the most accu¬ 
rate bearing and navigating to the 
hidden T. 

Heads Upl 

Jerry Boyd WB8WFK of Albu¬ 


querque, New Mexico, is a pioneer 
in computer-assisted mobile RDF. 
When I first met Jerry in October 
1991, he had installed a con¬ 
tinuous-turning potentiometer at 
the base of the mast for his four- 
element 2 meter T-hunting yagi 
(Photo A). It drove a dash-mounted 
meter that gave him a "heads-up” 
indication of antenna pofnting direc¬ 
tion. 

This remote azimuth indicator is 
an easy weekend project. Figure 1 
shows the schematic for it. Jerry 
used a surplus Bourne’s precision 
linear taper pot (R1). U1 can be any 
op amp 1C that works as a voltage 
follower at DC. Regulator U3 is 
used as an active voltage refer¬ 
ence. R3 adjusts its output to +3.4 
volts (corresponding to 340 de¬ 
grees), measured at TP1. 

Jerry’s azimuth pot has 340 de¬ 
grees of winding and a 20-degree 
dead zone. He says, “Between 340 
and 359 degrees the arm of my pot 
goes open circuit. R6 prevents the 
output of U2 from floating when the 
pot is in this dead zone." Align the 
indicator so that when the antenna 
points forward, the pot is at the 180- 
degree setting and output voltage at 
TP2 is 1.8 volts. This puts the dead 
zone behind you where It has the 
least effect when T-hunting. Cali¬ 
brate the meter by setting R8 for a 
180-degree reading on Ml at this 
R1 setting. If you are not using a 
100 microampere meter movement, 
change the values of R7 and R8 ac¬ 
cordingly. Movements from 50 mi¬ 
croamperes to 1 miiliampere can be 
used with appropriate changes in 
these resistors. 


by WB8WFK.) 

Going Digital 

Today, WB8WFK’s huntmobile 
boasts an integrated digital bearing- 
taking, storage, and display system. 
The nerve center of the system is an 
interface box (Photo B) that includes 


a home-brew eight-channel analog 
multiplexer (MUX), analog-to-digital 
(A/D) converter, and a Micromint 28 
single-board computer (Figure 2). 
Analog signals representing anten¬ 
na azimuth, S-meter, and RF attenu- 



Figure 7. Schematic of the antenna position display unit. HI is the continuous-turning potentiometer. Ml indicates direction. The analog output goes to the MUX and A/D 
converter. 


46 73 Amateur Radio Today * January, 1993 










Figure 2. Block diagram of WB8WFK‘s system. Analog outputs of the fox-box Photo C. WB8WFK's car is ready for the hunt. The analog fox-box and digital in- 


are digitized and then processed by the controller and laptop computer Extra terface unit are on the dash. The computer (protected by pillows) has replaced a 

MUX channels are available for inputs from a flux-gate compass and digital shaft human in the passenger's seat 1 (Photo by WB8WFK.) 

encoder. 


atlon go from the fox-box to the 
MUX. The Z8 takes the digitized da¬ 
ta and transmits it to a PC-compati¬ 
ble portable computer via the RS- 
232 port. The computer is pro¬ 
grammed to use the serial azimuth 
and signal strength data to compute 
and display polar plots (Figure 3). 

“Ed James KA8JMW loaned me 
a 386 laptop (Photo C) for the dis¬ 
play unit," Jerry says. “But even with 
this fast computer, the plotting is not 
done in real time. I push a button to 
trigger a data acquisition. The pro¬ 
gram takes 256 samples of antenna 
angle and signal strength and stores 
them in an array. It samples at about 
10 times a second. Then it quits 
sampling, draws the plot, and com¬ 
putes the best bearing. l 'Next r I have 
the option of scaling the plot. Say 
the S-meter reading was low, so the 
trace was small. I can enter a scale 
factor to expand the plot to full size. 
I’m thinking of making the software 
compute the scale factor automati¬ 
cally.'’ 

Like most VHF T-hunters who 
use beams. WB8WFK turns his mo¬ 
bile antenna mast manually. The 25- 


second data acquisition time gives a 
number of options. He can swing 
the antenna through a full circle at 
about 2 rpm to get a complete 360- 
degree plot showing all incoming 
signal components. This includes 
the direct signal, any multipath sig¬ 
nals, and any noise sources (Figure 
4). Fluctuating signals and noise 


direction of interest and improves 
the accuracy of his bearings. 

Jerry adds, “One of the software 
features is that it walks through the 
data array to find the signal peak 
and the corresponding angle to the 
peak. On the screen I see the polar 
plot, plus a status panel with best 
bearing details on the side. 

"I used it on a real hunt Sunday. It 


“Fluctuating signals and noise show up as 
a ‘spikey’ display compared to steady 
signals, which produce well-rounded lobes.” 


show up as a “spikey" display com¬ 
pared to steady signals, which pro¬ 
duce well-rounded lobes (Figure 5). 

On some hunts there is only one 
apparent signal direction, but the 
amplitude fluctuates due to nearby 
moving objects, airplane flutter, or 
power changes by the transmitter 
hider. When that happens. Jerry 
sweeps back and forth across the 
signal when taking data, instead of 
turning the antenna in a full circle. 
This builds up multiple traces in the 


shows direct signal and reflections 
real nicely. What really surprised the 
other hunters was that after the hunt 
I could play back the bearings. I 
have a feature in the software that 
saves data to a disk file for later re- 


It’s All in the Software 

"The Z8 control program is writ¬ 
ten in Tiny Basic and is downloaded 
to the Z8 by the DIGDF program 
on the PC," Jerry says. “The pro¬ 


gram for data display is in Microsoft 
Quick Basic 4.5. On my old XT it 
takes 45 seconds to do the plot. On 
the 386 laptop, it’s five seconds.” 
Jerry says that other computers 
besides IBM compatibles could be 
adapted to this system. "Ed has a 
Radio Shack Model 100 and we're 
thinking of seeing if we can make a 
version of the software that runs on 
It, using an X-Y plot of signal 
strength versus azimuth instead of 
a polar display. Model 100s don't 
have the screen resolution to do a 
polar plot, but they’re real cheap at 
hamfests.” 

Next month’s "Homing In" will 
have more details on the software 
features, plus schematics and parts 
information for the interface box. 
Jerry's strong signal attenuation 
scheme will also be described. 

I'll bet other readers are working 
on digital processing for their RDF 
equipment. If so, I’d like to hear 
about it. Write and tell me what you 
are doing. Better yet, get out the 
camera, take some pictures, 
and send them to me. Let's share 
ideas. {£] 
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Figure 3. Ftotating a high gain beam 
produces this pattern on the computer 
screen when there are no fluctuations, 
reflections , or multipath. (Of course, 
this never seems to happen on an ac¬ 
tual hunt!) 




/rs. ! 


Figure 4. A complete screen dump from WB8WFK’s digital RDF system in the 
field. It’s easy to tell the direct signal from the fluctuating reflection. The peak lo¬ 
cator shows that maximum signal is coming from 84 degrees with respect to the 
vehicle heading. The S-meter reading was multiplied by 1.8 for a full-size plot. At¬ 
tenuation , compass, and LOFtAN indications have not been fully implemented in¬ 
to this software version. 


Figure 5. This plot was taken in a su¬ 
permarket parking lot on an Albu¬ 
querque T.-hunt. The spikes at zero 
degrees represent noise from power 
lines ahead of the vehicle. The hidden 
T is to the left and there is reflected 
signal from the right. 
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Hams with class 



Photo A. Eighth graders Matt KB20JI and Bianca are examples of children who love 
to get involved with local, national and international issues through ham radio. 


Carole Perry WB2MGP 
Media Mentors, Inc. 

P.O. Box 131646 

Staten Island NY 10313 0006 

Do You Have the Write Stuff? 

Every time a new issue or controver¬ 
sy comes up that affects our lives in 
some way. we as American citizens 
have the right and the obligation to let 
our elected officials know what our 
points of view are on the matter, When¬ 
ever an important new rule is being pro¬ 
posed that affects the amateur radio 
community, most of us have strong feel¬ 
ings pro or con on the issue before us. 
Usually, some member of an active ra¬ 
dio club will organize an effort to make 
it real easy for the membership to ex¬ 
press their opinions by signing a peti¬ 
tion or by getting a massive letter-writ¬ 
ing campaign going. 

As an amateur radio teacher in an 
intermediate school, I like to seize upon 
these opportunities to teach a civics les¬ 
son and a language arts lesson as well. 
After we discuss the issue and the chil¬ 
dren do the required research to pre¬ 
sent their arguments to the rest of the 
class, we talk about what our best op¬ 
tions are to get our opinions across to 
the people with the power to enact leg¬ 
islation and to make changes. 

in 1990, the United States Postal 
Service handled about 60 billion first- 
class lelters and packages. That means 
that the average American household 
sent about 620 letters that year. Were 
any of them sent to a senator, represen¬ 
tative. FCC Commissioner, or other 
government official? In most house¬ 
holds, the response to that question 
would be “no." 

It's important for children to know that 
writing to Congress or other branches ol 
the government is still one of the most 
effective things that a citizen, as an indi¬ 


vidual, can do. According to the Office of 
Legislative Information and Bill Status, 
thousands of bills get introduced during 
each session of Congress. By speaking 
out on any of these bills, you automati¬ 
cally Increase your “political clout." Many 
members of Congress consider opinions 
expressed In a letter to represent at 
least 100 votes. 

Guidelines for Writing to Congress 

The children always enjoy writing 
their opinions in a letter when the point 
about its importance is made clear to 
them. I use the following guidelines with 
my classes to ensure the most effective 
response. 

When writing to Congress, personal 
letters are preferable to preprinted 
cards. A veteran lobbyist says that. 
“Handwritten letters show that a person 
has taken the time to think about an is¬ 
sue and has a viewpoint on it. The 
more people write out of their own con¬ 
victions, the more likely they are to get 
a response.' 

Write about one topic at a time. 
Make your point and don't confuse the 
issue with other extraneous information. 

Letters that are short and to the 
point are more likely to get read. Legis¬ 
lators often use letters simply to get a 
count ol tho number of people who sup¬ 
port or oppose different bills. 

In your first sentence, state that you 
oppose or support a specific bill or is¬ 
sue. so it will be easy to tell which side 
you're on. 

Postcards are easier to send and 
easier to read. 

If you're referring to a bill, make sure 
you have the right number and title. 
This is very important due to the large 
number ol bills that get introduced ev¬ 
ery year, You can get this information 
by calling your local Congressional of¬ 
fice. Put some kids lo work on this as¬ 


pect of the preparation and research. 
It's good experience for them to start to 
learn their way around their own gov- 
ernment. 

State your case. Show that you un¬ 
derstand the issue and explain how if 
affects you, your (amity, and your com¬ 
munity. 

If it’s appropriate, send a “thank you" 
letter once the issue has been decided. 
According lo one expert, lor every 100 
to 250 letters that legislators receive in 
a week, only about two are “thank you" 
letters, if you send a thank you letter, 
you may stand out enough that they’ll 
remember you the next time you write. 

One of our goals as educators, no 
matter what subject area we leach, 
should be to make sure that our stu¬ 
dents know the importance of being 
well informed, and then know what ac¬ 
ceptable channels to go through are 


available to let their voices be heard. 
Teachers using amateur radio in their 
classes have many unique opportuni¬ 
ties to teach about the responsibilities 
that go along with being a good citizen 
of their community, their state, their 
country, and of the planet. The nice 
thing about it is that there's always 
something going on somewhere either 
locally, nationally, or internationally that 
can lead into a great classroom lesson. 

Besides liking the idea of making 
their own statements, my classes ea¬ 
gerly await the reply comments. Every¬ 
one in the class gets excited when offi¬ 
cial-looking correspondence comes to 
the school, addressed lo them. 

If you've had some interesting expe¬ 
riences gelling your classes involved 
with the system ol how government 
works, please write to me so we can 
share the ideas. BO 


GIVE YOUR 

HR-2510 HR- 

the same features as the 

"BIG RIGS" 


* 30 Memory Channels 

* Automatic Repeater Offset 

* Programmable Transmit Timeout 

* Programmable Seek/Scan (5 Khz,etc) 

* Programmable Mike/Channel Buttons 

* Programmable Transmit Freq. Limits 

* Extended Frequency Range no^ 12^1 

* Priority Channel | 

* Split Frequency 

* Many More Features !*■■■ 1— 


.All these features by replacing 
your radio's existing "CPU”chip! 

[Priority Channel requires optional hardware) 

$59.95 (Optional Chip Socket $7.50) 

Includes Operator's and Installation Manuals 

CHIPSWITCH 

4773 Sonoma Hwy. Suite 132 
Santa Rosa, CA 95409-4269 

Write or call (707) 539-0512 for free information 
antity prices available. Dealer inquires welcome 


CIRCLE 265 ON READER SERVICE CARD 


SUPER QRP TRANSMITTER! 

It’s so easy — It’s ready to go! 


Completely built and tested, extremely high quality. 

• Complete low power CW transmitter 

• Up to 2-2’4 waits RF output 

« Excellent keying characteristics 
« 10*16 VDC operation 

• Compact, rugged and easy to operaie 

• Superior QRP world-wide, military grade 

Just connect a battery, antenna, key and plug »n your 
favorite crystal-That's itl-flEST GLOBAL VALUE 
SW1-15M $23.95 SW1-40M $24.95 

SW1-17M $23.95 SWl-80/75 $26.95 

SW1-20M $23.95 SW1-160M S34.95 

SW1-30M $23.95 Metal Case S8.95 

Xtais 2 1160, 21 150.21060. 10074. 14060. 10115. 10106, 
7125. 7110, 7040, 7030, 3700, 3550. 3535 $5.95 ea 

To order: Specify meter bund desired and include Chech or 
money oider tor correct amount Also include $2.50 (U S . 
Csn. 5 Mex.j. SS all other for first class shipping. PA 
residents add 6-V sales ra r to p nee ol unfits) foreign orders 

rr.us% send money order drawn on US correspondent bank ontv 

RYAN COMMUNICATIONS 

Box 111E Cametot Rd., Portersvtlle. PA 16051. USA 
Phone (412) 368-3059 


CIRCLE 32 ON READER SERVICE CARD 


“Morse Deciphered, 

A Meaning Behind the 
Code" 

Learn in days what takes others years 
to master. . Ail simple, totally simple. 
Includes numbers, Q signs, proslgns 
plus other excellent info. The derived 
meaning behind the code lies in the 
standard phonetic alphabet. . Originally 
written and developed for pilots, new 
book. 36 pages, 8xtt, now reveals 
this remarkable breakthrough.. 
Unbelievably simple. . Gain much more 
than 'natural talent'. Your own 
progress will shock even you. send $IO 
check or money order (please add $2 SflfH) 
to: 

AVIACOMM PUBLICATIONS (73) 
P.O. Box 690188 
Bronx, NY 10469 

NYS residents add 8% sales lax. 


CIRCLE 140 ON READER SERVICE CARD 
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CARR’S corner 


Joseph J. Carr K4IPV 
P.O. Box 1099 
Falls Church VA 22041 

Using The Passive Double- 
Balanced Mixer (DBM) 

The double-balanced mixer (DBM) 
is a terribly useful RF electronic com¬ 
ponent. it can be used in receivers, 
transmitters, test equipment and many 
other applications. It provides good 
mixing action with little of the hassle 
and headaches that accompany active 
mixers (transistors, ICs, etc.). The 
DBM is truly a versatile little beastie. 

Figure 1 shows the generic circuit 
for the DBM. The mixing action is 
caused by a diode ring (D1 through 
D4). which is not, by the way, the 
same thing as a full-wave bridge recti¬ 
fier (look at the diode directions). Cou¬ 
pling into and out of the circuit is pro¬ 
vided by the RF input (RF), local oscil¬ 
lator (LO) and intermediate frequency 
(IF) ports; these are coupled via 
broadband RF transformers. 

The Mini-Circuits SRA Series 

While it is relatively easy to make 
working DBMs using signal diodes 
and toroid transformers, it's just as 
easy to buy high quality parts from a 
source such as Mini-Circuits (P.O. Box 
350166, Brooklyn NY 11235-0003; 
718-934-4500). Their SRA and SBL 
series DBMs are used extensively in 
ham construction projects shown in 
various publications over the years. 
The SRA-1 works from 500 kHz to 500 
MHz (both LO and RF), and produces 
an IF output of DC to 500 MHz, de¬ 
pending on the LO and RF frequen¬ 
cies; the related SRA-i -1 works down 
to 100 kHz. Another model, SRA-2, 
works over the range 1 to 1,000 MHz 
(RF/LO), and produces IF outputs in 
the range 500 kHz to 500 MHz. The 
SBL series is similar to the SRA, but 
they are somewhat smaller. Prices in 
small quantities are in the $15 range 
(consult the Mini-Circuits catalog for 
current pricing of any particular mod¬ 
el). 

The SRA-x devices come in a 
small, shielded metal housing that is 
0.4 Inches tail, 0.4 Inches wide, and 
0.8 inches long. It has eight pins on 
the bottom side, spaced 0.100 inches 
apart (see Figure 2). The pin spacing 
is the same as for most dual-inline 
package (DIP) integrated circuits, so 
the SRA series DBMs can be used on 
the standard perforated board that 
many hams like to use for construc¬ 
tion. The number 1 pin indicated by 
the Insulation around the pin is blue in 
color. All other pins are either connect¬ 
ed to the case or embedded In gray or 
white insulation material. The pin num¬ 
bers are arranged in zigzag order so 
that all of the odd numbered pins 
(1,3,5,7) are on the same side, and 


the even numbered pins (2,4,6,8) are 
on the opposite side. 

For the SRA-1 and SRA-l-l, which 
are probably the most popular with 
ham operators, the following pinouts 
are found: 

Local oscillator: 8 
RF input 1 
IF ouput: 3,4 

(must be tied together) 
Case ground: 2 
Other ground: 5,6,7 

The SRA-2 is similar, except that 
the RF input is placed on pins 3 and 4 
(tied together), while the IF output is 
taken from pin no. 1. There are other 
models than SRA-1, SRA-1-1 and 
SRA-2, and these may have different 
pinouts than shown here. Consult the 
Mini-Circuits data for particulars. 

The electrical performance of the 
SRA series DBMs is impressive for 
such low-cost parts. Isolation of the 
LO-RF circuits is on the order of 25 dB 
at the high end of the frequency 
range, and 50 dB at the low end. Simi¬ 
lar numbers are found for LO-IF isola¬ 
tion as well. They use a +7 dBm LO 
signal, and can handle up to +1 dBm 
RF signals; these translate to 5 mW 
(15.8 mV) and 1.26 mW (7.9 mV) dis¬ 
sipated in a 50-ohm resistive load, re¬ 
spectively. The standard RF system 
impedance (50 ohms) is used for the 
SRA-series inputs and outputs. 

Conversion loss in the passive mix¬ 
ers ranges from 6.5 to 8.5 dB. and this 
is easily made up with a simple ampli¬ 
fier if it can't be tolerated. In fact, the 
Mini-Circuits MAR-xx series of MMIC 
amplifier devices can easily be used 
for this purpose. One of Mini-Circuits 
other products is a series of active 
double-balanced mixers, in a similar 
case as the SRA series. These de¬ 
vices place an amplifier and DBM in¬ 
side the same housing. The UNCL-X1 
is similar to the SRA-1, except that ft 
provides an output buffer for the IF 
port. The conversion gain (not loss) is 
0.5 to 1 dB over the 1 to 500 MHz fre¬ 
quency range. The UNCL-R1 places 
the amplifier ahead of the RF port of 
the mixer, so it can accommodate RF 
signals up to -10 dBm, but also those 
that are considerably—10 dB—weaker 
than will operate with the SRA-1. Con¬ 
version gain for the UNCL-R1 is 2 to 5 
dB. The UNCL-L1 places the amplifier 
ahead of the DBM LO port, so it can 
accommodate weak LO sources. Con¬ 
version loss (not gain) is on the same 
order as for the SRA-1. The power re¬ 
quirements for these devices are simi¬ 
lar 12 VDC at 35 mA or so. 

Figure 3 shows a typical “generic 3 
circuit for the SRA-1 and SRA-1-1 
mixers. The RF, LO and IF ports are 
protected by DC-blocking capacitors. 
These capacitors are necessary be¬ 
cause the DBM must often operate in 
circuits that have a non-zero DC level, 


or with signals that have a consider¬ 
able DC component. The DC can bum 
out the windings of the input and out¬ 
put transformers. Of course, if there is 
no possibility of that happening in your 
particular application, then don’t worry 
too much about the capacitors. In gen¬ 
eral, 0.01 jiF disk ceramic capacitors 
will work In the HF region, while 0.001 
pF (or even 100 pF) will work in the 
VHF region. 


Notice that the two IF pins (3 and 4) 
are tied together. This connection is 
necessary, or else the device won’t 
work properly. Also connected togeth¬ 
er are the ground pins (2, 5. 6 and 7). 
All of these pins must be grounded for 
proper operation, even though pin no. 
2 is only the case ground (it serves to 
shield the innards of the device). 

Any number of output circuits can 
be accommodated, so long as they 



Figure 1. Circuit for a double-balanced mixer. 
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Figure 2. Pinouts for the Mini-Circuits SRA-series. 



ferent pinouts. 
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Figure 4. Low-pass filter output circuit. 
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are a reasonable match to the 50-ohm 
impedance of the SRA-1 and SRA-1-1 
devices. A double-balanced mixer 
has some interesting properties. For 
example, it is more free of harmonics 
than other mixers, and it suppresses 
the LO and RF signals in the output. 
Thus, the spectrum of the output sig¬ 
nal consists of the sum and difference 
(RF +/- LO) IF signals. A frequency- 
selective circuit will determine which 
one gets through to the rest of the 
circuits. One popular output circuit is 
a low-pass filter (Figure 4) that will 
pass only the difference signal. Alter¬ 
natively, a high-pass filter will pass 
only the sum signal. This circuit allows 
considerable latitude, so long as 
the desired output frequency is with¬ 
in the passband of the filter. For 
specific IF frequencies (e.g. 455 kHz, 
10.7 MHz, 8.83 MHz) used in re¬ 
ceivers, a tuned bandpass filter circuit 
is needed. 

A Useful DBM for the Workbench 

Like many amateurs who have an 
electronic workbench in the basement 
laboratory, 1 have a goulash collection 
of signal sources bought new, bought 
used at hamfests, home-brewed, or 
obtained from goodness knows where 
in my 33 years as a ham. In order to 
obtain certain specific frequencies, 
however, l sometimes have to resort 
to using a DBM. Photo A shows my 
“test DBM.’ It consists of a Mini-Cir¬ 
cuits SRA-i-1 mounted in an 
ITT/Pomona Model 2417 box. The cir- 



Ham help 
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Photo A. DBM packaged for use on 
testbench. 

cult is the same as Figure 3, except 
that for stability I placed 1 dB Mini-Cir¬ 
cuits’ fixed attenuators in series with 
the RF, LO and IF ports. These attenu¬ 
ators keep the impedance stable, 
even when the source or load 
Impedance is either not 50 ohms, or 
varies. The variation does not affect 
the SRA-1-1, but has affected some 
circuits that I’ve been working on. The 
added loss is reasonable for the stabil¬ 
ity gained. 

By the way, my new book, Receiver 
Antenna Handbook (HighText Pub¬ 
lications, Inc,, 7128 Miramar Road. 
#15, San Diego CA 92121) is about 
ready for publication. Although it 
deals with receiver antennas, there is 
much material for ham operators as 
well. My other antenna book, Practical 
Antenna Handbook , is more in tune 
with hams, and is available from 
TAB/McGraw-Hill (Blue Ridge Summit 
PA 17294) for $21.95 (use catalog 
number 3270). ffl 


We are happy to provide Ham Help listings free 
on a space available basis. To make our job 
easier and to ensure that your listing is correct, 
please type or print your request cleaily, dou¬ 
ble spaced, on a full 8 1/2" x IV sheet of pa¬ 
per. You may also upload a listing as E-mail to 
Sysop to the 73 BBS 73 MAG Message Area 
24. (2400 baud, 8 data bits, no parity, 1 stop 
bit. (603) 924—9343). Use upper- and lower¬ 
case letters where appropriate. Also, print 
numbers carefully—a 1, for example, can be 
misread as the letters 1 or i, or even the num¬ 
ber 7. Specifically mention that your message 
is for the Ham Help Column. Please remember 
to acknowledge responses to your requests. 
Thank you for your cooperation. 

We wish to announce that Roxanne Del- 
mage VE3VON, and Craig Deimage VE3KKU, 
are the current QSL Managers for 9L3BM. 

I recently purchased a Hallicrafter SX-111 
and HT-37 (matching receiver and transmitter). 

I am looking lor a manual and/or schematic for 
this 1960s equipment. I will pay for copies. Bri¬ 
an Angel , 825 1/2 Wilson Ave., Ames IA 
50010. (515) 232-7817. 

Does anyone know where 1 can get info on 
the duties and responsibilities of Merchant 
Mannes Officers? I’ll take books, tapes, or any 
other educational materials. Please write and 
let me know what you have and how much $$ 
you want for it. Ed Melanson , RFD 22, Box 
510. Thorndike. ME 04986. 

Help! I just purchased a Racho Shack Mod¬ 
el 102 laptop, and I’m looking for software, 
hardware and publication sources. I could es¬ 


pecially use ham software, a spreadsheet, mo¬ 
dem cable, printer cable. Please write or call, 
Brent Putnam N8UBD, 12110 Mayfield Rd. 26, 
Clevela OH; (216) 721-2019. Or e-mail to 
favp2@po.cwnj.edu on college internet. 

Can anyone help me locate Brian Key 
N5LM.7 This station is with the military some¬ 
where in Venezuela, not at the call book 
address. N5LNL was my first CW contact but 
I cannot find the proper address to send 
QSL If you have any information, please con¬ 
tact Gene Kohring NBQWM, 1647 Millville- 
Shandon Rd., Hamilton OH 45013-9611. 
Thank you. 

Manual/Schematic? B&K 445, EICO 330, 
E1CO 379, SEMCORE RC115, TS-888. Marvin 
Moss W4UXJ, Box28601, Atlanta GA 30358. 

Newly Bcensed Ham. permanently disabled, 
no benefits, seeking goodwill donations of Ham 
equipment and related items. If it works, 111 
take it. No item too big or too small. Can repair 
if minor. Will reimburse shipping and postage.! 
am for the most part, a listener. Age and exter¬ 
nal appearance of equipment is not a factor if it 
is functional. Cornell Howard N8TOJ. 231 Fen¬ 
wick Dr., New Carlisle OH 45344. 

I am looking lor the diagrams and user/ 
service manuals for my surplus communica¬ 
tions receivers: RACAL HF 1-30 MHz, Model 
1220 DRG#41880/D Serial #1551; RACAL VLF 
Converter NC.RA-6337A, Serial #260; CEl 
VLF-354 1-600 kHz Receiver, Serial #7. I will 
compensate for Xerox/mailing. Yuri Dzyuba 
VE2XLT (ex UB5LT), 3150 Rosemont #15, 
Montreal PQ HI Y-1M5 Canada. 


ID-8 Automatic Morse Station Identifier 

Compatible with Commercial, Public Safety, and Amateur Radio 
applications. Uses include Repeater identifiers, Base Station Identifiers, 
Beacons, CW Memory Keyers, etc. Great for FC.C. ID Compliance 

■ Miniature m Size. i.85"x 1 12"xG.3fi”. 

• Totally RF immune 

• All cr-fineao'is mace wt:« mcrcT-^ a:jrg d'jc anc sxks! wi»n co'sr eoseo wires anact'sd 

• CMOS n'-;'2;--3ce55f>' bw vaiege i.ta cur&rt operate 5to22VDC i,n r tgu:a!e£! at oma 

• tor, 0(5toa on m .mnecance aCjjstao'e sirtewavs ouiou! 0 to a .tins peak to cesk 

• Crystal controlled fer high accuracy 

• Transmitter PIT output (to key transmitter while 10 is being sent) is an aoen collector 
transistor that will handle 80 VDC at 300ma 

• Fie!d programmable with SUPPLIED keyboard 

• Conf-malior. tote to mjit-ate accepted parameter 2 js tcoes to indicate programming error 

• At! orcgraTrr.irg :s itcred r a rc^ voatte t£P E 0 V wrer nay as sierec at any inz 

• Message ength over £oc crraracte's tore 

• Trigger iO With acive nqp or low 

• In In bit ID with active high or lev/ Will hole oil ID until channel is clear ol traffic 

• Generates repeater couilesy tone at end ol user transmission it enabled 

• Coubte sided ?3pe and mounting hardware supplied for amck mounting 

■ Ooera- r-g temperature rarce. -30 degrees C to -s-St degrees C 

■ Fj: me year warrant 1 , when ratjnsd to the factory ter raw 

• irrrrac'fate one oay cenvery 


Programmable Features 

* Bghi programmable, selectable messages 

• CW speed from 7 to 99 A'PM 

♦ if timer from 1-99 minute* 

• iD note oil from 0-5? seconds 

• CA f one freqitenci- bom ftfi) hi to 3000 riz 

* front corcb delay tnter/ji from 0 to 9 9 seconds 

* CW or MCW operation 

$89.95 each 

programming keyboard included 


i 
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COMMUNICATIONS SPECIALISTS, INC, 

A76 WEST TAFT AVENUf • ORANGE. CA 32665 *296 
998-302! • FAX (714) 974-3420 

U.S.A. (800) 854-0547 • FAX (800} 424 3420 
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- Packet Radio - 

Portable & Affordable! 


MMm ★Simple Installation 

★ No External Power 
★Smart Dog™ Timer 

★ Perfect For Portable 

★ Assembled & Tested 

Model BP-1 

Packet Modem * VHF ’ UHF > HF(1#M) 

Made in U.SA. 


Whether you’re an experienced packeleer or a newcomer wanting to 
explore packet for the first lime, this is whal you’ve been waiting fori 
Thanks to a breakthrough in digital signal processing, we have 
developed a tiny, full-featured, packet modem at an unprecedented 
low price. The BayPac Model BP-1 transforms your PC-compatible 
computer into a powerful Packet TNC, 
capable of supporting sophisticated features /\ 

like digipeating, file transfers, and remote .••• A 

terminal access. NOW is the time for YOU ( I 

to join die PACKET REVOLUTION! X / 


E/YZUUU 

Incorporated 


400 Daily Lane 
P.O. Box 5210 
Grants Pass, OR 
97527 


to 1-800-8B AYPAC 

3 R mam 1 -800-622-97221 
\mmm (503)474-6700 | 
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BUI Brown WB8ELK 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

TV Camera Lighting 

The minimum light sensitivity of 
TV cameras has improved dramati¬ 
cally in the past few years. I used to 
have a few bright flood lamps in my 
shack in order to provide enough 
light for my old color TV camera. It 
worked great outdoors in bright sun¬ 
light. but was dreadful Inside. It 
needed 50 lux minimum light level to 
produce a good image. The "lux" rat¬ 
ing is a light level corresponding to 
one lumen per square meter (ap¬ 
proximately the light produced one 
meter from a single candle). 

Even some of the newer cameras 
still require some attention to the 
lighting in your shack to come up 
with a decent image. Until now, TV 
cameras that were more sensitive 
than your eye were unaffordable. 

The GBC CCD-200 

I recently obtained a new offering 
from CCTV Corporation, 315 Hud¬ 
son St., New York, NY 10013; (800) 
221-2240. (212) 989-4433. Their 
new model CCD-200 BA N TV cam- 


I first tested out the camera in a 
room with somewhat dim lighting; 
just one table lamp. I was amazed to 
find that everything in the room ap¬ 
peared brighter on the TV screen 
than it appeared with my eyes. I 
pointed the camera through a door¬ 
way into a dark room; the camera 
picked up objects that I could barely 
even see. The resolution was excel¬ 
lent (425 lines) and the microphone 
worked well. The wide range of the 
electronic shutter allowed me to look 
at the darkest portion of the room 
and compensate quickly when I 
pointed it directly at the lamp. You 
can even point this camera directly 
at the sun without ill effect (some¬ 
thing you couldn't do in the old days 
with vidicon tubes). 

Build Your Own Nightscope 

I noticed that the CCD-200 was 
very sensitive to the infrared spec¬ 
trum. II could detect the hot tip of 
a soldering iron, see blood vessels 
underneath my skin and see the 
pulsing Infrared output of my VCR's 
remote control (invisible to the 
naked eye). I turned out the light, 
and found that the output of the re¬ 
mote control could illuminate a com¬ 
pletely dark room when viewed 


A Nightscope uses a high-intensity 
Infrared (IR) source to illuminate 
the scene and an IR-sensitive detec¬ 
tor/light amplification scheme that 
views the area. It's all a very compli¬ 
cated and expensive affair occasion¬ 
ally obtainable through military sur¬ 
plus outlets. 

The prospect of building my own 
Nightscope prompted me to run 
down to my local Radio Shack and 
browse through their LED section. I 
found an appropriate candidate in 
their high-output infrared LED (mod¬ 
el #276-143b). I grabbed a handful 
of these and headed back home 
to the workbench. I mounted two 
of these on a breadboard, along 
with a current-limiting resistor for 
each LED (see Figure 1). Just at¬ 
tach the LED board to the power 
supply you use for your TV camera. 
For a 9-volt supply use 270-ohm re¬ 
sistors; for 12 volts or more use 470 
ohms. Each LED draws about 25 
milliamps. 

I put the LED board into a small 
plastic project box and attached it to 
the top of the CCD-200 with velcro. I 
switched off the room light and 
turned on the TV camera/infrared 
LED system. I was amazed! It was 
as if the two LEDs were headlights 
illuminating whatever I pointed the 
camera at. Even though I was sitting 
in total darkness, I could clearly read 
labels and see objects up to six feet 
away on my TV monitor. To make 
sure that my TV set wasn't providing 
any Illumination, I checked out the 
TV camera/LED system in a dark 


hallway with the same results. The 
only visible Indication that the LEDs 
are operating Is a very dim red glow 
if you stare directly into the tops of 
the LEDs in a totally dark room. 

To light up a larger room, you 
may want to add more LEDs to the 
system, but I found that even just 
one LED worked fairly well. 

To make a portable Nightscope, 
just add a small portable TV monitor 
(such as the Radio Shack Pocketvi- 
sion 26, RS# 16-163) and a battery 
pack; you can now literally see in the 
dark. 

Although it is a visible light 
source, you can really light up a 
room with one of the newer jumbo 
red LEDs. A good one is the jumbo 
5000 (Radio Shack# 276-086). 

Security Applications 

The security applications of this 
system are intriguing. You can 
mount the CCD-200 and the LED ar¬ 
ray in your repeater site, your ham 
shack or your clubhouse and ob¬ 
serve any intruders via an ATV link 
without their being aware of the 
camera (after all, everything will ap¬ 
pear totally dark to their eyes). If the 
intruders use a flashlight, the whole 
room will light up like it was broad 
daylight. 

You can have the infrared ATV 
link (and VCR) come up whenever a 
security motion sensor (or magnetic 
window/door sensor) is activated. In¬ 
stead of your normal ATV repeater 
ID, you’ll have a bird’s-eye view of 
the intruders. on 


era has some eye-opening specifi- through the TV 

cations. This camera is somewhat camera, 

smaller than a pack of cigarettes, I’ve always 
has an automatic electronic shutter dreamed of own- 

and includes a built-in microphone. ing my own 

The most amazing parts of it are the Nightscope. It 

light sensitivity rating of 0.02 lux and would be a real 

the special $204.50 price for 73 thrill to actually 

readers! see in the dark. 



Photo A . The CCTV Corporation CCD-200 low-light level BAN 
TV camera. 



Figure 1. An array of high-output infrared LEDs mounted above the CCD-200 TV camera wilt provide 
enough illumination to light up a small room. Since the output is all in the infrared spectrum, the room 
will appear completely dark with the naked eye. For 9-volt operation use 270-ohm resistors; for 12 
volts use 470 ohms. 
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/YEW PRODUCTS 


Number 17 on your Feedback card 


Compiled by Hope Currier 



GET-TECH 

GET-TECH has released its digital voice 
recorder, AUDIO Q218, This unit will record 
up to 218 seconds ol speech. With four se¬ 


lectable sample rates, up to eight different 
variable-length messages may be stored. 
Two separately adjustable audio outputs 
are provided, One high-level output will 
drive a speaker to 400 mW; the other may 
be used for output to an external amplifier 
or transmitter. An on-board regulator al¬ 
lows use from 8 to 15 VDC. Also included 
is an open collector output for keying a 
transmitter or external device during play¬ 
back. The 2.5" x 2,5' unit comes fully as¬ 
sembled and tested, Including battery 
backup and 4 meg RAM. 

The AUDIO Q-218 is priced at SI49. 
plus S & H. For more information, contact 
GET-TECH, 201 Riley Road, New Windsor 
NY 12553; (914) 564-5347 . Or circle 
Reader Service No. 203. 



GRE AMERICA 

GRE America has introduced GINA, 
Global Integrated Network Access, a wire¬ 
less data transceiver that transmits and re¬ 
ceives data at rates up to 128K baud. GINA 
eliminates the expense, hassles and re¬ 
strictions of wire connections, while provid¬ 
ing reliable data communications. It utilizes 
spread spectrum technology, which is high¬ 
ly immune to interference. GINA can be in¬ 
corporated into a wide variety of applica- 


HAMTRONICS 


Hamtronics, Inc. has published their 
new “January 1993* catalog, which con¬ 
tains 40 pages of kits and wired units for 
amateur radio, two-way shops, scientific 
and industrial radio users, and OEMs. It 
features two new products: a digital voice 
recorder and a low-cost DTMF controller. 
The DVR-1 digital voice recorder may be 
used as a voice ID for repeaters, contest 
CQ caller, or radio scratchpad. It records 
up to 20 seconds of real voice audio in 
one or multiple message segments and 
plays back through a repeater or small 
speaker. 

The TD-4 DTMF controller provides one 
latching output based on four-digit com- 
mands to turn any circuit on and off. It was 


designed especially for use as a selective 
calling unit to be used with any receiver or 
transceiver to allow the speaker to be mut¬ 
ed until someone wanting to call you sends 
the appropriate DTMF command to open 
the speaker 

These new products are added to the 
selection of VHF and UHF FM transmitters, 
receivers, power amplifiers, converters, 
preamps, repeaters, DTMF controllers, au¬ 
topatches and digital radio modems which 
Hamtronics has manufactured for over 30 
years. To receive a copy ol this new cata¬ 
log, contact Hamtronics, Inc., 65-F Moul 
Road, Hilton NY 14468-9535; (716) 392- 
9430, Fax: (716) 392-9420. For foreign 
mail, please send $2 to defray postage. 


PAKTEK INC. 


PAKTEK Inc. is now offering the TOOL- 
PAKS product line. The TOOLPAK original 
is a backpack tool organizer that secures 
over 100 of your most needed and impor¬ 
tant tools; the FANNYPAK is a convenient 
way to carry those few tools you just can’t 
be without. Perfect for Field Day or remote 
locations, TOOLPAKs eliminate chasing 
down tools, keeping those days in the field 
fun and exciting. FANNYPAK has room 
enough for your portable and all the extra 


batteries, leaving both of your hands free. 
Made of durable abrasion- and puncture- 
resistant Cordura. the TOOLPAKS haul like 
a pack and open like a zippered file cabi¬ 
net, keeping you organized and helping 
you work more efficiently. 

For prices and more Information, con¬ 
tact PAKTEK Inc., 7307 82nd St Ct. SM, 
Tacoma WA 98498; (800) 258-8458, Fax: 
(206) 589-1091. Or rirde Reader Service 
No. 201. 


tions, including automation, data acquisi¬ 
tion and control, security systems and wire¬ 
less network systems, plus other industries 
where remote or point-to-point data trans¬ 
mission is necessary. Because GINA uti¬ 
lizes spread spectrum technology, informa¬ 
tion can be sent transparently, penetrating 


walls, floors, ceilings and concrete, while 
still maintaining clear data transmission. 

For the price and more information, con¬ 
tact GRE America, Inc., 425 Harbor Blvd., 
Belmont CA 94002; (415) 591-1400, Fax: 
(415) 591-2001. Or rirde Reader Service 
No. 202. 


Number 28 on your Feedback card 

Dealer directory 


DELAWARE 
New Castle 

Factory authorized dealer! Yaesu, ICOM, Ken¬ 
wood, Ten-Tec, AEA. Kantronics, DRSI Mlg., 
Amerilron, Cushcrafl. HyGaln, Heil Sound. Stan¬ 
dard Amateur Radio, MFJ, Hustler, Diamond, 
Buttemui, Astron. Larsen, and much more. 
DELAWARE AMATEUR SUPPLY, 71 Meadow 
Road, New Castle DE 19720. (302) 328-7728. 

NEW JERSEY 

Lodi 

North Jersey’s newest Two Way Radio and Elec¬ 
tronics Dealer is now open. Sales of Ham. Busi¬ 
ness, Marine and C.B. two way equipment as 
well as Scanners, Shortwave, Electronic Kits, 
Antennas, Books, Cable Boxes and more. 
Friendly service and low prices. Advanced Spe¬ 
cialties, 114 Essex Street, Lodi NJ 07644. 
(201) VHF-2067. 

Park Ridge 

North Jersey's oldest and finest Shortwave and 
Ham Radio Dealer. 1 1/2 miles Irom Garden 
Stale Parkway. Authorized Dealers for AEA, 
Kenwood, Japan Radio Company, ICOM, Yaesu, 
etc. Ham Sales, Lee WK2T. GILFER SHORT¬ 
WAVE, 52 Park Ave., Park Ridge NJ 07656. 
(201)391-7887. 

NEW YORK 

Manhattan 

Manhattan’s largest and only ham and business 
Radio Store. Featuring MOTOROLA, ICOM, 
KENWOOD, YAESU, UNIOEN BENDIX-KING, 


ASTRON, AEA, SONY, PANASONIC, MFJ, 
CCTV CAMERAS AND MONITORS, BIRD 
WATTMETERS, OPTOELECTRONICS 
FREQUENCY COUNTERS, AOR SCANNERS, 
JRC RECEIVERS. KANTRONICS. LARSEN, 
etc. Full slock ol radios and accessories. Repair 
lab on premises. Open 7 days M-F, 9-6 p.m.; 
Sat & Sun.. 10-5 p.m. We ship Worldwide. 
For specific information call or write: BARRY 
ELECTRONICS, 512 Broadway, New York 
NY 10012. (212) 925-7000. FAX (212) 925- 
7001. 

OHIO 

Columbus 

Central Ohio's lull-line authorized dealer for Ken¬ 
wood. ICOM, Yaesu, Alinco, Japan Radio, Stan¬ 
dard, AEA, Cushcraft, Hustler, Diamond and 
MFJ. New and used equipment on dispfay and 
operational in our new 10,000 sq. ft. facility. 
Large SWL Department too. UNIVERSAL RA¬ 
DIO, 6830 Americana Pkwy., Reynoldsburg 
(Columbus) OH 43068, (614) 8664267. 

PENNSYLVANIA 

Trevose 

Authorized factory sales and service. KEN¬ 
WOOD, ICOM, YAESU, featuring AMER1TRON. 
B&W, MFJ. HYGA1N. KLM, CUSHCRAFT. HUS¬ 
TLER, KANTRONICS, AEA. VIBROPLEX, HEIL, 
CALLBOOK, ARRL Publications, and much 
more. HAMTRONICS, INC, 4033 Brownsville 
Road, Trevose PA 19047. (215) 357-1400. FAX 
(215) 355-8958. Sales Order 1-800-426-2820. 
Circle Reader Service 298 for more information. 


DEALERS: Your company name and massage can contain up lo 50 words for as little as $420 yearly {prepaid, or S210 lor six 
monjhs (prepaid). Mo mention of mail-order business please Directory toil and payment must reaefi us 60 days «n advance ol put- 
feaon For exsriDia. ahtasa-g lor toe Aprs -?2 ssl£ must be n ox bands by February IS. Man to 73 Amateur Today. 70 
Rto. 202 N, Psscorausri. MH 03455. 


Jree 1-800-666-0908 

PRICING AND ORDERS ONLY 


KENWOOD 



Fun KENWOOD line 

Radios & Accessories 


ALINCO 



UR599T^ 

Full line of Radios 
and Accessories 


I 


I STANDARD 1 


Full line of Radios 
and Accessories 


YAESU 



Call for All YAESU 
Radios & Accessories 


?COM 


Full ICOM line IC - 735 

Ftadios & Accessories 


AEA • ASTRON • COMET • CUSHCRAFT • DIAMOND • KANTRONICS • MFJ 
• SANGEAN • SONY SHORTWAVE • DRAKE • MANY MORE... 


NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE 
TECHNICAL, USED GEAR, INFO 203-666-6227 24HR FAX 203-667-3561 


LENTINI C0mUNICA TI0NS INC. 

21 GARFIELD STREET. NEWINGTON. CT06111 

Hours: M-F 10-6. _ __ _ C.O.D.s Same Day 

SAT. 10-4 Ejojj Sj OK Shipping 
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J*COM 

j*COM has introduced a 
line of transceiver control com¬ 
puter Interface cables de¬ 
signed to interface personal 
computers with all receivers 
and transceivers which have 
the ability to be controlled over 
a serial TTL link. The j«COM 
interface cable requires no ex¬ 
ternal power supply. The unit 
requires only 3.5 mA of total 
power for ICOM and Yaesu 
models, and 6 mA for Kenwood. Removing the external 
power supply and its associated cables significantly 
reduces the susceptibility of the interface to RF1 from the 
transmitter. Emitted RF noise is also reduced. The entire 
interface has been sandwiched into the shielded hood of 
a DB-25 connector compatible with the serial interface 


of most PC compatible com¬ 
puters. j-COM also supplies 
an optional DB-9 to DB-25 
adapter lor use with com¬ 
puters using the smaller size 
"AT connector. Because the 
interface is a direct replace¬ 
ment for the manufacturer’s 
own units, it is fully compati¬ 
ble with all rig control soft¬ 
ware. 

The four models of inter¬ 
face cable come completely 
assembled and ready to plug in. All four are priced at 
S54.95, plus $5 S & H. j-COM provides a 30-day money- 
back guarantee and a 90-day parts and labor warranty. 
Contact j-COM, Box 194, Ben Lomond CA 95005; (408) 
335-9120, Fax: (408) 335-9121 . Or circle Reader Service 
No. 205. 


A.S.A. 

A.S.A. has introduced 
a product ideal for new 
hams—an affordable 2 
meter colinear base sta¬ 
tion antenna with unbe¬ 
lievable gain. The model 
9209 is made up of four 
parts and takes approxi¬ 
mately 10 minutes to as¬ 
semble. The master part 
is a six-foot vertical fiber- 
glas hand-wound whip 
covered with heavy black 
heat-shrink with a 3/8-24 
thread ferrell (double 5/8 
wave over 1/4 wave). At 
the lop is a three-foot 
stainless steel whip that 
is inserted one inch into 
the top of the whip. At 
the bottom is a double 
U-bolt aircraft aluminum 
bracket that fits up to a 
1-1/2" mast with a 3/8- 
24/SO-239 brass connec¬ 
tor for your PL-259. The 
fourth part consists of 
three 45-degree aluminum 
radials, 2T long, attached underneath the bracket 
with screws. The total height alter assembly is 10-1/2 
feet. 

The model 9209 is priced at $32.43, and will be 
sent UPS within the continental U.SA for $4 S & H. 
For more information, contact ASA., RO. Box 3461, 
Myrtle Beach SC 29578; (800) 722-2681. Or circle 
Reader Service No. 204. 



PERIPHEX 


Periphex has announced its longer operating time, 
high capacity, lower cost batteries for the Alinco 
DJ-580 hand-held radio. The EBP-22S (12 volts, 800 
mAh) offers a 15% Increase in operating lime at 
high power, while the EBP-24S (7.2 volts, 1500 mAh 
offers a 200+% increase in operating time at low pow¬ 
er. Both batteries are 3" tall. They are completely 
compatible with the Alinco EDC-24 and EDC-34 
chargers. 

The EPB-22S is $65 and the EBP-24S Is $62. All 
battery packs include overcharge and over-tempera- 
lure protection, short circuit protection, and a one- 
year warranty. For more information, contact Periph¬ 
ex, Inc., 115-1B Hurley Road, Oxford CT06478; (203) 
264-3985, (800) 634-8132. Or circle Reader Service 
No. 206. 





ELECTRONIC DISTRIBUTORS 
325 MILL ST. NE VIENNA, VA 22180 
PH 703-938-8105 FX 703-938-6911 

Place yoor order today with yoor favorite dealer! 


ONE ANTENNA — ALL VHF AND UHF BANDS! 



CLP 5130-1 
LP YAGI BEAM 
50-1300 MHz 

CONTINUOUS COVERAGE 
One antenna does it all! 


The CLP 5130-1 covers 50. 146. 222.440. 902, 1296MHz Ham bands, 
VHF, UHF, 800MHz Public Service bands. Military, Aircraft bands, 
even complete Television and FM broadcast band coverage! 

* Outstanding performance with high forward gain, VSWR below 
2.0:1 over entire frequency range! 

* Compact and lightweight, all aluminum design, multi purpose 
horizontal or vertical mounting. 

* Extra strong, commercial grade construction withstands the worst 
weather for unsurpassed reliability. 

* Can pass as a conventional TV antenna! Perfect for apartment 
dwellers, those with limited space or antenna restrictions. 

* Attention Future Hams: High performance, continuous coverage 
scanner reception now, all band transmitting beam ant. when you 
get your ticket! 

* Also available: Create model CLP5130-2 LP Yagi Beam with 
continuous 105-1300MHz coverage in a smaller size. 

If you could only have one antenna for complete 
VHFfUHF cove rage y this would be it! 


Our New 

COMMUNICATIONS DECODER 
Is A MUST For All Serious FM’ers! 

Introductory 

priee: $199 


THE MODEL CD-I DECODES & DISPLAYS: 

• 104 DCS CODES (Digital) 

• 50 CTCSS TONES (Analog) 

• 16 DTMF DIGITS (Touchtone) 

The CD-I reveals everything you need to know to operate any 
open repeater or phone patch. Simply connect the CD-I to 
your base, scanner or mobile radio. 



When someone uses a system, the CD-I decodes and displays 
the CTCSS or DCS code and in addition any DTMF codes that 
were used to control the system. (Including phone patch 
access codes and the phone number dialed). DTMF 
sequences are stored and automatically replayed just in case 
you missed something important. Use the CD-I to learn police 
and fire codes too! 


Toll Free (800) 545-1349 

Phone (805) 642-7184 • FAX (805) 642-7271 



CSI is a registered trademark of Connect Systems Inc 

CIRCLE 12 ON READER SERVICE CARD 
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Never Say Die 

Continued from page 4 
the channel is occupied, just as a 
phone or CW op would, and then wait 
for a possible response, which would 
put the relay on hold, we might be able 
to avoid much ol the QRM which blind 
transmissions could incur. Indeed, if the 
relay station did get a response it 
should be programmed to keep track of 
the activity on the frequency and sense 
when it has ended so it can send an¬ 
other query, checking for any possible 
new interference. 

On 20m and higher bands It's nor¬ 
mal not to hear both ends of a contact, 
so an automatic relay station should be 
able to do more than merely check for 
any received signals. It should be intel¬ 
ligent enough, via its software, to avoid 
interfering when only one side of a con¬ 
tact can be heard. Perhaps we need to 
agree on some protocols to help simpli¬ 
fy this problem. 

At any rate, Cm glad cooler heads 
prevailed and that another escalating 
brouhaha may have been avoided. We 
need peace, not war within our hobby. 

ARRL Caves In 

The uproar over the ARRL’s pro¬ 
posed ban on automated packet on HF 
was so furious that the League was 
forced to back down. Indeed, it got so 
bad that disgusted packeteers were be¬ 
ginning to talk seriously about forming 


their own national society. Well, when 
an organization gets that far out of step 
with a large block of the membership, 
something has to give. And give it did. 

A hasty meeting of the ARRL digital 
committee, plus most of the board of di¬ 
rectors and the executive committee, 
was held during the ARRL National 
Convention in Los Angeles. Faced with 
insurrection, they had little choice but to 
reverse the board of director's July de¬ 
cision. The details of a new proposal 
which will allow automated packet still 
have to be agreed upon, but it looks as 
if the board capitulation may have de¬ 
fused a very nasty situation which 
could have seriously hurt League mem¬ 
bership. 

Indeed, packet operators aren’t 
soon going to forget what they interpret 
as an antagonism to packet on the part 
of the ARRL’s digital committee and the 
board. Hopefully the directors have 
teamed a lesson and will be twice cau¬ 
tious before again trying to stop packet 
pioneering and network development. 

With packet operation being virtually 
the only contribution amateur radio has 
made to communications technology in 
a generation, we need to give our pack¬ 
eteers every bit of help we can. We’d 
like to see HF packet develop depend¬ 
able 9600 baud systems. We’d like to 
see them design circuits which will give 
perfect copy through interference, stat¬ 
ic, fading and so on. None of this is go¬ 
ing to come easily. 


It is unfortunate that we seem to 
have so many extremists in our hobby. 
The cries that unattended HF packet 
stations will be jamming our HF bands 
with unintentionally triggered transmis¬ 
sions is as ridiculous as the predictions 
that the no-code license would turn our 
bands into CB-like disasters. We seem 
at times to have an inexhaustible sup¬ 
ply of reason-challenged loud mouths. 

Packeteers, stick to your guns and 
make those fogies on the ARRL board 
stop trying to be clogs in the wheels of 
progress. 

Making Money 

A 52-page catalog from Home Au¬ 
tomation Labs, 5500 Highlands Park¬ 
way. #450A, Smyrna GA 30082-5141. 
reminded me that 1‘ve had a few more 
surly letters from retired hams mewling 
about not having enough money. Get 
off your rocking chairs and get busy. I 
mentioned recently that $10 bills are 
just hanging out there, waiting to be 
plucked. Well, presuming you're not a 
total washout as a ham, you should 
have the technical expertise to help 
people set up security systems in their 
homes, offices, warehouses and so on. 
Plus you can help them automate their 
homes. 

A retired chap near my home put up 
some notices on the local supermarket 
bulletin boards announcing he was in 
business repairing VCRs, TVs and hi- 
fis. His come-on was a free estimate of 


the cost of repair. My wife immediately 
loaded up the car with a few VCRs and 
a CD player which had been waiting for 
me to have time to set up a workshop 
and then see about fixing ’em. I guess, 
after year or so of excuses, she figured 
there might be a better way. Well, this 
chap, within days of putting out his 
shingle, is up to here in stuff to fix. His 
estimate is free. His prices are fair. Plus 
he brings good old Yankee thrift to the 
table, getting needed parts from truly 
defunct VCRs. 

If you want to make money all you 
have to do is look around and see what 
people need done. It may be handy¬ 
man work around their homes, feeding 
their pets while they're on a trip, or you 
might, as my wife did, find such a need 
for baby-sitting that you organize a ba¬ 
by-sitting service, hiring dependable 
women and scheduling for them. 

Unless you’re a complete zero you 
must have developed some skills. So 
where can you market them? You can 
offer services to smaller companies as 
a consultant, thereby helping them 
avoid medical coverage, which often 
adds around 30% or so to the payroll. 
Very few companies don't need extra 
help, it’s just that it is so much trouble 
interviewing people and hiring them 
that they tend to avoid it. So talk to the 
boss and find out what problems he 
has. Then show him how you can help 
solve his problems for a fraction of 
what he's losing by letting things go. 
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Consider the rest, 



then buy the best! 
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New-No-Cod? 

^Tech. Package ll 


• Runs on IBM compatibles or Macintoshes 

• Programs arc available for Novice, 
Technician, No-Code Technician. General, 
Advanced and Extra Amateur class exams 
as well as Commercial Radiotelephone and 
Commercial Radar Endorsement. Each 
program sold separately. 

• Work with the entire question pools, or 
study questions automatically selected by 
the program from your weakest areas. 

• Questions current as of October 1992 

■ Includes full screen graphics, explanations 
on appropriate questions and, on the IBM 
version, a pop-up calculator. 

•Logs multiple study sessions and allows 
resuming at a later time. Returns to review 
missed questions if desired. 

■ Creates randomly generated sample tests 
on-line or printed with graphics on 
Epson/I BM or Macintosh printers. 

• Public Domain Morse code tutor is 
included on request at no extra charge. 
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Say, have you got a shirt? Well then 
you’re all set to launch a small ham 
business of some kind. The shirt is 
what you'll lose. Every now and then I 
hear someone sounding off about ham 
companies getting rich off us hams. 
When 1 hear that I know I’m faced with 
a blowhard fueled by massive igno¬ 
rance. If you want to sell to hams, fig¬ 
ure you’re doing it as a hobby and 
make sure you’ve got a steady outside 
job to cover your losses. 

I almost got into the ham business 
back in 1946. I'd designed a fantastic 
little 2 meter transmitter ... a pair of 
miniature tubes with a long lines tank 
circuit and grid modulation. It worked 
like a charm, even in the trunk of my 
car. Bill French W2NYC and I talked 
with Millen rep John de Blasi about 
their making it. Millen wasn't interested. 
I was just out of the Navy after WWII 
and was going back to college in a few 
weeks, so we decided it wasn’t a good 
time to start manufacturing rigs. In ret¬ 
rospect, perhaps we should have so we 
could have shared in the catastrophe 
that hrt the ham industry in 1964 when 
it was almost totally destroyed by the 
League. Even the mightiest fell ... in¬ 
cluding Millen, National, Hallicrafters, 
Hammarlund and so on. There were no 
survivors of any size. 

On the other hand, going back to 
college turned out to be a miserable 
waste of my time. Two years blown to 
hell, with nothing really to show for it, 


and very little of any value learned. I 
sure wish there had been someone 
around to put things into perspective for 
me. 

Well, back to making money. Most of 
the businessmen I talk with have plenty 
of jobs open, they just don’t know how 
to find the people they need. I had 
lunch with a chap who’s working on sol¬ 
id prototyping computers. If you’re not 
aware that there are now printers which 
will make solid objects you haven't 
been doing your homework. And if 
you’re not keeping up with what's going 
on in technology, how valuable are you 
as an employee? 

Desktop manufacturing is going to 
be a whale of a business in a tew 
years, so this is the time to work with a 
small firm experimenting with proto¬ 
types and come up to speed. In a year 
you should be able to name your price 
if you get busy and become an expert. 

This new field needs a publication to 
help it grow, but I’m too short of people 
right now to tackle it. 

So tell me again how you’re short of 
money. Tell me about being out of 
work. Tell me about not being able to 
afford that new rig. 

Starting Education From Scratch 

For starters we know our present 
educational system is failing us. Worse, 
we know that unless we make some 
major changes we’re going to be sen¬ 
tencing our children and grandchildren 


to a second-class quality of life. Either 
we turn out the educated and skilled 
workers needed to do high-tech manu¬ 
facturing or we’re going to continue to 
see our standard of living sliding. 

Having done a heilacious amount of 
research on the situation, my next pri¬ 
ority is to put everything I’ve learned to¬ 
gether into one big report. Then I have 
to see how I can get the changes start¬ 
ed. 

Since I’m solution-oriented, my re¬ 
port will tend to emphasize proposed 
changes rather than just citing what's 
gone wrong. Unless you’ve been living 
the life of a mushroom you’re well ac¬ 
quainted with how bad things are. And 
you probably have read, heard or seen 
on TV reports on how poorty we're edu¬ 
cating our children. 

My approach to the educational pro¬ 
cess is to break it down into child de¬ 
velopment periods. I'm arbitrarily divid¬ 
ing education into eight age groups. I 
think you'll see the sense of this as we 
progress. I think you’ll agree that we all 
lend to learn things differently at differ¬ 
ent ages. We can’t deal with a one- 
year-old kid the same as we do an ado¬ 
lescent. And ditto someone in their 
twenties vs. someone in their sixties. 

Age #1 

You’re probably expecting me to 
start with kindergarten. No way. By the 
time kids are five years old around 80% 
or so of their life’s patterns are already 


fairly firmfy set. Nope, we’ve got to start 
much earlier. Much, much earlier. Hold 
your chair and don’t laugh ... we're go¬ 
ing to start with conception. I think 
you’ll agree that I’ll make a very good 
case for this. So let's assign Age #1 to 
the nine months between conception 
and birth. As you'll see, this is a sur¬ 
prisingly active educational period of 
life. 

As you understand more about the 
importance of this time, you're going to 
understand why we need to radically 
change some motherhood behavior 
during this critical period of life. 

Now, before I can help you under¬ 
stand how education takes place during 
the prenatal months, I have to go back 
to some fundamentals of all life. I don’t 
want you to have to take my word for 
the Importance of the prenatal period, I 
want you to understand why this time is 
so critical. And from that understanding 
you’ll be able to figure out for yourself 
what changes mothers need to make. 

In my October editorial I explained 
how all living organisms obey the most 
fundamental of all laws .. . self-preser¬ 
vation. I explained that all life has a 
stimulus-response mechanism built in 
which is designed to warn of possible 
harm. Trees have this and respond to 
danger by generating chemicals to 
ward off invasions of insects or to fight 
off other plants. In humans pain is our 
warning medium. Pain tells us when 
Continued on page 82 
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DON'T READ THIS AD if you enjoy hard-to-use software. 


EasyLog Plus, the advanced logging program, features: 
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mum. Voltage higher than this may 
cause the insulator surrounding the 
gate to be pierced, destroying the 
MOSFET. This is known as the break¬ 
down voltage. 

A voltage pump can be as simple as 
an oscillator and a voltage multiplier 
circuit. There are several different 
types of MOSFET gate drivers avail¬ 
able. These are little more than a volt¬ 
age pump and associated control cir¬ 
cuitry. all contained in a single 8-pin 
DIP 1C. Right now, these ICs are some¬ 
what expensive and hard to obtain. 
Figure 2 shows a simple voltage pump. 
Notice that it consists of a single 
CMOS 1C and some diodes. Two 
stages of the 1C are configured as an 
oscillator. With the values shown, the 
oscillator runs at about 300 kHz. When 
the control line is pulled low, the output 
of the oscillator is coupled to the two 
0.01 capacitors and then into the volt¬ 
age multiplier. The output is about +22 
volts. This voltage pump works up to 
several kHz. It's a bit slow to turn off 
and therefore may add some distortion 
to the output if you try to switch it off 
and on at a rate of over 20 kHz. 

A zener diode on the output of the 
voltage pump will protect the MOS¬ 
FETs gate from over-voltage. This is 
but one version of a voltage pump. I've 
used just about every configuration 
with just about every 1C known and 
have always come up with something 
that works. A 555 timer in a stable 
mode makes a great voltage pump. 

You can parallel-power MOSFETs 
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Value + Quality 
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Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
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plugging the composite video and audio into the front 
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Port 1 

Port 2 

Port 3 

Port 4 

Port 5 

Port 6 

Port 7 

Kcpcultr 

Duplex 
Link 1 

Duplex 
Link 2 

Duplex 
Link 3 

Remote 
Ruse t 

Remote 
Rose 2 

Remote 
Buse 3 

T1 

__LL 

TX 

11 

I 

rr~ 

.r 

RBC-700 Repeater Controller 

iXIodrl m xko-*) 

_ T 

I 

_I 


fj 


T 

AotopilcL 

Voter Tckroclry 

ASC II Interface 

Front Pa*H 
DTMF Pad 


The RBC-700 Repeater Controller is designed to support Repeater systems that require 
multiple radios connected together at a site. The RBC-700 utilizes a true 7x7 audio matrix 
switch which allows several conversations between ports at the same lime. In the illustration 
above the 733 model is supporting a Repeater, 3 Duplexed Links to different sites, and 3 
Remote Bases. Using simple commands, a user could lie the Repeater and a Remote Base to 
one Link, while the other Links are communicating through your site, holding separate 
conversations. Or. connect alt of the pons together - like a big party line !! 

Several models are available and are software configurable to support up to 3 Repeaters, 5 
Duplexed Links, and 4 Remote Bases. A group orclub can start with the basics and expand their 
com; oiler anytime by simply adding boards and software. Free software upgrades for one year 
after delivery. Finally, a controller for the Linked system operator! 
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MOSFETs 

For the last year or so I have been 
playing with a remarkable solid-state 
device: the power MOSFET (MOSFET 
is short for Metal Oxide Semiconductor 
Field Effect Transistor). The power 
MOSFET was introduced by Siliconix, 
Inc., in 1976. I find what these devices 
are capable of doing absolutely amaz¬ 
ing. More and more of them are finding 
their way into my QRP projects. 

Figure 1 shows a schematic drawing 
for a power MOSFET. The three main 
leads to the power MOSFET are: gate, 
drain and source. Most power MOS¬ 
FETs are “N” type devices, but there 
are several different types being made 
as “P“ type devices. Notice the diode 
connected between the source and the 
drain leads. This diode Is part of the In¬ 
ternal workings of the power MOSFET. 
The internal diode has the same cur¬ 
rent ratings as the MOSFET. 

There are many, many specifica¬ 
tions for the power MOSFET, but we 
need concern ourselves with only four. 
First, there is the continuous current for 
the drain, commonly called 1(D). The 
drain current is for a specific junction 
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Low Power Operation 

temperature and at a specific gate volt¬ 
age. 

The second specification is the gate 
on resistance, known as RDS(on). This 
is the resistance the FET shows when 
it is turned fully on. This resistance is 
measured between the source and the 
drain. 

Third is the voltage of the MOSFET. 
As a rule, as you lower the RDS(on) 
the voltage rating of the MOSFET is al¬ 
so lowered. In other words, a power 
MOSFET with an RDS(on) of 0.028 
ohms may be rated at a voltage of 50 
volts. On the other hand, a power 
MOSFET with an RDS(on) of 0.018 
ohms may have a voltage rating of only 
30 volts. They make power MOSFETS 
to handle up to several hundred volts. 
However, as the voltage increases, so 
does the RDS(on) resistance. With the 
higher voltage, you can have an 
RDS(on) of several ohms. 

The RDS(on) resistance Is also de¬ 
pendent on the temperature of the 
MOSFET junction. Most power MOS¬ 
FETS have a positive temperature 
cure. As the power MOSFET heats up. 
the RDS(on) resistance increases. This 
increases the voltage drop across the 
device and causes even more heat to 
be built up. 

The fourth specification is input ca¬ 


pacitance. The capacitance varies with 
the die size of the power MOSFET, but 
it generally ranges from 30 pF to 3,000 
pF. This capacitance must be taken in¬ 
to account when designing amplifiers. 
The extra capacitance will hold the 
gate on a bit longer while doing high 
speed switching. A special driver circuit 
must be used to ensure proper gate 
turn-off times. 

Using MOSFETs 

The power MOSFET makes a per¬ 
fect high-side switch. Unlike the bipolar 
transistor with its 0.7-volt drop, a single 
high-side MOSFET switch can have a 
resistance of less than 0.010 ohms! 
You can easily run 30 amps of current 
through a high-side power MOSFET 
switch and dissipate only 9 watts. If 
you run high current like that through a 
transistor, you’ll have a real heat prob¬ 
lem on your hands. By adding more 
power MOSFETs in parallel, you can 
drop the RDS(on) resistance to ex¬ 
tremely low values. I've run 30 amps 
through several power MOSFETs and 
have a calculated loss of only 2 watts! 

To use a power MOSFET as a high- 
side switch, you will need to build a 
voltage pump or some other type of 
gate driver. A voltage higher than the 
voltage being switched is needed to 
turn the MOSFET on for high-side 
switching. In a typical 12-volt system, a 
gate voltage of +20 volts will be re¬ 
quired. Most MOSFETs have a limit as 
to the maximum voltage applied to the 
gate. This Is normally +20 volts maxi¬ 
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Figure 1. Schematic drawing for a power MOSFET. 


without too much trouble. You don’t 
need to worry about picking out a 
“matched pair as you do with transis¬ 
tors. 

In theory, a perfect switch would 
have zero resistance when on and infi¬ 
nite resistance when off. A power 
MOSFET comes very close to a perfect 
switch. And indeed, a power MOSFET 
makes a very good switch. Power 
MOSFETs are used in a variety of 
switching applications, mainly in 
switching power supplies. The new 
compact fluorescent lights use high 
voltage power MOSFETs instead of a 
magnetic core ballast. 

A power MOSFET is a voltage-con¬ 
trolled device unlike the transistor, 
which is a current-controlled device. 
The drive requirement for a power 
MOSFET is easy to obtain. For simple 
switching circuits, a gate voltage of +10 
volts will turn the MOSFET fully on. 
One of the best traits of the power 
MOSFET is the ability to be rapidly 
switched on and off. This makes the 
power MOSFET a very good candidate 
for RF switching and amplification. A 
power MOSFET amplifier can be oper¬ 
ated in Class A, AB, B or C. The power 
MOSFET is particularly immune to high 
SWR damage. 

If all of this is true, then why have 
we seen so little about the power MOS¬ 
FET? Well, price is one thing that has 
kept them from use. However, the price 
of single-lot power MOSFETs has fall¬ 
en to the point where you can now buy 
them for under two dollars. For MOS¬ 
FETs with a really low RDS(on), the 
price is still a favorable $4-$5 each. 

For use in RF applications, most 
power MOSFETS like to see a source 
voltage of +28 volts. While it takes no 
more effort to build a 28-volt supply 
than to build a 12-volt one, a 28-volt 
transceiver is much harder to operate 
in the field on batteries. When used 
with a commercial power line, that re¬ 
striction does not apply. In fact, many 
of the newer transceivers today use 
high voltage (+28 volts) power MOS¬ 
FETs in the power amplifier stages. 
The higher supply voltage gives them a 
better efficiency and a cleaner output 
than a bipolar transistor. Japan Radio 
has recently placed on the market a 1 
kW solid-state amplifier using high volt¬ 
age power MOSFETs running with a 
+60-volt supply. The higher voltage 


also allows the Hr6H 

designer to use a 

smaller power sup- _ 

ply. It's much easier 
to generate +60 

volts at 50 amps than +12 volts at 
250 amps. 

Because the power MOSFET is a 
high impedance device, it can become 
unstable when used in certain designs, 
and God knows, I've fried many a pow¬ 
er MOSFET in my workshop. I’ve 
blown the tops right off the case, leav¬ 
ing only the leads left soldered to the 
PC board. 

They will oscillate on their own for 
no apparent reason. Even when used 
as a switch, the wiring to and from the 
power MOSFET as well as the layout 
of the PC board must be taken into ac¬ 
count. One designer I know who is 
working on a high power (2 kW) sine 
wave inverter told me to add ferrite 
beads to the gates of each power 
MOSFET to keep them tame. Lay out 
your circuit for a power MOSFET just 
as you would any RF device, even if 
you’re not using the MOSFET in an RF 
application. This includes good ground¬ 
ing and plenty of bypassing, especially 
on the gate lead. All leads must be as 
short as possible. No clip leads are to 
be used here. 

What’s Available? 

Here are some typical power MOS¬ 
FETs you can buy. The IRF511 is avail¬ 
able from Radio Shack. It goes for 
about S2 and has an RDS(on) of 0.5 
ohms at 4 amps of drain current. It’s 
not a real “hot” MOSFET as they go, 
but you’ll find it hanging on the pegs at 
the local "shack.” Fora much better de¬ 
vice, use an IRF531. This MOSFET is 
about 10 times better than the 511 and 
has an RDS(on) of about 0.05 ohms at 
a drain current of 15 amps. Both the 
511 and the 532 come in a standard 
TO-220 case style. 

For even more current and a lower 
RDS(on), try the IRFZ30 and the 
IRFZ42. These MOSFETS have a 
drain current of over 50 amps! The 
RDS(on) is a scant 0.028 ohms. Al¬ 
though much harder to find, the Sill- 
conix SMP60N06 has a drain current of 
50 amps and a RDS(on) of only 0.018 
ohms. Slllconix also makes a 30-volt 
MOSFET with an RDS(on) of 0.010 
ohms. That’s 10 milliohms of resis- 
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Figure 2. Simple voltage pump for a high side FET gate driver : 


tancel Again, these devices come In 
the standard TO-220 case. You can 
find these MOSFETs listed in both the 
Digi-Key catalog and the Mouser Elec¬ 
tronics catalog. Neither company car¬ 
ries the Siliconix devices. 

Because the TO-220 case is electri¬ 
cally hot, when mounting the MOSFET 
to a heat sink you must insulate the de¬ 
vice from the heat sink. You can use 
any of the TO-220 mounting kits on the 
market. Radio Shack sells one for un¬ 
der a buck. 

I have found that even though the 


device may be rated at 50 amps of 
drain current, getting that much current 
in and out can be a real engineering 
task. It’s better to use two or more 
MOSFETs in parallel to split up the cur¬ 
rent instead of using one MOSFET. 

Next month I’ll have some circuits 
using power MOSFETs. Also, in the 
coming months I'll show you how to 
build a solar charge controller using 
pulse width modulation by way of pow¬ 
er MOSFETs. Stay tuned—there’s a lot 
of good stuff coming up here in the 
“QRP" column. §Q 


ANY RIG—ANY ANTENNA 
AUTOMATICALLY 


Let's get frank about HF antennas. Most hams try to put 
resonant antennas up for every band. For those with the 
room, great! But for the rest of us, limited to perhaps a 
single long wire or some other compromise antenna, the 
5GC SMARTUNER is the ideal solution. Its onboard com* 
puter selects exactly the light inductance and capacitance 
ih^lphe; ; cbkliina|jibns- | 
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The Last Micro 

Hi, folks- I think we’re finally ready 
to wrap up our Micro Power minis¬ 
eries. We've covered what micros are, 
how they work and what can go 
wrong. Let’s look at some of the other 
circuits sometimes used with micro¬ 
processors and microcontrollers, and 
at the problems they can cause. 

Reach Out and Scan Someone 

Some rigs just have too many but¬ 
tons and switches for one chip to read 
them all! This can be true even when 
the switches are multiplexed. In such 
big radios, Input/output (I/O) expander 
chips are used. These are nothing 
more than data selectors or multiplex¬ 
ers. In this case, though, the term 
“multiplex’' has a slightly different 
meaning than it does when applied to 
switches. What these chips do is place 
the binary value of some of their Input 
pins onto their output pins, with the 
computer selecting which input pins 
are to be examined. For instance, 
there may be 16 input pins and four 
output pins, By sending a code to the 
multiplexer chip, the computer can 
check all the Input pins in groups of 
four. 

Another technique sometimes used 
is data encoding. Here, the 16 input 
pins are simply converted into a four- 
bit word. (Remember, four bits can 
specify 16 different states.) The com¬ 
puter simply decodes the four bits to 
determine which button was pressed. 
The disadvantage of this system is 
that it can only tell if any one button 


has been pressed. Multiple presses 
will cause an erroneous code. That Is, 
unless the buttons are scanned first, 
as I described a couple of columns 
back. 

No Response 

If the radio won't respond to a 
button press, there are some clues to 
look for before you dig in with the 
scope. First, is it just one button that 
won’t work? If all the others work. I'd 
suspect the switch itself. Check the 
voltage on both sides of It. If you see 
a pulse, then you know It's a multi¬ 
plexed (scanned) switch. The pulse 
should appear constant on one side 
of the switch and come and go on 
the other side when you press the but¬ 


other side, the switch is not making 
contact. In particular, that can happen 
with flat membrane switches, particu¬ 
larly if they’ve been exposed to bad 
environmental conditions such as 
liquids or prolonged cigarette smoke. 
If the switch is bad, you may be able 
to peel it apart and clean it if you’re 
careful. 

If you get DC on one side of the 
switch and nothing on the other side, 
try scoping the DC side while you 
press the button. If it goes to zero, the 
switch is working. If it doesn't, check 
the other side. If it rises, again, the 
switch is working. If there’s no change, 
the switch is not working. 


Getting Lost 

If the switch is working, the signal 
must be getting lost somewhere on its 
journey to the micro. Unfortunately, 
that journey may be quite convoluted! 
If the I/O system is scanned, chip by 
chip, by the micro, the button press 
may be turned into no more than a tiny 
blip before entering the bitstream. It 
can be mighty hard to separate the 
blip you want from all the other blips 
because everything is traveling on a 
common buss, just like in any comput¬ 
er system. Really, It can be next to Im¬ 
possible without a logic analyzer, or at 
least a dual-trace scope and a lot of 
luck. 

A bad I/O chip is much more likely 
than a bad micro. Try this: Trace the 
switch back to the I/O chip. Now find 
the "chip select” pin. There should be 
a pulse on It. Trigger your scope on 
that pulse and then check the output 
pins, one by one, while you press and 
let go of the button, tf you find an out¬ 
put pin with a pulse appearing or dis¬ 


appearing when you press the switch, 
the I/O chip is good. If you can’t find 
any change, the chip probably is bad. 
There’s no easy way to be absolutely 
sure, short of trying a new chip. Lucki¬ 
ly, many radios use standard I/O chips 
you can get from American compa¬ 
nies. Some, of course, don’t. 

By the way, if there is no pulse on 
the chip select pin, check the 
schematic to see if that pin is tied high 
or low. In some simple systems it can 
be, particularly if there’s only one I/O 
chip to begin with. Most likely, though, 
there are several chips being 
scanned. If the chip select pin is con¬ 
nected to the output of another chip, 


and there’s no pulse, suspect the oth¬ 
er chip, because it isn't driving the I/O 
chip. Of course, it may not be getting 
the signals it needs. Now you can see 
why It can be so maddeningly difficult 
to mess with any but the smallest digi¬ 
tal systems. You can spend an awful 
lot of time going down blind alleys and 
buying chips you don't need. 

Going Out 

The same t/O techniques are used 
for LED annunciators and some other 
output signals, including those which 
actually control various parts of the ra¬ 
dio. Remember, when you select the 
operating mode (AM, SSB, etc.), IF fil¬ 
ter, etc., you are really telling the micro 
to select them. It interprets your re¬ 
quest and sends all kinds of signals to 
various circuits In the rig. For Instance, 
when you change bands, not only 
does the frequency synthesizer get 
set. but the various bandpass filter re¬ 
lays get set, loo. Ever notice that tun¬ 
ing through certain frequencies caus¬ 
es a mechanical click from the radio's 
interior? That's a bandpass filter relay 
being tripped. 

I/O failures can cause all kinds of 
strange symptoms. For instance, if 
transmit output power or receive sen¬ 
sitivity is way down only on a certain 
band, check that the bandpass filter 
relay is being set, and that the relay 
contacts are working. Also, many 
functions are switched with diodes, 
and a bad diode can make it look as if 
the I/O system isn't working properly. 

In general, I/O failures are more 
common on the output side than the 
input side because many outputs are 
driving things, such as LEDs, which 
require substantial current. Some ra¬ 
dios use buffer transistors to protect 
the chips, but many don’t, and those 
can stress the chips to the burnout 
point. 

Memories ... 

ROM and RAM can fail. When they 


ton. If you can’t find the pulse on the 


“Some rigs just have too many 
buttons and switches for one chip 
to read them all! ” 


Multiband AntennaPacks 


Emergency Packs contain ^ 

QRV All Band kink-proof ws-sealed 
multi-band Dipolc-V-Sloper antenna, 
70* coax fccdlinc, Quick Launch sys¬ 
tem, rotproof dacron support braid, 
40 p Tech Manual. Complete. Ready 
for Action. One person installs in 15 
minutes. lafopjetSi 

Fastest Antennas 
in the Hes/ 

Box 50062-S, Provo, UT 8-160? 
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1-800-826-7623 Z — 

B & B INC. ■ 
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Volume Two IBM CD-ROM 
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do, Ihe micro essentially has a case of 
Alzheimer's disease, and it acts ac¬ 
cordingly. It may do strange things, 
such as write garbage to the display or 
retuse to tune properly. Usually, 
though, it'll just crash altogether and 
become non-responsive. 

II the failed memory is inside the 
micro, the chip must be replaced. If 
the memory is external, you’re in bet¬ 
ter shape because memory chips usu¬ 
ally are a lot cheaper than micros. At 
least. RAMs are. ROMs are another 
story because they contain the manu¬ 
facturer's operating program. Although 
the chip may only be worth five bucks, 
you may pay S50 or more for a new 
one. You’re paying for the software, 
not the 1C! 

Memories can fail in three ways. 
First, the chip can die completely, with 
all of its outputs stuck either high or 
low. This is the most common type of 
failure, and the stuck outputs can pull 
down (or up) the entire buss, making it 
very hard to find the guilty chip without 
pulling them, one at a time. In the 
case of soldered-in chips (which most 
are), the likely damage to the PC 
board from removing all those chips is 
so severe that you would be foolish to 
try it. 

Another failure mode causes just 
one of the chip's output lines to get 
stuck. That will cause one of the 
buss’s lines to get stuck. If you see ac¬ 
tivity on all the buss's lines except 
one, suspect this kind of failure. Try 


disconnecting from the board the sus¬ 
pect pin of each chip, one by one. Be 
sure to reconnect them after each try 
so that only one is disconnected at a 
time. Of course, the computer won't 
work properly in that state, but il the 
stuck buss line starts showing pulses 
again, you’ve found the bad chip. 

The weirdest failure mode occurs 
when only one memory cell goes bad. 
In that state, everything continues to 
work, but it just doesn't work. Data 
gets scrambled and the computer mal¬ 


of cooling spray will really help here. 
By the way, there now are ozone- 
friendly cooling sprays available. I 
have a can, and it is odd stuff. It works 
pretty well, but it is very heavy and it 
literally “falls" out of the canl It looks 
quite strange when you spray it. Also, 
it tends to ruin plastic, so keep it away 
from the outside of the radio. 

If you have a thermal problem, 
spraying the chip will not directly re¬ 
turn the computer to operation the way 
it would in an analog system. By the 


“Remember, most thermal problems 
are caused by bad connections, 
not bad chips. ” 


functions. The problem may be as 
subtle as a wrong display digit or indi¬ 
cator light, or it may shut the computer 
down altogether! Trust me, you won’t 
find this problem. If you suspect it, go 
find the shipping box. Luckily, this kind 
of failure is pretty rare. I’ve seen only 
two memory chips do it 

All Het Up 

These failure modes can be ther¬ 
mal, too. Generally, a chip with all 
lines stuck is dead and will not be 
thermal. But a single line can be work¬ 
ing when the chip is cool and then quit 
when things warm up. A single bad 
memory cell can do the same. A can 


time you spray the part, the comput¬ 
er’s program is off in never-never land. 
The cure is to spray the chip and then 
turn the radio off and back on. If 
there’s a reset button, that should do 
it, too. Remember, most thermal prob¬ 
lems are caused by bad connections, 
not bad chips. Even if spraying a chip 
fixes the problem, check the connec¬ 
tions to the board before replacing the 
part. Even if they look OK, try resol¬ 
dering them. You never know, you just 
might save the cost of a new 1C! 

Now, let’s look at a letter; 

Dear Kaboom, 

My TS-940 has an odd problem . It 


works fine for a while , then it goes 
nuts! The display gets weird and 
the ng won't work. If I turn it off and 
on again, it works for a while, then it 
does the same thing. Clearing all the 
memories has the same effect. Any 
ideas? 

Signed, 

Scrambled 

Dear Scrambled, 

This is very appropriate to our cur¬ 
rent topic. Your rig's computer is get¬ 
ting trashed. This one’s easy, though. 
If you remove the unit holding the 
speaker, you’ll see a sealed metal 
box. Unscrew the cover and you’ll see 
the “Digital-A” board. On it, there’s one 
socketed 1C, and that’s the ROM 
which contains the rig’s operating pro¬ 
gram. Early ’940s often had this prob¬ 
lem, and the solution is to pull the 1C 
and put it back in, being sure to press 
it in afl the way. (Be careful not to re¬ 
verse the chip, of course!) Apparently, 
the heating and cooling cycle makes 
the chip work its way out of the socket 
over a long period of time. (My old Ap¬ 
ple H+ had the same problem!) Later 
’940s had a wire soldered to the 
ground pin of the 1C, and even later 
ones had no socket at all. I suspect 
yours is an older one, though, or this 
wouldn’t be happening. 

Well, I think that about covers the 
micros so, next month, we’ll get into 
something new. See you then. 73 de 
KB1UM. Q 
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space based Amateur Radio are available to you by becoming an AMSAT 
member. Our volunteers design, build and launch state-of-the-art satelites for use 
by Radio Amateurs the world over. We provide educational programs that teach 
our young people about space and Amateur Radio. Most of all, we provide our 
members with an impressive array of member benefits including: 

* Operating aides such as discounted tracking software and land line BBS. 

* An extensive network of volunteers to provide you local technical assistance. 

* The AMSAT Journal, your bi-monthly periodical devoted to the 
Amateur Space program. 

It’s Fun! It’s Easy! It’s Exciting! 

JOIN TODAY . For more information., call ur write for your free 
information packet. Or send your dues now, check or charge: $30 U.S., 
$36 Canada / Mexico, $46 all else. ($15 towards the AMSAT journal.) 


AMSAT, P. O. Box 27, Washington, D.C. 20044 

(301) 589-6062; Fax: (301) 608-3410 


CIRCLE 110 ON READER SERVICE CARD 


73 Amateur Radio Today* January, 1993 71 






Number 20 on your Feedback card 

PACKET: & COMPUTERS 


Jeffrey Sloman N1EWO 
75 Herriott Street 
Franklin IN 46131 

Simulated Circuits—DSP 
High Tech in Your Shack 

As most of you already know, one 
of the major components of a TNC 
or multimode controller is a modem. 
“Modem" is a compound of the be¬ 
ginnings of the words MODulate and 
DEModulate. It is the modem’s job to 
turn digital signals—which consist of 
simple "on" or “off* information, un¬ 
suitable for transmission on an audio 
channel—into analog signals which 
are suited to audio transmission. 
Normally, the modem does its job 
with the help of analog filters. These 
are tuned circuits that react to the 
presence of the tones used by some 
particular communications standard. 
For example, packet radio running at 
300 baud on HF uses tones at 2110 
Hz and 2310 Hz to transmit data. 
So, to receive 300 baud HF packet, 
a modem needs filters at these fre¬ 
quencies. Keep in mind that this is 
meant to be a simple example to get 
the point across: As the data rate in¬ 
creases. the complexity of the mod¬ 
ulation scheme follows, using other 
aspects of the signal, like its phase. 
The example given is called “FSK” 
for Frequency Shift Keying. 

The idea is this: Until recently, if 
you wanted to receive a particular 
mode, you needed a modem specif¬ 
ic to that mode, made of analog 
parts and somehow connected to 
your controller. While you still need a 
modem designed for each mode’s 
unique properties, it no longer needs 
to be made of capacitors and resis¬ 
tors. How is this possible? Thanks to 
a technology—not new, though only 
recently affordable—called DSP 
(Digital Signal Processing). DSP is 
an application of computer technolo¬ 
gy that lets a hardware engineer de¬ 
sign and implement an analog circuit 
in software. That circuit is a simula¬ 
tion of the discrete (individual analog 
component) version that functions 
precisely as if it were a normal ana¬ 
log circuit. This approach brings a 
number of advantages, with two be¬ 
ing of particular interest to the ham. 

Performance 

Within their operational limits, dig¬ 
ital filters can provide much better 
performance than analog versions. 
One of the reasons is the ability to 
precisely tune the behavior of the 
particular filter, even to the point of 
having it change characteristics to 
best suit the current situation. Digital 
filters can be created with character¬ 
istics unavailable In analog de¬ 
signs—such as the brick wall filter 
you will find in your CD player. This 


filter is designed to completely elimi¬ 
nate any output above 20 kHz, and 
the digital version can have a very 
steep cutoff not possible In an ana¬ 
log implementation. 

Flexibility 

This is the part that will be near 
and dear to the hearts of those of 
you who have gone from RTTY to 
AMTOR to 1200 baud packet to 
2400 baud packet—you gel the 
idea—buying a new box for each 
mode. A DSP-based multimode con¬ 
troller just doesn’t become obso¬ 
lete—at least not for a long time. 
Why? Because the modems—those 
pesky parts that are different for 
each mode—aren't real, they’re sim¬ 
ulated by the DSP chip. This means 


that a DSP-based unit only needs 
new software to operate in the latest 
and greatest mode. Finally, you can 
buy one box and stop. 

Of course, modems are not the 
only use for filters in the hamshack. 
AF (Audio Frequency) and RF (Ra¬ 
dio Frequency) filters that tailor the 
signal heard from an HF receiver are 
also vital to good operations, partic¬ 
ularly on crowded bands populated 
with rogue broadcast stations—like 
40 meters—or stations whose entire 
ham radio interest (it seems) is tun¬ 
ing up on top of other QSOs—com¬ 
monplace on 20 meters. Traditional 
analog filters can help with these 
problems, but the limitations real 
world filter circuits place on them 
makes them far from ideal. For ex¬ 
ample, a good analog notch filter 
can eliminate much of a single inter¬ 
fering carrier—like the heterodyne 
from a broadcast transmitter, or a 
station tuning up—but they are diffi¬ 
cult to tune and can only deal with a 
single interfering signal at a time. 
Enter DSP, perfectly suited to this 
problem. With a relatively simple 
DSP filter it is possible to adaptively 
(that is. on-the-fly) notch out interfer¬ 
ing signals—automatically! 

This is possible because of the 
highly correlated nature of a hetero¬ 
dyne type interfering signal. In other 
words, the signal is constant and 
regular—completely unlike the hu¬ 
man speech that is carried by the 
desired signal. A DSP-based notch 
filter can automatically identify and 


eliminate multiple interfering carriers 
with very narrow notch filters, built 
on-the-fly by the filter box itself—no 
tuning or adjustment. Imagine being 
able to have SSB QSOs on 40 me¬ 
ters again, at night! If this sounds 
like magic, well it is a sort of comput¬ 
er technology magic, but it works. 
This problem is ideal for DSP be¬ 
cause of the nature of the interfering 
signal—steady and constant. What 
about problems with interfering Im¬ 
pulse (ignition), or white noise, that 
don’t share this convenient obvious¬ 
ness? 

DSP can help here, too. The 
technique is just the inverse. Get 
this: The DSP filter listens to the sig¬ 
nal, identifies the human speech by 
its characteristic properties (speech 
is not highly correlated like a carrier, 
but it does have specific qualities 
that separate it from noise and other 
signals), and builds a bandpass fil¬ 
ter—again on-the-fly—that fits the 
speech. The effect is to filter out the 
surrounding signals that are interfer¬ 


ing. The results of this process are 
not quite as miraculous as the notch 
filter but it works, dropping the noise 
by as much as 20 dB. There are 
some limitations to this technique, 
and it won’t take a signal from the 
mud and make it louder than the 
S9+20 noise from the dirty power 
line insulator down the block. On the 
other hand. It certainly will reduce 
the user fatigue caused by listening 
to the noise surrounding the signal 
you want, and make QSOs on the 
HF bands less headache-producing. 

What You Can Buy 

Thanks to the general availability 
of low cost DSP chips, several man¬ 
ufacturers now offer DSP-based 
ham radio gear. These products fall 
into the two categories discussed 
above—multimode controllers and 
adaptive filters. Here’s a list (fairly 
complete, but certainly missing a 
few) of what you can order today to 
get on the DSP bandwagon, and 
maybe reduce some of those het¬ 
erodyne headaches. 

Multi-Mode Controllers 

DSP-1232 and DSP-2232 

AEA (206) 774-5554 

List Price: 

DSP-1232 $789 

DSP-2232 $999 

The DSP-x232 series of data con¬ 
trollers from AEA are available now 
through dealers. The difference be¬ 
tween the two units is in the number 


“Within their operational limits, 
digital filters can provide much 
better performance than 
analog versions.” 
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of radio ports—one for the 1232 and 
two for the 2232. The DSP-X232 is 
based on the Motorola DSP56001 
DSP chip, paired with a Zilog Z- 
180—which does the general pur¬ 
pose computing. The currently-ship¬ 
ping version of the DSP-x232 offers 
10 modem programs for the 
DSP56001 stored in ROM: 

300 baud HF packet 

1200 baud VHF packet 

2400 bps packet 

1200 bps BPSK packet (satellite) 

HF RTTY 

Morse 

Facsimile 

FM SSTV 

9600 bps (K9NG compatible) 
1200/4800 bps ASCII (Satellite) 
and dual port operation (DSP- 
2232) for 300/1200 or 1200/1200 
baud packet, and RTTY-AM- 
TOR/1200 baud packet combina¬ 
tions. There is 32K of DSP RAM 
which can be used to download ad¬ 
ditional modems into the unit. These 
future modems will be delivered by 
AEA on diskette, or be made avail¬ 
able for downloading from a BBS. 

DSP-12 

L.L Grace Communications 

Products 

41 Acadia Dr. 

Voorhees NJ 08043 
(609) 751-1018 
List Price: $695 
RAM Expansion: $99 
A-to-D, D-to-A option: $49 

The DSP-12 from L.L. Grace is 
ideal for the experimenter. Along 
with its DSP56001 DSP chip, it 
sports a V40 (PC-compatible) pro¬ 
cessor on board. This means that 
programs for the box can be written 
in readily available PC-based lan¬ 
guages with all of their associated 
development tools. With the 1 
megabyte RAM upgrade option, the 
DSP-12 could be made into a stand¬ 
alone packet station with a sophisti¬ 
cated terminal program built-in, or a 
special-purpose communications de¬ 
vice. Also available for the DSP-12 
is an eight-channel A-to-D and DAC 
option which allows for all sorts of 
possibilities—including telemetry, 
voice recording and playback, and 
any other analog application that the 
experimenter can think of. 

Out of the box, the DSP-12 works 
as a multimode controller, and pro¬ 
vides modems for a variety of 
modes, including advanced satellite 
operations, in addition to the stan¬ 
dard HF and VHF packet and RTTY 
modes. 

DSP-based Filters 

NF-6G DSP Notch Fitter 

JPS Communications 

P.O. Box 97757 

Raleigh NC 27624 

(800) 533-3819, (919) 790-1048 

List Price: $149.95 

The NF-60 from JSP is a DSP- 
based notch filter that automatically 


eliminates multiple Interfering carri¬ 
ers. The unit is connected between 
the speaker output of your rig and 
an external speaker (for which it has 
a built-in amplifier). It has only two 
controls: a power switch and a notch 
switch. When turned on, the unit au¬ 
tomatically detects and eliminates 
steady-state interfering signals. It is 
very fast at acquiring and eliminating 
these signals, and is rated at less 
than six milliseconds. 

The unit works very well, and is 
ideal for regular users of 40 meter 
SSB. 

NIR-10 Noise/Interference 
Reduction Filter 
JPS Communications 
(see above) 

List Price: $349.95 

The NIR-10, also from JPS. incor¬ 
porates the functionality of the NF- 
60 (above) and adds and adaptive 
speech filter. The unit works well 
and significantly reduces back¬ 
ground noise when the desired sig¬ 
nal is noticeably stronger than the 
interfering noise. It also incorporates 
a variable bandpass filter, which is 
user adjustable. 

DSP-100 

Kenwood U.S.A. Corporation 

PO. Box 22745 

2201 E. Dominguez St, 

Long Beach CA 90801 -5745 
List Price: $629.95 


The DSP-100 from Kenwood is 
an accessory item for their TS-850S, 
TS-690S, and TS-450S HF 
transceivers. The DSP-100 includes 
a speech processor based on DSP, 
and two DSP-based notch filters. 
These are selectable from front pan¬ 
el switches. 

DSP-59 DSP-based adaptive 
noise filter 

Timewave Technology, Inc. 

2401 Pilot Knob Rd. 

St. Paul MN 55120 
(612) 452-5939 
List Price: $299 
(introductory) 

The DSP-59 from Timewave is 
similar to the JSP NIR-10 described 
above. It provides adaptive speech 
filtering and sharp filters for CW, RT- 
TY, and SSB. It also incorporates 
automatic heterodyne elimination. 
The unit will ship sometime in early 
December 1992. 

As you can see from the list, if 
you are willing to spend a bit of mon¬ 
ey, you can get in on the DSP tech¬ 
nology revolution. For those of you 
who cannot spend the money today, 
hang on. Within a year or two many 
DSP products will turn up with much 
lower price tags. If you are a regular 
HF SSB user, though, DSP adaptive 
filters make so much sense it’s hard 
to turn them down. 


A Mini-Survey 

I'd like to get an idea of what you 
are doing out there. If you could take 
a moment to answer the following 
questions [respond by paper mail to 
the address above, or by e-mail to 
the address(es) below—preferred] it 
will help me to make this column 
more useful to you. 

1. What is your callsign? 

2. What is your license class? 

3. What computer(s) do you use 
in the shack? 

4. What operating system/envi¬ 
ronment version(s) do you use? 

5. Which digital modes are you 
equipped for? 

6. Which digital modes are you 
active in? 

7. Which of these columns 
(month, year) has been your favorite 
(if any)? 

8. What has been your biggest 
problem with computers in ham ra¬ 
dio? 

9. What would you like to see in 
this column? 

10. Any comments: 

You don't need to copy the ques¬ 
tions; just put the number before 
your answer. Answer all the ques¬ 
tions, or just the ones you want. 
Make the responses wordy or brief. I 
really want your feedback to make 
this column something you look for¬ 
ward to each month- Thanks so 
much for your participation. 


My Electronic Addresses: 

Packet: N1EWO@N0ARY 

(Note: I'd love to hear from you 
on packet—but not about the sur¬ 
vey! This survey is the business of 
this magazine, and we can’t do that 
on ham radio. However, a personal 
note or test message is just fine.) 

Internet: jsloman@mcimail.com 

(This is my preferred address.) 

MCI Mail: jsloman 

(This is the same as above, but 
direct.) 

CompuServe: 71221,1143 

(This is my least favorite place to 
get mail, but it is OK.) 

Even if you don’t answer any sur¬ 
vey questions, I am very interested 
in anything you have to say. I can’t 
answer every message—though e- 
mail has a much better chance. 
Many of you have written asking for 
help. You have not been forgotten—I 
am planning a “mail bag’ column for 
the near future where I can answer 
the many similar questions that 
come in. For those of you who have 
written saying that you enjoy the col¬ 
umn, thanks. For those of you who 
would like to see additions/changes, 
please write to me—it's the only way 
I have of knowing what you need 
and want. Til next month, 73 de 
N1EWO. S| 
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DSP-120 kits & systems start at $99 
" Easily the best DSP our dub has seen. 

We mixed a SSB. RTTY. CW. and some 
interference, to the ear it sounded tenible, 
the DSP-120 filters out everything but the 
desired mode (SSB. RTTY. or CW). In fact, 
we can quickly identity, filter, and listen to 
one of the RTTY (ones. Very impressive 1 " 

_ Terry G-jrries AB5K 
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SIGNAL CORPORA! ION 
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Factory Authorized Dealer & Service For 

KENWOOD 

YAESU 

ICOM 


Call Us For 

Great Prices & Great Service 

TOLL FREE ORDER LINE 1.800-344-3144 

Continental U S & Texas 

lCCMM.Su: MM SANASTOvjOTtlMk 

THEfls^M CENTER 


SALES AMATEUR RADIO siKVICf. 


5730 Mobix) San Antonio, TX 78338 (512)680-0110 

FAX (512) 647-8007 



GET THE PICTURE 
ATV / SSTV 


NTSC / PAL Interfaces for PC's 


* Use your PC and video camera for high quality images 

* CHROMA GoW Super VGA with 32 768 colors and 

NTSC / S-Video output for just S369 

* VIP 640 NTSC / PAL video digitizers with 640x480 
resolution and up to 16 million colors from $129 

* One year warranty - 30 day money back 

* As seen in August issue of 73 

Ventek Corporation 

(818) 991-3868 FAX (818) 991-4097 
31336 Via Colinas. Suite 102 
Westlake Village, CA 91362 
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The Down East Microwave 

DEM 432K Continued from page 36 

output peaking can be had by adding or re¬ 
moving a turn from L4 and L5. I found in sev¬ 
eral cases that coils on all boards required at 
least one-turn modifications either way, but all 
of these updates are now in the manual. 

By connecting your low-level (1 to 3 milli¬ 
watt) signal at 28 MHz to the T70, you should 
be able to measure 40 to 60 milliwatts of ener¬ 
gy at 432 MHz with your millivolt/wattmeter. 
Otherwise, just connect a dummy load or an¬ 
tenna and listen on a 432 MHz receiver for 
your signal! To verify that the receive convert¬ 
er is working, connect its output to your 28 
MHz receiver and use a weak-signal source at 
432 MHz. You can also use a handie-talkie 
several feet away to run this test. 

If all has gone smoothly, you've got the ba¬ 
sic building blocks of your linear transverter 
up and running. The next step is to build up 
the 432PAK amplifier kit. Although you won’t 
need to install the LO/T70/R70 boards in any 
kind of case yet, you should build the power 
amplifier right into its chassis before testing it. 
The PAC-TEC enclosure works perfectly, 
measuring 4-1/2" long x 2-1/2" wide and 1" 
deep. Make sure you don’t bend the leads 
more than you have to when soldering the 
power module to the board. 

My approach was to drill and secure the 
board to the box first, then install the power 
module (with a bit of silicon grease) to the box 
with the leads straddling the PC board. (See 
Photos A & B.) This works very well, offers ex¬ 
cellent heatsink capacity and is quite strong. I 
used 1000 pF feedthroughs to bring bias and 
operating voltage into the box, while the RF in 
and out connections are direct-wired with 
miniature coax. 

Once the PA kit is complete, you can test it 
by applying 13.8 volts to both pins and con¬ 
necting a wattmeter and dummy load to the 
output. Connect the T70 board's output to the 
432PAK input and apply drive from your 28 
MHz source. You should see anything from 12 
to 20 watts, depending on drive level. There 
are no adjustments to make after this. 


Packaging 

The three boards were designed by Rick 
Campbell KK7B to be stacked as close as 
1/4" from each other. This is a godsend as a 
space-saving technique, and you can fit all 
three into the larger PAC-TEC box (8-7/8" 
long x 5-7/8" wide x 2" deep) with a half-inch 
to spare. My suggestion is to mount the R70 
board on the bottom, followed by the T70 
board and then the local oscillator on top. 
Now you’ll want to think about some kind of 
T/R switching. Although Down East offers 
their SHF PINK pin-diode switch kit, I decided 
to use the extra LO pads and a small Radio 
Shack relay (275-249) to do the trick. Make 
sure you connect a spike protection diode 
backwards across the relay—anything will 
work; I used a 1N4004 as I had a junk box full 
of them. Photo B shows the detail of the pad 
up close, as well as a small preamplifier I 
added to. the box. The preamp comes from 
Steve Kostro N2CEI and uses an Avantek 
ATF20135 device to develop about 14 dB 
gain with a noise figure better than 0.5 dB. 
Photo C shows the finished unit with the cov¬ 
er off. I used chassis-mount SO-239 connec¬ 
tors for the 28 MHz IN/OUT ports, and BNC 
connectors for receive and transmit connec¬ 
tions at 432 MHz. They’re spaced to be con¬ 
nected to a Dow-Key DK77 relay, available 
with 12-volt coils for about $15 each at flea 
markets. You can select any spacing you 
want, and you can also use Tohutsu relays 
which are sold by Down East to provide a sin¬ 
gle T/R connection. Simply move the PA 
compartment down in the box and the relay 
will just fit on top. 

You'll also note the small LED, switch, and 
RCA connector. The switch is used to 
go from receive to transmit, and parallels 
a line to the 5-pin power connector. I can 
key the unit either from my TS430S, or manu¬ 
ally when using a 28MHz radio with no ex¬ 
ternal keying. The LED indicates the transmit 
mode is active, and 12 volts is sent to the 
RCA jack in transmit to control a small relay. 
You could also incorporate a simple RF- 
sniffing TR switch if preferred to hard-wire 
control. 


Performance 

I finished the entire kit and all chassis work 
you see here in two evenings, just in time for 
the 1992 ARRL UHF Contest. I used an out¬ 
board 100 watt solid-state amplifier and a sin¬ 
gle 21-element yagi to work about 25 stations 
from Richmond, Virginia, all the way up to 
New Hampshire. The DEM 432K provided 
adequate sensitivity, using a Kenwood TS- 
430S as the 10 meter exciter/receiver. Audio 
quality reports were excellent, and a small 
“FMing” problem was quickly fixed when I re¬ 
tweaked the crystal to a more stable position. 
Actual displayed frequency was within 1 kHz 
of my true location in the band when the crys¬ 
tal was set to peak output. 

The DEM 432K heard signals (on the aver¬ 
age) about 6 dB better than my Yaesu FT- 
79011 transceiver without an external preamp. 
Plus, I measured greater than 0.15 p.V sensi¬ 
tivity for 10 dB S/N on the bench, using an 
HP 608F signal generator. More importantly, 
the DEM 432K shows excellent linearity on 
the receive side, with a 1 dB compression 
point (without preamp) in excess of 0 dBm—a 
lot of signal! 

Conclusions 

The DEM 432K represents an excellent 
value for the money. The kit is fairly easy to 
build if you use care in soldering and keeping 
track of the chip components. It gives you a 
complete 70 cm station, using your HF radio 
as an exciter, and all you’ll need is an antenna 
and some coax to get up and running on SSB, 
CW, Packet, FM, and satellite operation. 

The complete kit of three PC boards and a 
crystal sells for $155, while the add-on PA kit 
without enclosure comes in at $75, with the 
enclosure S135. The 432 MHz preamp kit 
sells for $30 without an enclosure, and you 
won’t need the enclosure if it’s mounted as 
shown. Assembled units are also available. 

The PAC-TEC enclosures are available 
through a variety of distributors and retail 
for about $18 (#692-900) and $6 (#351-900). 
If you visit a few flea markets, you should be 
able to put a complete unit together for under 
$300. Q 
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OUTBACKER ANTENNA SALES 

TERLIN AERIALS 

330 Cedar Glen Circle 

Unit 2.3 Yampi Way 

Chattanooga, TN 37412 
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THE FAMED 2 METER 

a. s. a. 9209 

+9 db Co-Linear “MultiWave" Base 
Station Double 5/8 over 1/4 wave 
delivers up to +9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2". 2 Meter Base 
Station 10‘ length. 

$ 32.43 

+S4.00 S&H 

(SC RES. 5% SALES TAX) 
CHECK IN ADVANCE OR C.O.D. 
ALSO AVAILABLE IN 220 & 440 


^Service cs the Reason For Our Success * 

Tel- (603J293-78M P.0 Bo* 5461 

Wsun 1-600-722-2631 Myrtle Sea ch . SC 29578 




Model 9209 
+9db 
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INTERACTIVE 
REMOTE ALARM & 
CONTROL SYSTEM 


* Control anything from your handheld using DTMF 

' Command confirmations are transmitted to you in CW 

* Remote reading of system status and sensing lines 

' Alarm subsystem will page you using DTMF scheme 

* 3 Relay contacts and 3 remote sensing lines available 

* User Changabie passwords * Powered by 12V DC 

* User programmable automatic station ID >n CW 

* Connect easily to speakehmicrophone/PTT of radio 



Introductory Off Of 
Assembled & ter,It'd wiW 
Assembled & leslod tno < 

Manual i.rmlil liii.i'.-l- IM.II.,' 


Mai' Your Older -o 


J&W Technology 
38 Jade Street 
Scarborough.Ont. 
Canada MIT 2T8 


s 10 US FAXfVoice (4 16)298-4499 
Prices are w US Punds Please add S5 (or handling & shipping 
Oniario orders add PST Money orders or certified checks 
Persennal c necks .3 : !cw 3-*i weeks to clear No COD’S 
MASTER CARD Accepted _«-- -~=- 
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Number 21 on your Feedback card 

KTTY LOOP 


Marc I. Leavey, M.D.. WA3 A JR 
6 Jenny Lane 
Baltimore MD 21208 

Loose Ends 

I don’t know about you, but the 
morning after a party I always find 
myself shuffling through the house, 
trying to clean up and put away loose 
ends. As the new year opens. I feel 
much the same way about the column 
this month. 

To begin with, a correction. Some¬ 
how, the drawing for the VIC-20 I/O 
connector shown in the November is¬ 
sue of “RTTY Loop* got scrambled. 
The correct figure is shown here as 
Figure 1. It is important to note that, 
according to the information I was 
sent, there is no “G” or “I" terminal. 
This makes the pinouts different from 
the re-drawn illustration in Novem¬ 
ber’s magazine. 

Next, a “thank you” to the readers 
of this column for coming to the aid of 
Charlie Anderson KG5SX. in July I re¬ 
lated his tale of woe regarding a fried 
Hamsoft cartridge. In a letter just re¬ 
ceived, Charlie tells of several offers 
to extricate him from his situation, 
ranging from burning a new EPROM 
to helping with a whole new unit. 


Amateur Radio Teletype 

Charlie is now set for digital, and 
thanks the readers of 73 Magazine 
and “RTTY Loop” for the help. So do I! 

New Problems to Solve 

I received a letter from Ralph 
Brown of Bulfalo Grove, Illinois, look¬ 
ing for some guidance in setting up a 
RTTY receiving station. Not a ham 
(yet), Ralph has a Panasonic RF- 
2200 receiver, a HAL ST-5000 termi¬ 
nal unit, and a Model 28 KSR 
teleprinter, with gear sets for I00 f 75, 
and 60 wpm. In addition, he has an 
Autek QF-iA SSB/CW/AM filter 
which, I believe, is an audio band¬ 
pass filter. 


Well, Ralph, Figure 2 shows you 
the basic way to hook up your equip¬ 
ment. I have left the Autek filter out of 
the RTTY circuit, as the ST-5000 has 
internal filtering sufficient to deal with 
the audio output of the receiver. To 
follow the data path, start at the re¬ 
ceiver. Audio from the receiver is 
routed first to the ST-5000, then to 
the speaker. You can do this in paral¬ 
lel, and a switch to cut off the speak¬ 
er, so as not to annoy you with the 
“tweedle-dee,' is a fine idea. 

The loop supply goes, as you have 
indicated in your letter, to the loop in¬ 
put of the Model 28. If you have an 
oscilloscope, connect the horizontal 
and vertical Inputs to the SCOPE 
Mark and Space connectors, and the 
ground of both inputs to the SCOPE 
Gnd connector, to see the common 
RTTY tuning cross pattern. 

Now. with a mark signal tuned in, 
the machine should be quiet and just 


humming along. We can call this 
idling. With a space signal tuned in, 
the machine will be making all kinds 
of noise but printing nothing. This is 
running open. 

Find a signal which sounds like a 
RTTY signal. This is characterized by 
a rapid frequency shift between the 
mark and space frequencies. After 
you've heard a few of these you’ll get 
to recognize the sound; don't worry. 
Tune your receiver so that the signal 
strength is at a maximum on the S- 
meter, then adjust the beat frequency 
oscillator (BFO) so that the mark and 
space frequency pulses are detected 
by the demodulator. 

If all is well, and the signal is Bau¬ 
dot, you should be receiving at this 
point. You say, “If the signal Is Bau¬ 
dot? Say, what?" Well, here’s the rub: 
Most commercial news services to¬ 
day regard Baudot encoding as as 
outmoded as spark. Unfortunately, 



Figure I. Corrected diagram (see last month's column) showing the Commodore VIC-20 user HO port. 
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SPECIAL SPECIAL 

CALL 

For This Month's Special-Buy 
Some Quantities Are Limited 

FREE SHIPPING UPS SURFACE 

(on purchases of $50.00 or more except antennas) 


3900 S. Broadway, Suite 6 
Edmond, Oklahoma 73013 
Local & Info (405) 359-9554 
COD Fax ( 405 ) 359-9556 


CALL TOLL FREE 
1-800-70K-HAMS 


Hours of Operation 
M-F 10-6 
Sat 10-2 

1-800-765-4267 Showroom closed Mondays 


RACK AND CHASSIS BOXES 



MODEL 
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D 
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1RUS 
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T 
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1RU7 
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7 

01.50 
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IQ 

33.90 
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33.60 
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10 

35.70 
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525 

5 
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FEATURES: 


EASY TO PABFCCATE 
SHIPPED (aAT) 

ALL MAIN PANELS ARE 
RAT FTONT AND REAR | 
AFE CLEAR BRUSHED 
ANOOZED. TOP. 
BOTTOM AND THE 
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SECOSC DAY AS POX NEXT CAY NR *2200 
SE5COM INC. £100 WARO CRVE HcNCEF^SON. NV US-A. 
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Today s No-Tune 
Multiband Antenna 

N<> knobi to SwiiL 


No raising. 

4a 2a i7. 12 . ia tnt.c ,» so-tnnc 
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No pruning, 

TNT » No-Tune _ _ __ 

4 a 20 . ia Wort other bin.ii w/ inner. DX £Gun mr w/ frrjocccY. 
Ready vs l>** • SUni Proof No Imp* or Rciiston 

Ischsdei iiobtk'n 1 Wjc-SoScJ IcsahicJ to 3000 V 

baton 5 99 ft RGfcx ^ Low Noise RiicJ 500 Wins 

The modem coca-fed 
version of the classic 
off-censer fed windom. 

Technok 126 --S 6.95 ppd 

AntennasWest 

Box 500623, Provo, UT &J60T7 



T ML ttSZ 

ms w. 


long PiH 
*5 -57 
long PAH 


m 




AO* 


76 73 Amateur Radio Today * January, 1993 


CIRCLE 135 ON READER SERVICE CARD 

n^^NO TUNERS 
NORADIALS 
NO RESISTORS 
NO COMPROMISE 
'“FIVE EXCELLENT REVIEWS JUST 
DON’T HAPPEN BY CHANCE 
CALL US FOR A FREE CATALOG. 

1 ‘See review In Oct. 73, 19B4 ‘Sept. 73, 198S March 73, i960 | 

■3 CQ, Dec. 1988 Mar. W.R. 91 

BILAL COMPANY 

137 Manchester Drive 
Florissant, Colorado 80816 
(719)607-0650 


G°* 




How To Get Started 


In Packet Radio 


Enter the exciting 
world of packet ra¬ 
dio today with How 
To Get Started In 
Packet Radio. Dave 
Ingram, K4TWJ. 
wrote this begin¬ 
ner’s guide to 
packet radio in an 
easy-to-understand manner. It starts with 
a non-technical description of packet ra¬ 
dio. followed by chapters that include 
getting started, setting up your station, 
networks. BBSs, portable and high-fre¬ 
quency operation and even a Packet Ra¬ 
dio Equipment Survey. There’s also an 
appendix that includes circuits for inter¬ 
facing equipment. Join the most excit¬ 
ing and rapidly growing area of ham 
radio today! Order your copy of How To 
Get Started In Packet Radio book for 
only $9.95! (plus $2.00 S&H). 


NARA 


NATIONAL AM ATE U*? ?AD!0 ASSOCIATION 


CALL US 
TODAY!! 


P.O. Box 598, Remond, WA 98073 
Orders Only 1 -800-GOT-2-HAM 
Inquiries (206) 869-8052 
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Figure 2. Suggested hookup for a RTTY receive system using a HAL ST-5000 and a Panasonic RF-2200 
receiver (rear view connections shown). 


the Model 28 teleprinter, upon which 
your system is based, is essentially 
locked into Baudot. More modern 
codes and code systems—ASCII, 
Sitor, and others—are foreign 
tongues to your machine. Yes, you 
can arrange a translation scheme to 
use the Model 28. Years ago, before 
the advent of cheap ASCII printers, 
such schemes were common, with 
codons such as MX* used to repre¬ 
sent “ Whew! Can you imagine a 
program listing printed that way? No 
thanks! 

So, even if you can get this setup 
on the air, 1 am afraid you will be pret¬ 
ty much limited to ham transmissions 
and the rare commercial station still 
using five-level code. Several years 
ago we published a listing of commer¬ 
cial stations still on Baudot; I'm afraid 
it‘s hopelessly outdated now. I would 
be game to hear from any or all of 
you with information on recently 
heard Baudot stations. 

Speaking of different modes of 
communication, e-mail received via 
CompuServe from Michael J. Golbey, 
M.D., VE7BLD, of Kelowna, British 
Columbia, addresses his AEA-FAX 
demodulator. He is wondering it any¬ 
one has any experience using the 
hardware for decoding any other 
forms of digital communications? For 
example, it is easy to u see" CW in the 
monitor mode. It should be possible 
to write software to display CW, 
RTTY, etc. Any suggestions would be 
much appreciated. 


Well, Mike, you got me! Let’s 
wail and see what the folks out there 
say. 

Such a way to begin a new yearl 
Overall, I just can't wait to see 
what the mail brings this month. As 
always, feel free to drop me a note 
or e-mail at the above address, or 
on CompuServe (ppn 75036,2501), 


Delphi (username MarcWA3AJR), 
or America Online (screen name 
MarcWA3AJR). Of course, the disks 
remain available, both the "RTTY 
Loop” Software collection, and the 
archiving collection detailed last 
month. Just send disks, either 5 or 3+ 
inch, high or low density, a stamped 
disk mailer to return the disks to you, 


and $2 per disk to be filled. Each col¬ 
lection is over one megabyte in size, 
so be sure to include sufficient media 
for what you asked for, otherwise I 
will just pick and choose. Happy New 
Year everybody. May it be one of 
health, peace, and well being for 
each of us, our families, our nations, 
and the people of the world. §H 


Portable Power/Charger 
Only $ 79.95* 


• Mufti Output af 3. 6, 9 or 12VDC 

• Charge from AC or 12vdc sourcej 
•Automatic shutoff at full charge [ 

(12v recharge less than 3 hrs) | 

• Built-in Voltage - Charge Meter 

• Sealed lead acid 6.5 AH battary 

• Supplied with 12 VDC cigarette L 
plug and UL listed AC adapter ^ 

• Weight: 8 lbs. LWH: V x 4 “ x 8* ft.STafl 

• Great power for Field Day, Contests. Mobile. HTs.TV. 
RV. cellular, camcorder. 12v vehicle-' boat starter, and 
all of your indoor/ outdoor portable power needs ! 


Window Mount BWM-1 
Only $13.95* 


■ Gel your rubber duck outside with 

J | the BWM-1 Window Mount- This 

1 handy mount clips over your car's 

window and lets your antenna gel 
out and above tho car roof giving 
you better range into your local or 
distant repeater.High quality BNC 
to BNC connector can be used on 
your own coax or with optional 6‘ 
50 ohm. Model BC 6-174 Cable, priced at only $ 10.95* 
You can buy bot h the mount and Ihe 6‘ c able for $ 23.00’ 
(cable and antenna shown in photo are extra cost options) 


* pn ces do not include CA sales tax o r shi pping & handling 
Add $2.50 S&H per order* Master Card & Visa welcome 
Send for our monlhiy flyer on radio and compulor specials 


Trionics PO Box 1434 

Rancho Cordova, CA 95741 
Phone/ fax: (916) 366-7408 
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Why buyaTNC? 

PC HF FAX+PC SWL $179.00 


SPECIAL COMBINATION OFFER 


For a limited time, if you order PC HF FAX S99 (see our 
othe 4- ad m this issue}, you can acd cj' r*ew ar.c improved 
PC SWL 3 0 for S80 X instead of our reg_,,a r few pace of 
S99.00 

PC SWL contains the hardware, software, instructions 
and frequency lists needed to allow you to receive a vast 
variety of digital broadcasts transm.tted over snortwave 
radio All you need is any IBM PC O’ compatible computer 
a-d a 1 ” SSB shortwave r ecever. Tne product conssts of 
Demodulator 

Digital Signal Processing Software 
200 Page Tutorial Reference Manual 
World wide Utility Frequency List 
Tutorial Audio Cassette with Samples 

PC SWL automatically decodes Morse code RTTY, 

amtor srroR. navtex ana ascii 

PC SWL lets you rune in on world p-ess seances 
meteorological broadcasts, ham radio operators, coastal 
shore stations, aviation telex and mucn more digital action 
on the sncrtwave bands. Why pay for another expensive 
box when a simple interface and vour PC can ao tne |Ob? 
ADVANCED FEATURES: 

Turi ng Oso"CSCCpe 
Digital Waveform Presentat ons 
Auto Calibration and Code Recognition 
Continuously Tunable Filter Frequencies 
Variab'e Shift 

Adjustable CW Filter Senstvity 
Unattended Capture and Parting 
integrated Text Edrtcr 
Integrated Log and Database 
Shell to DOS applications 

Seamless Integration with PC HF Facsimile i 

Call or write for our complete catalog of products. 

Visa & MasterCard welcome. 


Software Systems Consulting 

615 S. El Camino Real, San Clemente. CA 92672 I 
Tel:(714)498-5784 Fax:(714)498-05681 
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REAL PERFORMANCE! 

TTie 3 J Antenna! 


REAL GAIN! 2.9 dBd 
Low SWR! Less than 1.5:1 
Weatherproof Aluminum and 
Stainless construction. 
Comes fully assembled 
and tuned for fast and 
easy installation. 

Made in USA! 

Now Available for 144 MHz, 

222 MHz, 430 MHz or 440 MHz. 

Also Available: 

RDF Beams and 
Attenuator Kits 

Add $450 for shipping 
and handling. 

COD orders welcome. 

Douglas RF Devices 
P.O. Box 246925 
Sacramento, CA 95824 
(916)688-5647 


Only $27.50 
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Number 22 on your Feedback card 

Special events 

Ham Doings Around the World 


JAN 4 

CHATTANOOGA, TN WCARS/VEC Ex¬ 
ams will be held at Walker County (GA) 
Civic Center. US Hwy 27, Rock Springs. 
GA t at 7 PM. Contact Alan Painter 
WA4QCH, 234 Wallaceville Rd., Rossville 
GA 30741; Tel. (404) 866-1200. Alternate 
Contact: Dale Harwood N4VFF, Rt.4 Box 
297-B Hwy. 41 N, Ringgold GA 30732; Tel. 
(404) 937-5680. Walk-ins normally accept¬ 
ed. 

JAN 9 

AUGUSTA, GA VE Exams will be spon- 
sored by Western Carolina ARS/VEC at 
Daniel Fields Airport General Aviation Ol- 
lice. Code tests at 10 AM, written elements 
at 11 AM. Contact Jim Abercrombie N4JA t 
2360 Travis Pines Rd., Augusta GA 30906; 
Tel. (404) 790-7802. Walk-Ins normally ac¬ 
cepted. 

GREENVILLE, SC WCARS/VEC Exams 
will be held at 8:30 AM at O’Neal Engi¬ 
neering Bidg., 850 S. Pleasanlburg Dr. 
Contact John E. Chism ND4N, 203 
Lanewood Dr., Greenville SC 29607; Tel. 
(803) 288-0136. Walk-ins normally accept¬ 
ed. 

MIDDLESBORO, KY WCARS/VEC spon¬ 
sored VE Exams will be held at 10 AM at 
the Middlesboro City Library. Contact An¬ 
drew A. Pitt WB8WEZ, PO. Box 2164. 
Middlesboro KY 40965; Tel. (606) 248- 
0046. Alternate Contact: James E, Dyke 


KZ8A, RR 1 Box 295 AA, Cumberland 
Gap TN 37724; Tel. (615) 869-4453. Walk- 
ins normally accepted. 

MORRISTOWN, TN WCARS/VEC Exams 
wilt be held at 7:30 PM at the Red Cross 
Bidg. Contact Roy Zeigler KF4CB, 2261 
Warren Dr., Morristown TN 37814. Alter¬ 
nate Contact: D.C. Gluck WD4FOX, P.O. 
Box 335. Talbott TN 37877; Tel. (615) 586- 
2041. 

WEST MEMPHIS, AR The WCARS/VEC 
will conduct VE Exams at the Rosewood 
United Methodist Church, 2303 E. Barton 
Ave.. at 9 AM. Contact Gene Bagley 
AB5BL, RL1-Box 13, Dunhill Rd. N, Man- 
on AR 72364; Tel. (501) 739-4029. Alter¬ 
nate Contact: Rev. Richard Gregory 
AB5CH, 824 Pryor Dr., West Memphis AR 
72301; Tel. (501) 735-4060. Walk-ins nor¬ 
mally accepted. 

JAN 10 

JASPER, TN WCARS/VEC Exams will 
be held at the Jasper Public Library at 1 
PM. Pre-registration preferred. Mail Form 
610, copy of any license, copy of any 
CSCE, and check for exam fee (made 
payable to WCARS/VEC) to contact per¬ 
son. If no one pre-registers, the session 
will be cancelled. Contact Charles Wooten 
KD4XX103 W. 7th St, Jasper TN 37347; 
Tel. (615) 942-5116. Alternate Contact: 
Wallace S. Brown KD4XV t 409 Magnolia 
Ave., Jasper TN 37347; Tel. (615) 942- 
2836. 


Listings are free of charge as space permits. Please send us your Special Event 
two months in advance of the issue you want it to appear in. For example, if you 
want it to appear in the January issue, we should receive it by October 31. Provide 
a dear, concise summary of the essential details about your Special Event. Check 
Special Events in message Area fill on our BBS (603-924-9343). for listings that 
were too late to get into publication. 


JAN 11 

ATHENS, TN WCARS/VEC Exams will be 
held at 8 PM at the Athens Municipal 
Building, Council Chambers. Contact Evan 
Ray WA4PNI, 529 N. Washington Ave., 
Etowah TN 37331; Tel. (615) 263-9300. 
Walk-ins normally accepted. 

JAN 16 

CAMERON, MO The Missouri Valley 
ARC, Green-Hills ARC, and Ray-Clay 
ARC, will co-sponsor the 3rd annual North¬ 
west Missouri Winter Hamfest from 9 AM-4 
PM at the KMRN Tri-Rivers Expo Hall on 
US 69, one mile north of 1-35 exit 48 (Wal¬ 
lace State Park exit). FCC Exams. Indoor 
Flea Market. Free Parking. Tickets $2 in 
advance or 3/S5; S3 at the door or 2/S5. 
Pre-registration requests received after 
Jan. 4th, 1993, will be held at the door. 
Swap tables $9 ea. lor the first two tables. 
Commercial exhibitors welcome; write lor 
details. Talk-in on 146.52 and 446.00 sim¬ 
plex. Contact Northwest Missouri Winter 
Hamfest, PO. Box 182, Cameron MO 
64429. 

CHARLESTON, SC WCARS/VEC Exams 
will be held at Trident Technical College at 
9 AM. Contact Pat Foster AC4/H, 117 
Keenan Ave., Goose Creek SC 29445; Tel. 
(803) 553-3871. Alternate Contact: Werner 
E. Dolder AA4IX, 327 Heber Rd., Sum¬ 
merville SC 29483; Tel. (803) 873-9465. 
Walk-ins normally accepted. 


HAMMOND, LA The Southeast Louisiana 
ARC will sponsor the 1993 Hammond 
Hamfest, to be held In the SLU University 
Center from 9 AM-4 PM. Free admission. 
VE Exams. ARRL and QCWA Meetings. 
Free Swap Tables (limited number). Com¬ 
mercial vendors may setup Fri. afternoon. 
Contact Ernest Bush N5NIB, 331 Rock 
Rd., Hammond LA 70403; Tel. (504) 567- 
1261 (days); (504) 542-0034 (eves.). 
KNOXVILLE, TN VE Exams, lor Up¬ 
grades only, will be held at Pellissfppi Slate 
Technical Community College, Room B- 
129 (formerly STIK, Pellissippi Campus). 
Code tests at 10AM, 

10:20 AM and 10:40 AM. All written ele¬ 
ments at 11 AM. Pre-registration request¬ 
ed. Send Form 610, copy ol license and 
any CSCE, and a check for the exam fee 
(payable to WCARS/VEC) to be received 
by the day before the test. Registrations 
will be accepted in the exam room until 
9:30 AM - none later. Contact Ray Adams 
N4BAQ, 4325 Felty Dr., Knoxville TN 
37918; Tel. (615) 688-7771. Alternate Con¬ 
tact: Rich Slover ND4F, P.O. Box 30754, 
Knoxville TN 37930; Tel. (615) 539-4821. 
Novice testing on request from N4BAQ. 
ND4F, WA4GZE, N4IJL, W4MHA, 
WA4TKN and others. 

LOUISVILLE, KY VE Exams will be held 
10 AM-2 PM at the Government Center. 
Outer Loop 3 mi E 1-65. Walk-ins only. 
Contact Olis Herron AA4HJ, 4810 Hood 
Rd, Louisville KY 40213; Tel. (502) 969- 


ITECH 

1COM Service Specialist 

17 years experience with ICOM 
will service most ICOM models 

NO MINIMUM LABOR CHARGE! 

MODS PERFORMED! FAST TURNAROUND! 

Also service KDK and soma kenwood (call first) 

ITECH 

' Lewisville West Center I 

710 S. I-35E. Suite 115 
Lewisville. TX 75067 
NW comer of I-35E & Fox Av. 

Phone: 214-219-1400 Fax: 214-219-1687 

Fred Palmer WA5WZD Bea Palmer WB5QCY 
ITECH also buys inoperative ICOM & KDK ham, 
business, marine or aviation radios. 

_CI RCLE 295 ON READER SERVICE CARD 

| (fl* BEST PRICES ON W/»' 

& PC PARTS 

COMPLETE LINE OF COMPONENTS 

MOTHER BOARDS HARD DRIVES 


ELECTROMAGNETIC FIELD METER ▼ 


386SX-25 $139 lDE106Mb 

386DX-40 $259 IDE 130 Mb 

486DLC-33 $499 IDE 213 Mb 
1.2 Fdd $57 1.44 Fdd 
250 Mb tape back up int. 

CALL FOR OTHER PRICES 


COMPUTERS^ ELECTRONICS 

2895 Pontiac Lk. Rd. _ 

MS Waterford, Ml 48328 
‘SB 1-800-497-9735 


Reduce exposure to potentially harmful 
electromagnetic fields. AlphaLab’s handheld TriField™ 
Meter measures AC electric fields, AC magnetic fields 
and radio/microwave power density. Find ground faults, 
AC current wires or measure high-field generators with 
the Magnetic setting (.2 - 100 mllligauss, 60 Hz); identify 
poorly grounded or shielded equipment, high VDT or 
fluorescent light fields, distinguish hot vs. ground wires 
with Electric setting (.5 - 100 kV/m, 60 Hz); measure 
antenna radiation patterns, leaky microwave ovens, etc. 
on RF/mlcrowave setting (50 MHz to 3 GHz, .01 to 1 
mW/cm 2 ). 

Electric and magnetic settings are omnidirectional, 
measuring full magnitude of fields without the need to 
reorient the meter. Price of $145 includes delivery and 
one-year warranty. 

AlphaLab, 1272 Alameda Ave, Salt Lake City, UT 84102 
Call (801) 532-6604 for speedier service or free 
literature on electromagnetic radiation health risks._ 






Acvhf 

COMMUNICATIONS 

i 453 Buffalo Street 

! Jamestown, New York 14701 


Listen to 

“Let’sTalk Radio’ 
7 nights a week 
6pm to 12 pm on 
Space net-3, 
Transponder-21, 
Audio 6.2 


9:00 am - 5:30 pm 
weekdays 

Weekends and evenings 
by appointment. 

Western /Yen’ York '$ finest omo/uar radio dealer. 

PH. (716)664-6345 

(800) 752-8813 for orders only 


CIRCLE 148 ON READER SERVICE CARD 
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7332. Alternate Contact: Bob Happel 
N4LGX, 2012 Ben Ati Rd., Louisville KY 
40223; Tei. (502) 425-5260. 

MONTEREY, CA The Naval Postgraduate 
School ARC will sponsor their 4th annual 
NPSARC Winlerfest at Monterey Peninsula 
College Armory, from 8 AM-1 PM+, rain or 
shine. Free admission. Commercial ven* 
dors. Indoor Flea Market, SI0 per space. 
Demonstrations. Outdoor Tailgate Market, 
$5 per space. Talk-in on 146.97-. Contact 
Doug KC3RL. 9 Glenn Ave., Pmnedale CA 
93907; Tel. (408) 663-6117. Or call Pal 
KA61RS, (408) 649-4444 ext. 20 (days on¬ 
ly.% 

SPINDALE, NC WCARS/VEC Exams will 
be held at 10 AM at Isothermal College. 
Contact A.B. Brackett K04BJ, Rl. 2 Box 
242. Bostic NC 28018; Tel. (704) 245-6334. 
Alternate Contact: F. Bruce Tessinear 
KD4QJ. P.O.Box 341, Henrietta NC 28076; 
Tel. (704) 657-5464. 

JAN 17 

SOUTHFIELD, Ml The Southfield High 
School ARC will sponsor their 27th annual 
Hamfest/Electronics/Computer Swap & 
Shop at Southfield High School. 24675 
Lahser. Doors open at 6 AM for exhibitors. 
Open to the public 8 AM-3 PM. Admission 
$4, children 12 and under free. Tables re¬ 
served and paid tor in advance © Si 5 for 
each 8' table {admission ticket required). 
For tickets and tables, send SASE with 
check {made payable to Southfield High 
School) to Robert Younker. Southfield Se¬ 
nior High School, 24675 Lahser Rd.. South- 
field Ml 48034. For info, leave a message at 
(313) 746-8675. Long distance replies will 
be collect. Table reservations are on a firsl- 
come, first-serve basis. Indicate if you need 
electricity, and also, please indicate the kind 
of material you have for sale. 


SUMTER, SC WCARS/VEC Exams will be 
held at 8:30 AM at Abundant Faith Church. 
Contact Dan Mask WB5SGH, 404 Sanders 
Dr.. Sumter SC 29150; Tel. (803) 775-9106. 
Walk-ins normally accepted. 

YONKERS, NY There will be a Giant Elec¬ 
tronic Fleamarket at the Lincoln High 
School, Kneeland Ave., off Yonkers Ave., 
from 9 AM-3 PM, rain or shine. Free Park¬ 
ing. Admission $4, kids under 12 free. In¬ 
door Rea Market only, Set-up at 7 AM. No 
tailgating! VE Exams. Sellers: SI 5 1st table, 
S10 ea. addt'l. table. All tables 30"" x 5‘; or 
bring your own table at SI.80 per ft.-—min. 
$10. Full payment due with registration by 
Jan. IQIh. No paid reservations for tables or 
space will be held past 9 AM. No refunds 
unless notification of cancellation has been 
received 72 hours in advance of the event. 
TaWes are S20 at the door, or S2.50 per ft. 
For registration: Otto Supliski WB2SLQ, 
(914) 969-1053. Mail paid reservations to: 
Metro 70 cm. Network, 53 Hayward St., 
Yonkers NY 10704. Talk-in on 440.425 MHz 
PL 156.7, 223.760 MHz PL 67.0, 146.910 
MHz, 443.350 MHz PL 156.7. 

JAN 18 

JAMESTOWN, TN WCARS/VEC Exams 
wifi be held at the Rrst Baptist Church at 7 
PM. Contact Mike Ledbetter AB4BX, Rt. 4 
Box 759, Jamestown TN 38556; Tel. (615) 
879-8626. Alternate Contact: Fred Davis 
K8DOC, 17 Sleepy Hollow ; Jamestown TN 
38556; Tel. (615) 879-9268. Wafk-ins nor¬ 
mally accepted. 

JAN 22 

EUZABETHTON, TN WCARS/VEC Ex¬ 
ams will be held at Moody Aviation - Carter 
County Airport at 7 PM. Applicants must 
be pre-registered the day before the test 
session. Contact Joe Hopkins K4BKI, 414 


East H. St., Elizabethton TN 37643; Tel . 
(615) 543-4022. Alternate Contact: Jon 
Christiansen AB4NN, Echo Dr., Elizabeth¬ 
ton TN 37643; Tel. (615) 543-7155. 

JAN 23 

ASHEVILLE, NC WCARS/VEC Exams 
will be held at 9 AM at the Heallh and So¬ 
cial Services Bldg. Contact Norman G. 
Harrill N4NH, 7 Skylyn CL, Asheville NC 
28806; Tel. (704) 253-1192. Walk-ins nor¬ 
mally accepted. 

CRYSTAL RIVER, FL The 13th Annual 
Citrus County Hamfest/Compuler Show, 
sponsored by the Sky High ARC, will be 
held at the National Guard Armory located 
on Seven Rivers Dr., just south of the 
Crystal River Airport off route US19. Starts 
at 8:30 AM. All items to be 80% HAM 
related. Free Parking. Tailgating. Sell 
contained RV parking. Set-up from 3 PM- 
5 PM Fri., and 7 AM-8:30 AM Sat. 120V 
AC available at no charge (users must pro¬ 
vide plugs, cords, and tape, where cords 
cross aisles). Admission $4 until Jan. 9th, 
then $5 thereafter. XYL's free with OM. All 
exhibitors and helpers must purchase 
admission tickets. Indoor tables $15, chair 
provided. Outdoor spaces $8 (does not 
include tables, chairs or power). AB tables 
are 30* x 8’. Telephone reservations 10 
AM-9 PM only. Payment must be received 
within 7 days or reservation will be 
cancelled. Confirmation mailed on receipt 
of payment and SASE. Talk-in on 
146.355/.955. Call Billy WE4C, (904) 
726-2905, 10 AM-9 PM. Write: SHARC 
Hamfest, 8811 Maplewood, Ivemess FL 
34450. 

GALLATIN, TN VE Exams will be held at 
11 AM at the Red Cross Bldg., S. Water 
Ave. By Pre-registration only. Contact Ron¬ 
nie L Gilley KA4LUG, 512 Hillside Ln„ 


Gallatin TN 37066; Tel. (615) 452-0883. 
Alternate Contact: Jerry Goodchild 
K4DZR, 233 Sterling Rd., Hendersonville 
TN 37075; Tel. (615) 824-7699. 
GREENEVILLE, TN WCARS/VEC Exams 
will be held at Roby Adult Center, 203 N. 
College St. at 10 AM. Contact Jack Creed 
K4EPC, 826 Redbud Dr., Greeneville TN 
37743; Tel. (615) 638-7056. Walk-ins nor¬ 
mally accepted. 

MEMPHIS, TN VE Exams will be held at 9 
AM at Central Church, 6655 Winchester 
Rd. Contact Win Guin W2GU, 2138 Son- 
ning Dr., Germantown TN 38138; Tel. 
(901) 754-4552. Alternate Contact: Nita 
Wofford N4DON, 2966 Cordell St., Mem¬ 
phis TN 38118; Tel. (901) 363-4971. Walk- 
ins normally accepted. 

NEW BERN, NC VE Exams for Walk-ins 
only, will be held at 9 AM at New Bern 
High School. Contact Andy Griffith 
W4ULD . 203 Lord Granville Dr., Rt. 2, 
Morehead City NC 28857; Tel. (919) 726- 
5924. Sponsored by WCARS/VEC. 

JAN 23-24 

GALLATIN, TN The Tennessee Valley AR 
Network will hold its 3rd annual Middle 
Tennessee Hamfesl/Packet Conference at 
the National Guard Armory on Hwy. 25 
East. Set-up Fri. Noon to 6 PM; Sat. 5 AM- 
8 AM. Open Sat. 8 AM-4 PM, Sun. 8 AM-2 
PM. Admission $5 each day; XYLs and un¬ 
der 16 FREE. Tables $10 for both days (in¬ 
cludes 1 admission). VE Exams. Register 
Sat. 9 AM-11 AM. Pre-registration guaran¬ 
tees exam. Testing begins at 11 AM. Pack¬ 
et forums both days. Talk-in on 145.13-, 
147.30+ and 442.600+, starting at 10 AM 
Fri, 5 AM Sat., 7 AM Sun. Contact BUI Fer¬ 
rell, (615) 452-3962 after 5 PM M-F, any¬ 
time S-S; or write WARN, 1120 Douglas 
Bd. Rd., Gallatin TN 37066. 


LOGic 3’s PacketCluster* interface 


LOGic 3’s PacketCluster interface spots not only unconfirmed DXCC countries but also CQ 
zones, ITU zones, prefixes, continents, and anything else that can be determined froriHhe call- 
sign (oblasts, provinces, etc.). Audible CW alert for each award type. L0Gic8’s, data*§indow Is 
also perfect for RTTY, AMTQR, and CW operation, the flexibility/ease of tile, complete fogging, 
awards tracking, and contesting, 6SL route facility, and rig control which made LOGic 2 so popu¬ 
lar are now enhanced by windowed screens with full mouse support and graphical report layout 
(MS Windows 1 ™ not required). Superb documentation and tech support LOGic 3 ($79) and 
LOGic Jr v3 ($39) for IBM only. LOGic 2 and Jr v2 still available on Amiga and 
ST. Soon for Mac. Hard drive required. Free Infopak. Visa/mc. 

Jvj Personal Database Applicalions, Dept 7, 2616 Meadow Ridge Dr, Duluth, 
r^X tlH GA 30136-6037. tel 404-242-0887 fax 404-449-6687 tech 404-417-1899 


□ Lan-Llnk sensational packet program MEW van 2.0 

□ LOG-EQF iticfc MEW logger with Kenwood rig control 

□ GeoClock superb gray line program- MEW vere 4.6 

□ BAN DAI D III terrific propagation forecaster & more 

□ HyperLog great logger with Cluster & rig support 

□ PC-TRACKfull color graphics satellite/oscar tracker 
□CT v6 14 best known contest logger Outstanding! 
□MAPPER comprehensive DX propagation forecaster 
□HAMCLOCKget local time around the world instantly 
□SuparMorse learn or improve CW skills - EmIIm* 
□PACKETS super MEW packet program from Australia. 
□RF TOOLBOX easy menu driven amateur calculator 
TO ORDER: Send check or money order, specify 5VS or 
3Vi disks. Foreign orders add $5 shipping. VIsa/MC OK 
Texas residents add $1.81 tax - Full 30 Day Warranty 

P.O.Box 92877 - Southlake, TX. - 76092 

817-421-0560 

Writ* «r Call far aur fraa lift wart eatalif 


ECTOR r INDER 

ZERO-IN I HAND-HELD 

THE SIGNAL! PHASE SENSE 

I ANTENNAS FOR 
J VHF DIRECTION 
FINDING. USES 
ANY FM XCVR. 

M COMPASS GIVES 

y'A DIRECTION. 

J *j Vj ARMS FOLD FOR 

00(1 * STORAGE. TYPE 

VF-I42 COVERS 
1*. ■ BOTH 2-MTRS & 

22 0MHZ. OTHER 
MODELS AVAILABLE. 
W® WRITE OR CALL FOR 
MORE INFO. 

1.50 SHIPPING S. TYPE VF-142 

CA. ADD TAX) £129.95 619- 

RADIO ENGINEERS 565-1319 


3941 MT. BRUNDAGE AVE. 
SAN DIEGO CA.92111 _ 

CIRCLE 58 ON READER SERVICE CARD 



SPY ON THE EARTH 
See live on 
your PC 
what 

satellites in 
orbit see 

Learn how you can benefit greatly from this exciting new 
technology. Send $30 ($35 air, $40 overseas) for our 
fantastic 12 diskette set of professional quality copyrighted 
programs {IBM type) that does satellite tracking, data 
acquisition, image processing, file conversion and much 
more. Diskette and information package includes all 
programs, satellite views, C language source code for a 
popular satellite image acquisition program, hardware 
schematics, catalog and discount certificate. 

VANGUARD Electronic Labs 

Dept. A, 196-23 Jamaica Ave. 
Hollis, NY 11423 Tel.718-468-2720 


CIRCLE 46 ON READER SERVICE CARD 


MORSE CODE MUSIC? 


New-Powerful-Breakthrough, All 43 
Morse Code characters sent with a 
rhythmic beat. A fun & easy way to 
learn or retain Morse Code skills. 
Now the secret is yours! order “THE 
RHYTHM OF THE CODE”™ Version 
il cassette today! 

Send $9.95 and we'll pay the shipping to: 

KAWA PRODUCTIONS 

P.O. Box 319-ST. 
Weymouth, MA 02188. 

Check or money order only. We ship ail orders within 
10 days. Outside U.S A. please add $2. for airmail 
MA residents please add 5% sales tax. 


CIRCLE 2 ON READER SERVICE CARD 
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JAN 31 

DOVER, OH The TUSCO ARC Hamfest 
will be held at the Ohio National Guard 
Armory, 2800 N. Wooster Ave., starting at 

8 AM. Set*up at 6 AM. Admission Free. 
Tables $8 ea. Talk-in on 146.730 W8ZX 
rptr. Contact Howard Blind KD8KF 6288 
Echo Lake Rd. N.E., New Philadelphia 
OH 44663; Tel. (216) 364-5258. 
WHEATON, IL Wheaton Community Ra¬ 
dio Amateurs Mid-Winter Hamfest will be 
held at the Odeum Expo Center, Villa 
Park, IL, beginning at 8 AM. EZ access 
from major X-ways. NOW VEC Testing. 
Flea Market and Commercial tables 
available on reserved basis. Free and 
paid parking. Handicap access. Women’s 
programs. Free shuttle bus. Seminars 
and more. Tickets $5 in advance w/3 
drawing stubs; $6 at the door w/1 stub. 
Taik-in on 14.390. Contact Wheaton 
Community Radio Amateurs. P.O. Box 
QSL. Wheaton IL 60189: Tel. (708) 629- 
8006 or (708)629-8889. 

FEB 6 

KNOXVILLE, TN The Shriners of the 
Kerbela ARS, Kerbela Shrine Temple, will 
sponsor KERBELA HAMFEST (was Se- 
vierville) at the Kerbela Temple from 8 
AM-4 PM. Admission $2. Tailgating $3 
plus admission. Tables $8. Set-up 4 PM- 

9 PM Fri., and 5 AM-8 AM Sal. No crafts 
allowed. Smoking in designated area on¬ 
ly. Talk-in on 146.34/.94. For table info, 
contact Paul Baird KY4A. 1500 Coulter 
Shoales Circle, Lenoir Cily TN 37771; 
Tel. (615) 986-9562). FCC Exams by 
WCARS-VEC. Pre-registrations until 
9:30. Code test begins at 10 AM. Written 
test follows at 11 AM. Mall completed 
Form 610 with check for $5.40 (payable 
to WCARS/VEC) to Ray Adams N4BAQ. 


5833 Clinton Hwy., Suite 203, Knoxville 
TN 37912-2545. Tel. (615) 688-7771). 
LANCASTER, PA A Dutch Country 
Computer and Communications Show 
will be held at the Lancaster Host Golf 
Resort and Conference Center on US 
Route 30 east. Sponsored by the 
Columbia Area ARC, Inc. For info, con¬ 
tact CAARC, PO. Box 574, Columbia PA 
17512; Tel. (717) 627-1597. For Vendor 
Info. Fax (717) 872-0857. 

FEB 27 

LaPORTE, IN The LaPorte ARC will 
host a Hamfest at the LaPorte Civic Audi¬ 
torium, 1001 Ridge St., beginning at 8 
AM. Set-up at 6 AM. Admission $4 at the 
door (no advance). Tables, $5 prepaid. 
Send payment, with SASE to LPARC, 
PO. Box 30, LaPorte IN 46350. Talk-in 
on 146.610. 

SPECIAL EVENT STATIONS 
JAN 15-18 

WASHINGTON, DC MADRAS, the 
Maryland Apple Dumpling ARS, Inc., will 
operate W3USS at the Russell Senate 
Office Bldg, on Capitol Hill, to commemo¬ 
rate the inauguration of the 42nd Presi¬ 
dent of the United States, Bill Clinton and 
Vice President Albert Gore. Operation will 
take place from Fri. Jan. 15th, 2300Z- 
2300Z Mon. Jan. 18th. Frequencies: 
Phone—1.855, 3.905, 7.205, 14.270, 
21.345, 28.490 MHz; CW— 1.810. 3.640, 
7.050, 14.050, 21.050, 28.050 MHz. 
Each evening the Station will operate CW 
In the bottom of the Novice bands; 80m 
7PM-8 PM, 40m 10 PM-11PM E.S.T. The 
operator will adjust his code speed to that 
of the calling station. For certificate, send 
9x12 SASE to MADRAS, Box 2468, 
Wheaton MD 20902, U.S.A. Visitors to 


the Virginia, DC and Maryland area need¬ 
ing help or info, contact MADRAS 
145.45,444.1 or 146.505 simplex. 

JAN 23 

AUBURN, NY The Auburn ARA will op¬ 
erate KC2VB from 1500Z-2100Z to cele¬ 
brate the bicentennial of the founding of 
Auburn and Wlnterfest. Operation will be 
in the lower 25 MHz of the General 40, 
20, 15, and 10m bands, and the corre¬ 
sponding Novice bands. For a certificate, 
send a 9 x 12 SASE to Stan Gutelius 
KC2VB, 4 Elizabeth St., Auburn NY 
13021. 

JAN 23-24 

EVANSTON, WY The Uinta County ARC 
will operate NW7H 1500Z-2400Z, to cele¬ 
brate the Chinese New Year, In the only 
city in the Rocky Mountains observing 
this holiday. Phone 10X on 28.395, 
24.945, 21.325, 18.140, 14.245, or CW 
on 7.122. For a certificate, send your 
QSL with 9 x 12 inch SASE to Vranish, 
P.O. Box 2048, Evanston WY 82931- 
2048. 

JAN 28 

SAN DIEGO, CA The Challenger Junior 
High School ARC will operate KI6YG 
from 1500Z-2400Z, to commemorate the 
Challenger Space Shuttle tragedy that 
occurred on this date seven years ago. 
Frequencies: 14.270, 21.270. and 
28.270. For a special QSL card, please 
send your QSL and SASE to Frank For¬ 
rester KI6YG, Challenger JHS ARC, 
10810 Parkdale Ave., San Diego CA 
92126. 

FEB 5-6 

VERMONT The Central Vermont ARC 
(W1BD), and The Burlington ARC 


(W1KOO), will be multipliers for The 30th 
Annual Vermont QSO Party. 24 hours on¬ 
ly! 7 PM Fri.-7 PM Sat. EST. All licensed 
amateur radio operators are invited to 
participate. Frequencies: Phone—160- 
10m. First 25 kHz up from the beginning 
of General phone band privileges, and 
Novice phone 10m privileges. CW—40 
kHz up from the bottom edge of the 
bands and 20 kHz up from the bottom of 
Novice portions. VHF—50.200, 144.200, 
and 146.49 MHz. Other modes in the 
customary section of the respective 
band. Repeater contacts not allowed. Ex¬ 
change: VT stations send RS(T) and 
County. CW two-letter designator as fol¬ 
lows: AD, BN, CL, CH, ES, FR, Gl, LM, 
OG, OL, RT, WA, WM, WR. Other sta¬ 
tions send RS(T), state, province, or DX- 
CC country. Scoring: VT stations count 1 
point per phone contact, 2 points for CW, 
digital, ATV etc. Multiply by number of VT 
counties, states/provinces/countries, 
W1BD andfar W1KOO QSOs. Other sta¬ 
tions count 1 point per VT phone contact; 
2 points per VT CW, digital or ATV con¬ 
tact. Multiply by number of Vermont 
counties and W1BD and/or W1KOO 
QSOs. A station may be worked twice 
per band: one phone contact and one 
other type mode per band. Awards: VT 
stations submitting a log will receive a 
Special Certificate. Plaques will be 
awarded to the 3 highest scoring VT sta¬ 
tions. Other stations receive Special Cer¬ 
tificate for highest scoring station in each 
state/province/country. The WVT Award 
is given to stations working 13 of Ver¬ 
mont’s 14 counties. Send logs/facsimi- 
lies, name, address, call, whether single 
or multioperator, postmarked no later 
than March 1, 1993 to: Bob DeForge 
K1HKI, RR1 Box 271, Brookfield VT 
05036. Please send SASE for results. 


THIS MONTH S GOODIE FROM THE CANDY STORE 
KENWOOD 
TS-450SAT 
(208) 852-0830 

SimSar Savings On Yaesu, Astron, 

Icon. Hy-Galn, AItnco. Etc. All L TO 

AEA PK-64A/HFM $140,00 
Over 9039 Ham Items in Stock, all Prices, Cash FOB Preston, 
More Specials In HAM-ADS, Looking for Something not Listed? 
Call Today (208) 852-0830 

ROSS DISTRIBUTING COMPANY 
7B S. State Street, Preston, Id. 83263 
Hours Tue.-Fri. 9-6 - S-2 Mondays. Closed Sat. & Sun. _ 
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Silent Solar Power 



The $349.00 Bullet-Tested OKV Suhtr Power Supply keeps your 
repeater on the ulr 'round the clock or powers your HXlw HP station 
60 hr* a month. Control circuit speeds charge, protects get cells & 

L scaled haiter ics Fully as*cmWed. ORV. portable. Easily expanded. 

«>«■ "<°*AntennasWest 

(801)373-8425 a** 50062 Provo ut ft-iw , 
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NEW ONLINE CALL DIRECTORY 

Our new HAMCALL service gives you 
494,114+Hams, via your computer. 
$29.95 per year — unlimited use! 

BUCKMASTER PUBLISHING 
Route 4, Box 1630 Mineral, VA 23117 
703: 894-5777 800: 282-5628 
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NEWl'T one-Master"' Touch Tone Decoder 

f - orr'on ~ nupio teuoc ax<w I 


**-»« 18003389058 


“toTron Electronics 
| tone-naster PLUS r<~ 

MoTron Electronics 

310 Garfield SL, Suite * 4 Eugene OR 97402 
Info: (503) 687-2118 

Orders: (800) 338-9058 * Fax:(503)687-2492 
Decode and display Touch Tones from a telephone, tape 
recorder, scanner, or nearly any audio source. V 16 digit 
LCD display, 80 digit scrollable buffer ^High speed 
decoding, up to 25 digits per second V Built-in speaker 
V 9V battery V Metal case Y TM-16 PLUS includes RS- 
232 output and Software for optional automatic 
datertime/number logging using your IBM Compatible 
computer 

TM-16 Standard Mode} 5229 

TM-16 PLUS RS-232 Mode] with Software 5299 

PS-1 2 AC Power Adaptor 510 

S/H $5 USA/Canada, 515 Foreign. 

30 day money back guarantee] Try at no riak! 

V3*a, MasterCard Ac. American Express Accepted 
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NAMLULU 

NM8Z 

Communications 

COMPUTER SOFTWARE FOR 'HAMS' 

1. QSL RECORD. 

i na program 

....$19.95 

SIR Q5 

CQ5 CQ WW WPX SSB & CW .$14.95 1 

1 Returns continent, country, capaal prefer. DX-zone, ITU-zooe. etc. H 

2. CAL CALCULATE. 

O/er 388 formulas, artennas, SWR. nvmnc. horsepower 
etc. 

.S17.95 

Capacitors 

3. PAL HAM PHONE/ADDR LIST. 

Includes Call, country, etc. 

.S11.95 

4.PROGB1 THRU PROG 09. 

Turbo Pascal Training Source Code 

.$3.95ea. 

5. PC MELODIES. 


XMAS 1. CLASS 1. COUNTRY BLUES 1. etc 


’the atterantive to the present 
HAM software marker 


XT, PC. AT COMPATIBLE 5 25 OR 3.5 DISKETTES 1 

I Ohw residents add 6% sales tax ft 

1120 MEADOWVIEW ROAD 
WILLARD, OHIO 44890 
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AMIGA Packet Radio at its best 


You already own the best desktop 
personal computer ever made. So why 
use an old “terminal program” with 
your TNC when you could have... 

• Multiple Connects?—Multiple Windows! 

• Complete scripting and macros on 3 levels: 

- ARexx, Text and File 

• Chat, Review, Capture, Print, Send, +more 

• Solid multitasking—anytime, all the time! 

• User-definable “button” windows 

• Support for multiple serial ports 

• Works with all popular TNC’s 

• 244-pp, carefully detailed, indexed manual 

• Easy' to use—Plus much, much more! 

Only $99.95 + Shipping, and you 
can order toll - free ; 

(800) 852-6442 (9-5 MST) 

M/C 03 VISA m COD 


RLA CK BEL T SYSTEMS 


We pur the POWER in Amiga software! 




















Never Say Die 

Continued from page 67 
the body Is in danger. This response 
works on a very fundamental level, op¬ 
erating through what we consider as in¬ 
stincts. Though we quickly become 
aware of pain on a conscious level, we 
realize that by that time we’ve already 
reacted to it subconsciously. If we had 
to wait for the pain message to reach 
the conscious mind and tell us lo take 
our hand off the stove, we'd do a lot of 
damage. No, the hand jerks off way be¬ 
fore we know what hit us. 

We learn from this. The next time we 
see a stove we’re suddenly careful and 
tend not to touch it. This isn't entirely a 
conscious matter, it’s a built-in reaction. 
Pain equals the vision of the stove on a 
subconscious level. Well, this is often a 
very valuable survival system. But like 
any system that works automatically, 
it’s often going to be wrong and send 
false alarms. 

On a completely subconscious level 
the mind equates pain with all percep- 
tics being received at the same lime . . 
. visual, sonic, and so on. By the lime 
we have thousands of pain incidents 
the brain is fairly well tied up with neu¬ 
rons dedicated to these pain avoidance 
equations. I found this out personally 
when I worked with people under hyp¬ 
nosis removing these pain equations 
and discovered that their IQs were 
measurably zooming upwards and their 


mental awareness was going higher 
and higher. 

So what's all this got to do with the 
prenatal period? Well, the avoidance of 
pain system seems to be so fundamen¬ 
tal that it’s in operation right from the 
beginning. So what pain does a fetus 
experience? The baby gets all its food 
directly from the mother through the 
umbilical cord, right? This means the 
baby is in tune with the mother. When 
the mother is in fear her system shoots 
adrenaline Into her blood to help her 
fight or flee. 1 hope you won’t think it 
surprising that this chemical attack also 
shocks the baby. The baby records the 
sounds being heard and equates them 
to the adrenaline shock. The sounds 
are recorded, just as they would be on 
a tape recorder. The baby doesn't un¬ 
derstand what words mean, but in later 
life that word pattern is going to be 
equated with a shock to the system and 
the baby is going to subconsciously re¬ 
act negatively. 

Now, the next step in this process. If 
you think of the baby’s mind as acting a 
good deal like a computer you won’t be 
far off. It’s a computer far beyond any¬ 
thing we can even hope to build yet, 
but it does act like a computer in many 
ways. The baby gradually learns to 
deal with its environment. It’s very com¬ 
fortable most of the time during the pre¬ 
natal period. The temperature is per¬ 
fect. The food is great. And there’s the 
comfort of a sort of spiritual communi¬ 


cation with the mother. 

Babies are programmed very much 
like computers in that the early instruc¬ 
tions are the foundation upon which lat¬ 
er instructions are built, If you start with 
a weak or faulty foundation, no amount 
of later patches are going to give you 
the perfection you'd have had without 
the bad foundation. Make sense? Now 
do you see why 1 attach so much im¬ 
portance to what happens during preg¬ 
nancy? 

When mothers don't eat right this 
permanently affects the child. No 
amount of good food later on will ever 
make up for it. When the mother drinks 
alcohol this zaps right down to the ba¬ 
by. This is traumatic. This is pain! Is it 
any wonder that the children of mothers 
who drink during pregnancy have so 
many problems later on? And the fact 
is that we're just beginning to find out 
how many problems this can generate. 
We know if affects intelligence and 
health. Well, the same goes for nico¬ 
tine. When the mother smokes, the 
nicotine hits the baby like a sledge. 
Wham! Other stimulants such as caf¬ 
feine also register as shocks to the fe¬ 
tus. And I don’t have to explain how 
drugs can not just screw up the genetic 
development of the baby, but set up all 
sorts of bum basic programming. 

There are other shocks which regis¬ 
ter with the baby such as when the 
mother falls down or is hit in the stom¬ 
ach. All of these shocks are duly 


recorded, right along with the sound 
patterns for later avoidance. 

The birth process is enormously 
traumatic. Families who are aware of 
the importance of keeping these pain 
avoidance equations to a minimum in¬ 
sist on the birth being kept as quiet as 
possible. No talking. No unnecessary 
sounds. For years doctors scoffed at 
this silly notion, but recent research has 
proven how important a quiet birth can 
be, so we have fewer skeptics now. 

The more we can help women un¬ 
derstand the importance to their child of 
their health, the food they eat, the need 
to avoid chemical attacks on the baby, 
and the need for silence when there’s a 
chance the baby might be feeling pain, 
the better will be the most basic pro¬ 
gramming of the child. 

So how about sex during pregnan¬ 
cy? The baby is going to enjoy this right 
along with the mother as the pleasure 
chemicals reach it and the feeling of 
happiness is shared. 

A lew people are working on ways 
of going back under hypnosis and eras¬ 
ing these early pain memories. You can 
read more about this in The Holotropic 
Mind by Grof (1990—$20), if you're in¬ 
terested. The first work in this area was 
described by Alfred Korzibski in his Sci¬ 
ence and Sanity (1935). I plan to write 
on the nuts and bolts of how to do the 
repair job when I have the time. But it’s 
a lot easier and cheaper to be careful 
and not mess up a child’s development 



CIRCLE 259 ON READER SERVICE CARD 


Townsend Electronics, Inc. 

presents 

C.M. Howes Kits 

lor 


H.F. Amateur Equipment 



THE WORLD'S BEST 
in ham radio books and publications 
28 page catalog $1.00 
Outside USA $2.00 
1-219-594-3661 

Townsend Electronics, Inc. 

_ Box 415S » Pie recto a, IN 465 62 
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MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY 



WITH TEC-200 FILM 


JOST 3 EASY STEPS: 

• Copy circuit pattern on TEC-200 film 
using any plain paper copier 

• Iron film on to copper clad board 

• Peel off film and etch 

convenient 8% x 11 size 
With Complete Instructions 
SATISFACTION GUARANTEED 
5 Sheets for $3.95 10 Sheets only $5.95 
add S 1.50 postage ft V' Res add sales tax 

The MEADOWLAKE. Corp . 

Dept. WE, P.O. Box 497 
Northport, New York 11768 


TOUCH TONE DECODER: 



Decodes DTMF 
tones from audio 
source, (tape, 
phone, radio). 
Displays 

numbers on LCD 
display, 200 
Digit memory. 
$169 ppd.USA 


SURVEILLANCE/- 
COUNTERSURVEILLANCE 
catalog $5. 

EMC0M 

10 HOWARD ST., BUFFALO, NY 14206 
(716)852-3711 










































during the first nine months, the most 
basic of ail learning periods. I hope this 
makes sense to you. 

Age #2 

The second most important educa¬ 
tional period is from birth through to 
about the first birthday. And if you think 
we're screwing up our children during 
pregnancy, wait'll l explain what we've 
been doing to the little darlings after 
they’re born. You're not going to like 
this. 

Let me ask a very basic question. 
How important is your child to you? 
How important is it that your child be 
given every opportunity to grow up to 
be the best kind ol person you can 
manage? Would you do anything know¬ 
ingly that would permanently cripple 
your child? Would you do anything 
knowingly which would result in your 
child having a low IQ? Would you do 
anything that would tend to have your 
child become a drug addict? To be an 
alcoholic? To be a misfit in society? To 
become a criminal? 

What’s it worth to you to be fairly 
sure that your child will grow up to be 
healthy, intelligent, happy, have a good 
marriage, and be successful in life? No 
psychoses? No allergies? If you handle 
your child's education on every level 
according to what we know now about 
how children develop, you'll have a 
good chance at producing a terrific win¬ 
ner. 


Which brings me back to birth, a 
process which we've managed to louse 
up almost beyond recognition. So what 
happens to the kid when you shoot the 
mother full of drugs so she won’t have 
to feel the pain? Babies need all of the 
strength they can muster to cope with 
the birth process. The last thing they 
need is to be drugged. 

Now let's tackle the biggest problem 
we have with birth, which is what hap¬ 
pens immediately after. Think about 
this for a moment. For thousands of 
generations children were bom and im¬ 
mediately put with their mothers. The 
child has just spent a few months being 
fairly close to its mother. It’s bad 
enough to have to get the lungs going 
and shift to air and breast food, but 
then to go against a basic instinct by 
taking the baby away from the mother, 
It's no wonder babies cry and are trau¬ 
matized. 

We recognize the power of Instinct 
in birds, animals, insects, reptiles and 
so on. So why are we so blind to hu¬ 
man instincts? Do we even for a mo¬ 
ment deny they exist? When we look at 
primitive tribes we find that children are 
put with their mothers immediately after 
their birth. Further, they stay with their 
mothers night and day until they learn 
to crawl. 

The hospital nursery is a cruel, 
painful time for babies. It goes against 
hundreds of thousands of years of In¬ 
stinct When babies are put with their 


mothers they don’t cry. When they are 
allowed to stay with their mothers they 
don’t cry. 

Allowing babies to stay with their 
mothers day and night for the first 
year is going to be even more difficult 
a change. Our society isn’t geared for 
this. Oh, we're beginning to recog¬ 
nize that mothers should have a few 
weeks with their babies. We’re see¬ 
ing moves towards maternal leaves 
from work. We’ve got to do more than 
that. 

Just the other day I was watching a 
PBS program showing how young chil¬ 
dren are treated in various countries. 
One of the groups visited was a primi¬ 
tive tribe. Here the babies were kept 
with the mothers. Mothers carried their 
babies around with them everywhere. 
The interesting part was that in this sit¬ 
uation none of the babies cried. And as 
they grew up they didn’t fight with other 
children. The kids all happily lent a 
hand with their younger siblings when 
needed. 

if the whole concept is interesting 
you'll enjoy reading The Continuum 
Concept by Jean Liedloff (1991—$9). 
The subtitle is, * ‘Allowing human na¬ 
ture to work successfully.’ ’ You’ll see 
why I recommend that businesses en¬ 
courage mothers to bring their babies 
with them to work. It'll make happier 
mothers and babies. 

When we separate babies from their 
mothers we’re going against eons of 


instinctive behavior. What a great intro¬ 
duction to the outside world! The baby 
doesn’t think, it reacts. It knows some¬ 
thing is terrfoly wrong so it cries. After 
nine months of being warm and pro¬ 
tected by the mother babies need to 
feel her next to them. They need to feel 
her warmth, her voice, her touch. They 
need to feed when they feel hungry. 

Perhaps you’ve noticed that your 
body tells you in no uncertain terms 
when it needs food. If you delay the 
message gets more painful. This is 
sell-preservation at work. Babies feel 
the same thing, only it's a much more 
powerful urge for them and traumatic 
when not fulfilled immediately. Pain! 
And that means more negative pro¬ 
gramming of this new computer sys¬ 
tem. Is it any wonder we’re such psy¬ 
chological messes a few years later? Is 
it any wonder we're all having to diet. . 

. or at least should? 

It’s going to take some re-education 
to change our society so it gives babies 
the best educational start we can. This 
means understanding how what we do 
affects babies during pregnancy. And it 
means changing things so mothers can 
keep their children with them for the 
first few months ... until they are ready 
to separate on their own ... instinctive¬ 
ly. Once they’re ready they’ll start 
crawling and exploring. Then they'll 
gradually adjust to being separated 
from mother and we’ll get Into Age #3, 
that time from around the first birthday 


PAY TV AND SATELLITE DESCRAM8LING 
ALL NEW 1991 EDITION 


1992 edition updates latest circuits, tum-ons, bypasses, 

bullets, bags, blackaphers, veil plus, and B-Mac fixes. 

Only SI5.95. YCII wizzard hacker s bible Includes 

fiJLUS,— TeM? AiL_ SJL5 !L a5. Pay TV and Satellite 
Descrambling VOLl (BASICS). 1989. 1991 Editions are 
all different. S14.95 each. MDS Handbook S9.95. 
Satellite systems under S600. $12.95 (52). Any 3/S29.95 
or 5/S49.95. Scrambling news monthly will keep you up 
to date on Plus Breaks, $24.95/ Yr. Special. Everything 
we have including Video. $109.95. New Catalog $1. 


Scrambling News, 1552P Hertel Ave., Buffalo. 
N.Y. 14216 OOP's 716-874-2088 Voice/FAX 


CIRCLE 36 ON READER SERVICE CARD 


DUCKTAILS! 

Counterpoise Radials 


Dramatically Improves Your KTs Performance! 

only $4.95 


Douglas RF Devices 

P.O. Box 246925 • Sacramento, CA • 95824 I 
Specify band(s) when ordering. Dual band add $1.00 J 
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READ MY LINES 
“NO HIGH PRICES” 


BUY-SELL-TRADE 

Call or write for flyer 

WOLFE COMMUNICATIONS 

1113 Central Avenue 
Billings, MT59102 

_ 406-252-9220 _ 
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• All Coils are Pre-wound 


QRP CW TRANSCEIVER KIT 

• Available on 20M or 4QM band 

• Superior superset design 

• Single-signal receiver 

• CW crystal ladder filler 

• VF0 tuning with vernier dial 

• RIT w/center detent control 

• Very effective AGO 

• Selectable audio filter 

• Sidetone oscillator 
•2-3 watts of RF output 

• Semi break-in 

• 12VDC operation 

• Custom pre-paimed. punched &silkscreened cabinet 

• 100% complete kit with instructions 

• Measures (HWD): 2 Vi' X 6 7 i ’ X 6' 

• Weight: 24 oz. 

• Si49.95 * S4.50 shipping & handling. Michigan residents 
add 4% sales tax. 

At your favorite dealer, if not order direct. 

For free catalog call or write 



OAK HILLS RESEARCH 

S QRP HEADQUARTERS iSi 
20879 MADISON STREET WP 
BIG RAPIDS. Ml 49307 
(616) 796-0920 
24 HR. FAX—(616) 796-6633 
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Natural Voice Playback Board 



• Repeater Identitlers 

■ Contest Stations 

■ Site Alarms 

■ Remote Telemetry 

■ Weather Stations 

■ Multiple Languages 

■ Emergency 
Announcements 


DataVoice - DV-64 

Add a Rrr/vdfii Natural Voice to your system or equipment. 
Voice vocabularies or multiple phrases up to I minute in a 
Natural Voice is saved in Non-Volatile E-Prom memory-(tf 
power is removed the recordings wilt not be lost) Wc’llrecord 
your message(s) in a male or female voice ■ or -you can record 
the library by using the optional SDS- lOOOdeveiopmem board 
on an IBM or compatible computer. 


Parallel Input Word Select 
500 ma Keyline Output 
32 Kh sampling rate 
Multiple Modes 
30 sec - 30 minute Time' "* 


8 ohm Audio output 
600 ohm Audio output 
+9v to + 14v Supply 
Size : 4.00" x 4.25" 
Connectors Included 


Price S 169.00 Single Qty (programmed) 

Palomar Telecom, Inc. 

300 Enterprise St. Suite E 

(619) 746-7998 _ 
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vides 10 dBm centered at 10.525 GHz. 
Integrated microstrip patch antenna elimi¬ 
nates the need for an external antenna. 
Advanced matching techniques secured 
good temperature stability with low frequency 
pulling. Great for long-range testing of radar 
detectors, calibration of radar receiving 
equipment, and point-to-point communica¬ 
tion links. 


Complete Assembled System.$39.00 

Parts & Instruction Kit.$29.00 


Plus $2.00 Shipping and Handling 


INNOTEK Inc. 


P.O. Box 80096, Fort Wayne, IN 46898 
(219) 489-1711 

Visa • MasterCard ■ Check • Money Order * COD 

_ Money-Back Guarantee _ 
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until their formal education starts in 
school. 

This approach should make sense 
and appeal to most people, despite the 
need for changes in our society. II fits 
In with what we know. And If we can 
bring it off we're going to have far hap¬ 
pier, intelligent and better motivated 
kids. 

There are some less obvious influ¬ 
ences on babies that we’l! eventually 
have to deal with. We can see some of 
these at work with other animals. 
You’ve seen the way schools of fish 
can change direction Instantly. We’ve 
seen how people can change when 
they are In a group. We need to under¬ 
stand more about how mob psycholo¬ 
gy works. What turns individuals into a 
lynch mob? Into a cheering political 
group? Into mass-hypnotized rock *n‘ 
roll groups? Into feeling a group reli¬ 
gious experience? 

And how do we deal with mental 
communications which occur on 
a subconscious level and are thus 
extremely elusive to study? If I’m 
encouraged to explain how to repair 
the mind . . . how to find these 
pain avoidance memories and erase 
them . . . then we’re going to get 
deeper into the metaphysical. Then 
we're going to start dealing with life, 
death, past lives, reincarnation, and 
other things that are oulside our nor¬ 
mal Newtonian, Aristotelian everyday 
world. 

It’s a lot simpler to accept the obvi¬ 


ous. The sun comes up every day. so 
obviously the sun is rotating around 
the earth. Do you know that there is a 
fair percentage of Americans who 
don't understand that the earth circles 
the sun? When we look at matter we 
know it’s there. We can see it and feel 
it. Then we go to school and find out 
that matter is made up of molecules. 
Molecules are made up of atoms. And 
atoms are made up of electrical 
charges all held in place by forces 
which we don’t see, feel or experience 
in everyday life. Newtonfan physics 
doesn’t hold when you get outside of 
our normal frame of reference. Nor 
does Aristotelian logic. 

Quantum mechanics doesn’t make 
any Newtonian sense at all. We're 
changing electrons into photons and 
back. We’re splitting photons and sud¬ 
denly we’re defying time. Well, this is 
where we’re getting in our understand¬ 
ing of how the brain-mind-spirit-body 
work. A book you'll find absolutely fas¬ 
cinating is The Holographic Universe 
by Michael Talbot (1991—$10). But get 
a good grip on yourself because you’re 
in for a wild ride . . . and you’ll never 
be the same again. 

As you begin to understand how the 
mind and body are integrated you’ll 
see where I’m headed when I suggest 
we investigate how the mind works as 
a better approach to health care than 
just treating germs, viruses, and other 
symptoms. I suspect that for about the 
same investment it takes to bring one 


new drug to the market we could pre¬ 
vent around 90% of sickness via tack¬ 
ling the psychological components 
which have triggered the problems. 

When I get some time I’ll continue 
on with my recommendations on Age 
#3, which will include the day-care and 
pre-school years. It’s during this critical 
period that around 80-90% of our life 
patterns and habits are established. 
It’s a lot easier to teach good survival 
patterns during this period if we start 
with a solid foundation of learning from 
conception on through the break with 
mother.. . into when we can use lan¬ 
guage for communication. 

Babies and Hamming 

What has all this got to do with am¬ 
ateur radio? Why should you care one 
zot about how babies are brought up? 
Well, I’m trying to solve a problem and, 
as in most solutions to problems, it’s 
necessary to go back to some basic 
roots. My aim Is to help improve our 
American quality of life. That’s my 
most basic goal. It’s obvious to me that 
the more skilled our work force in the 
next century, the better off we’ll be. We 
see low-skilled jobs being moved to 
lower wage countries and we know 
that this is a process that can’t be 
stopped. We can fight it with rhetoric 
and tariffs, but marketplace competi¬ 
tion will eventually win out. You can’t 
keep imports out with tariffs. Look at 
the hundreds of billions we’re spending 
trying to keep out drugs. And look at 


the total failure we’ve had with this ap¬ 
proach. 

Okay, we need higher skilled work¬ 
ers. This means skills in high-tech 
businesses and manufacturing. And 
this means better education and moti¬ 
vation. So I envision our having mil¬ 
lions of kids interested in amateur ra¬ 
dio as a way to be motivated to learn. 
We know from our history that if we get 
kids interested in hamming early on 
they almost invariably continue on to 
be technicians, engineers and scien¬ 
tists. In the '50s an ARRL study 
showed that 80% of all hams who 
started in their teens went ^n to high- 
tech careers. 

So my approach is to provide the 
educational system which will attract 
youngsters to high-tech hobbles such 
as amateur radio, computers, electron¬ 
ic experimenting, and so on. And, the 
more I looked into the educational sys¬ 
tem, the more I understood how it 
starts out at conception, not when kids 
first enter school. So there you are. 

We need to make major changes in 
our Age #3 educational approach. And 
we also need to make even greater 
changes in our Age #4 system, which 
takes us into adolescence. Hey. we’ll 
get all this into shape eventually . . . 
and when we do, we’ll not only be a 
model for the whole world (again), well 
be Ihe leaders In an incredible world 
market for our educational products. 
And that’s going to be a trillion-dollar 
market. IH 


1992 CALL DIRECTORY 

(On Microfiche) 

Call Directory .$10 

Name index.10 

Geographic index.10 

All three — $25 
Shipping per order $3 
BUCKMASTER PUBLISHING 
Mineral, Virginia 23117 
703: 894-5777 800: 282-5628 
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\ See and Hear the Difference 
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1 Microwave TV Antennas 


WIRELESS CABLE - (FTS - MMDS - Anwtwr TV 
Ultra High Gain 5Wb(+) • Tuneable 1.9 to 2.7 »z. 

• 55-Channel Osh System $199.95 

■ 36-Channel Dish System S149.95 

• 20-Channel Dish System $124.95 

• Opbfrial Cummcraa) GrxJ Menna Inol slwwnl M S50.00 

■ Yagi Antennas. Components. Custom Tumoo Available 

• Call or write (SASE) lor "FREE” CataToo 

PHILLIPS-TECH ELECTRONICS 
Dish System p.& Box 8533 . Scottsdale, AZ 05252 
lifetime (602) 947-7700 (S3.00 Credit all phono orders) 
WARRANTY HttsCaX * Via • Wa E*m * CCO'i • (Mr Pritaj 
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Protect 

your expensive gear. 
Fastest crowbar in the west- 

east, north - 

and south. JTPr?—^ 

LUKE HIGH CURRENT c ' ^ 

POWER SUPPLIES ^^ 000 0^ 00t00 ^ 

560-iCAMP- *3.cV S433 

S8Q-30AVP—fS.SV • 5470 

S100— ‘ 0GAVP— 13 3 Y . 5495 

S35H—35AMP—23 V 54<0 

S55H —SSAMP—26 V. 5475 

S2SVH-25AMP-50V $430 

SS0VH-5OAMP-5GV. 5510 

S75VH—75AMP—50V. . .$675 

OPTIONAL FAN COOLING. S 65 


• Et&ciroinc Reguvcnea 
•Fold Back Cuirenl Lirn-« 
•Duai Oowba- - Aulo 
Re»: on l Prcc Second 
latch or < u Seccra 
*L^e irput ckrtje :> osec- 
ton 


• Large Cc—cuisr Grade 
Caps 

•Output RF Fiters 


•Madei-MJ.SA. 

•One Year Warranty 

• Cwrlemp Protect ton 
•Oi,e< Temp ina cato- 

• CrcwDCr fVJcaior 

• -.am cr \toi- 
Vcosts 

•Nc Sjroe T -~e Urn t. 
Duty, etc w-.n 
Opfanc! =af. Coo* ng 
•Sc v S%r? or. vow 
Voaeis 


LUKE CO. 

7113 Nath 9 Mile. Lake Clly; Ml 49651 
(616) 229-4593 
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Micro Video Camera 


Small size l”x 2"x 

3". Light Weight < [pJl 

4oz. Low Power 7-15 ^ I 

volts. @ 85ma. k 

Low Light @ 2 Lux. 

Camera comes 
complete in metal 

case with RCA plug for video out and two 
pigtailed power wires. Camera is pre¬ 
sently In use In R/C airplanes, helicopters, 
cars, tanks and robots. Camera output is 
standard NTSC at 1 v p-p, 240 line re¬ 
solution with electronic iris. Full stock 
on hand. 

Satisfaction Guaranteed! 
Factory New, om y $ 229.95 + $6 
s/H For product information and 
ordering. Call 1 (800)473-0538 

MICRO VIDEO PRODUCTS 

1334 So. Shawnee Dr. Santa Ana, 
California, zip 92704 FAX (714) 545-8041 
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DIGITAL FIELD 
STRENGTH METER 

FS 73 

SIGNAL CUBE® 

High Performance Unit 


(see article in the November *92 issue of 73) 

• Heavy, cast aluminum enclosure with 
gasket seal. 

• Unit does not need to be hand held be¬ 
cause of dipole antenna. 

• The FS-73 permits isolated measurements 
without distorting the field. 

• Relative measurements in the 60Hz to 
GHz range. 

• Factory calibrated in V/M for absolute 
measurements belween 1-100 mHz. 

NYE ENGINEERING 

4020 Galt Ocean Drive Suite #606 
Ft. Lauderdale, FL 33308 

Phone: 305-566-3997 59 

Fax:305-537-3534 plus shipping 
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Techno Whizzy, Part II 

Continued from page 14 

OK, but more than 0.3 volts means some¬ 
thing is wrong. Check the biasing resistors— 
and is the transistor in backwards? (Mine 
was.) 

Hook the RG174 cable from RF out on 
the DDS VFO board to the input (J3). Plug a 
scope into the “hot” end of R5 and apply 
power to the TW-I via the J2 on the power 
supply board. If you’re still set to 7040 kHz 
and channel 12, you should see a nice sine 
wave at about 0.7 volts peak-to-peak. Hook 
the scope up to the output at C3 (you should 
see very little), then key the unit and you 
should see 4 volts p-p. That’s 40 milliwatts, 
enough power to make a contact by itself. 
However, we can run a little more than that, 
so let’s do the final amp. 

Hook the scope up to the center conductor 
of the antenna jack and key the unit- You 
should see a nice sine wave at over 15 volts 
p-p. Turn switch SW I off and it will go 
away. If you don’t see this, check the usual 
suspects—resistors of the wrong value, tran¬ 
sistor dead or in backwards, mis-attached 
transformers, etc. 

This amplifier is linear down to about II 
volts, but below that it has a small amount of 
distortion. To remove this distortion will re¬ 
quire a filter between the amp and the anten¬ 
na. I’ve included a schematic for a five-pole 


filter that'll keep your TW-I FCC legal if 
you run with a low battery, and a pans list 
indicating what values of caps and inductors 
to use. Boards for this are available from 
FAR Circuits (I8N640 Field Court, Dundee 
IL 60118), and a chart of what components 
to use for different bands is listed in the 
sidebar. 

If you want to run the TW-1 on all bands 
with a dying battery, you’ll need to switch in 
different filters. Use a two-pole six-throw 
switch (available from Radio Shack) to 
switch different filters in and out. 

You’re done with the “radio” part now, so 
let’s do the case. Pick a nice case—you’ll 
want to show this off at the club. Make sure 
there’s some extra room inside for a few 
more boards (for the digital front-panel and 
receiver boards, at least). 

The back of the TW-1 needs a power jack, 
a fuse, an antenna jack and a reset switch. I 
usually use an SO-239 or RCA phono jack 
for the antenna connector, and a panel- 
mounted fuse holder (so I can change the 
fuse without dismantling the radio). The 
power connector needs to handle about 1.5 
amps. The reset switch is an SPST NO 
momentary push-button switch—you’ll prob¬ 
ably never need it but it’s there just in case. 

On the front you'll need room for a 12- 
position rotary switch, the T/R switch, the 
key jack and perhaps a light to remind you 
the TW-I is turned on. Label each position 


of the switch for which frequency you’re us¬ 
ing. The key jack can be a 1/4" headphone 
jack—run your TW-1 from a straight key or 
a keyer. 

Congratulations, you’ve just done the im¬ 
possible—built yourmwi home-brewed digi¬ 
tal radio! Prepare to have fun with your new 
Direct Digital Synthesized Techno Whizzy 
model I transmitter. Maybe you’ll be the 
first DXCC with QRP DDS!?! 

So, what’s the next step? How about a 
digital front-panel with LEDs and a keypad 
for frequency input to replace the diode ar¬ 
ray? Or a receiver board to turn the TW-1 
into a full transceiver? Or a mod to use the 
TW-I as a signal generator with tracking, to 
turn your oscilloscope into a filter sweeper? 
Or a mixer to run the TW-I at 6 meters? 
How about adding 8K worth of battery- 
backcd-up memories and a CAT (computer 
assisted transceiver) interface? SSB, any¬ 
body? Maybe a 5-watt amplifier stage? 

All of these are planned, and the first two 
are being prototyped already. Watch for 
them in the next few months. If you have an 
idea you’d like to add, drop me a line. I can 
explain what’s planned for the 50-pin head¬ 
ers so your device won’t interfere with the 
other boards. 

You can write to me at 1307 N. Richmond 
Rd, Apt H, McHenry IL 60050, or contact 
me on Usenet at jjw@precipice.chi.il.us or 
on CompuServe at 70410,1642. Qj 


rr A Ji/f Amateur Radio / OO 5 / 

O/l 1V1 Callsign Data Base 1 yyj l 

SAM '93 will be available in December. Advance orders accepted. 

Same FAST access, Same low price! $39.95 (5.00 s/H) 

0 Lookup by call 0 Lookup by name 0 Includes Canada (A JEW) 

0 Browse by call 0 Browse by name 0 Full export capabilities 
0 Optional Counties (NEW) 0 Browse exported data (NEW) 

0 Edit addresses and add comments (NEW) 0 Updates available 
0 Works with popular logging software 
Requires MS-DOS PC. 16 MB hard disk. High Density floppy (for install) 

RT Systems, POB 8, Laceys Spring AL 35754 205-882-9292 

VISA /MC/ COD 


AMATEUR RADIO EQUIPMENT 


CALL 



800-942-8873 

For Your Best Price 


Authorized dealer for Icom, Kenwood, Yaesu, 
ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF 
Concepts, Hustler, Kantronics, Wilson, Diamond, 
Ham-10, Larsen, Wm. M. Nye, B&W, ARRL, Ameritron, 
Epson, Farr Corner, DTK 

1057 East 2100 South, Salt Lake City, UT 84106 
801-467-8873 


ciiBgmig 


WEBELK/m 



VIDEO I.D. BOARD 



•Custom Graphics with your Call Sign 
■4 Screens (2 Hi-res/2 color bar) 

‘ 12 VDC Operation 
‘Instant Video ID 

‘Video Relay for switching in Live 
Camera Video 

Built-in Automatic Sequencer-Timer 
(steps through all four screens) 


VDG-1 with pre-programmed calls: 

$99 


Cali or write for catalog of available graphics 


ELKTRONICS 

12536 T.R. 77 • Findlay, OH 45840 
(419)422-8206 

ELKTRONICS 

12536 T.R. 77 
Findlag. OH -15840 

<■119) 422t2ta 
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Number 23 on your Feedback card 

73 INTERNATIONAL 


Amie Johnson N1BAC 
43 Old Homestead Hwy. 

N. SwanzeyNH 03431 

Notes from FN42 

It is now the beginning of a new 
year. What lies before us? Might it be 
world peace? It is encouraging to hear 
that some countries that have been 
having civil wars are now pursuing 
peaceful means of settling their differ¬ 
ences, as in Mozambique as reported 
by Phil Gray KA7TWQ/C9RPG. 

We as hams have a chance to ex¬ 
ercise our nghts to help each other 
and to help new hams get started In 
our wonderful hobby Last year I men¬ 
tioned that a group of hams in the 
Keene, New Hampshire, area had 
provided evening classes for the 
Novice/Tech licenses. I just finished 
talking to several of those who partici¬ 
pated in the teaching of the classes 
and they have all enthusiastically vol¬ 
unteered again, even the one who 
spent many hours coordinating the ef¬ 
fort. All we need to do now is set the 
place and the dates and let the word 
be known to the local media, packet, 
local nets, etc. 

If you feel that you can't do this, or 
that you will let someone else do it: 
Before you make that final decision, 
please read the parable in the news 
from Australia. Then, think about how 
It relates to amateur radio and you. 

GET INVOLVED! 73, Amie 
N1BAC. 

Roundup 

China China Ham News, Issue No. 
1 from the Tsinghua University Ama¬ 
teur Radio Club, edited by Rick 
Hunter Public Relations Manager: 
Hello from Beijing! BY1QH is the radio 
shack located on the 4th floor of a 
dorm on the campus of Tsinghua Uni¬ 
versity. The campus is located in the 
northwestern part of Beijing, roughly 
10 km from the city center, Tianan¬ 
men Square. 

The equipment in the shack con¬ 
sists of an ICOM IC-750A. an AEA 
PK-232 TNC, an IBM 286 computer 
with a 20 meg. hard drive and 
monochrome monitor, and a four-ele¬ 
ment 14 MHz yagi, a three-element 
21 MHz yagi, and a vertical. We have 
an ICOM amplifier that is inoperable 
at the present due to a bad 2SC2652 
(we think). That sort of part is very dif¬ 
ficult to locate here so if anyone might 
have one laying around and would 
send it to us, we would be extremely 
grateful. 

We were honored to have Mr. 
William Santelmann N1AU from Mas¬ 
sachusetts pay a visit, along with his 
friend Carl Lehr, on April 10, 1992. 
Besides having a look around the ra¬ 
dio shack, Bill gave a terrific lecture 
on The Incredible Ham Radio" to as 
many as 200 Tsinghua University stu¬ 
dents. His talk was very warmly wel¬ 


comed. Bill also kindly presented us 
with the 1992 ARRL Radio Amateur 
Handbook and a copy of “CT,* well- 
known computer software for contest¬ 
ing logging developed by K1EA. 

Mr. Bob Boyd W1VXV from Maine, 
together with his XYL Carol, had an 
eyeball QSO with us on September 2, 
1992. Unfortunately, we had some 
problems with our rigs at that time so 
he couldn’t operate, but they had a 
good time talking with the students on 
campus. The Boyds previously visited 
BY1BJ and BY1PK. 

BV3AC of Tsinghua University in 
Taiwan, and BY1QH of Tsinghua Uni¬ 
versity in Beijing took part in the Jam- 
boree-On-The-Air (JOTA) activity in 
October on 15 and 20 meters. JOTA 
is an annual event sponsored by the 
World Scouts Bureau in Geneva, Our 
special gratitude to Mr. Wang Wen- 
long BV3AC for his wonderful ideas 
and information. 

BY1QH has just registered at the 
JA5TX AMTOR/PACTOR mailbox. 
Because of our limited output power 
and the recent poor propagation, this 
might be the only mailbox that is 
available to us. Feel free to pass 
messages to us at JA5TX.JPN.AS. 
/Trie path works because I have al¬ 
ready passed a message and re¬ 
ceived a reply passed back by 
VE7CIZ. — Amie] 

We are quite new to packet radio, 
although the interface we are using 
may enable us to show up in the BBS 
mode. We badly need to know how to 
get into a BBS and any information 
will be appreciated. Is e-Mail available 
from a BBS? 

Our present QSL information listed 
in the callbook is PO Box 2654, Bei¬ 
jing, People's Republic of China. If 
you have sent a QSL before but have 
yet to receive one in return, we would 
like to mail another, provided you re¬ 
quest again. A BT80TUA Special 
Event QSL (voided) will be sent si¬ 
multaneously as a gift. For faster re¬ 
ply use the address at the end of this 
file. 

The latest figures show that there 
are 77 amateur radio stations all 
throughout China at present. BY1QH 
has the QSL Info on 76 of them, 
which might be of help to you. Don’t 
hesitate to ask if you have no idea 
where to send the card. An SASE is 
of course nice to have. 

Our thanks go to Bill N1AU, Bob 
W1VXV. Wang BV3AV, Ted W2FG, 
Ray NV2A. Don W8QJQ, Jim 
N2HOS, Joe N4QQ, Wang BY1BJ, 
and Tong BY1PK for their support and 
help. In addition, special thanks to 
JA1AN for sending us JARL News 
magazine, and to our Taiwanese 
friends who have mailed us their CO 
Amateur Radio magazine. In particu¬ 
lar, thanks to JA5TX for making all 
this news file possibly known to oth¬ 
ers. 


For further information, or any help 
that is available, please send mes¬ 
sages to me at JA5TX.JPN.AS. or at 
this address: Rick Hunter. Room 316, 
Building No. 25, Tsinghua University, 
Beijing 100084, People's Republic of 
China. 

The BY1QH news may be sent by 
any means to anyone or any institu¬ 
tion without asking for permission. 
Our sincere appreciation to you for 
letting others catch up on our news. 

IThis information was downloaded 
from packet. It was downloaded from 
JA5TX at VE7KIT on FACTOR, then 
distributed by VE7CIZ, George. 
VE7KIT is is contact with JA5TX (Mit- 
sou’s FACTOR/AMT OR BBS in 
Kochi) two or three times a day. If 
you have messages that you would 
like to send to BY1QH, you can send 
them to VE7CIZ @ VE7KIT. 
nVANC.BC.CAN.NA, and he will be 
glad to pass them on via JA5TX .— 
Amie] 

Philippines Sent by Rainier R. 
Bautista DY9CKQ CQ, CQ, CQ , . . 
OUR RADIO CLUB IS DYING1 The 
world of amateur radio is expanding 
In some parts of this planet Earth. Ev¬ 
ery second, the airwaves are so 
crowded with so many languages, 
sharing ideas, jokes, hobbies, experi¬ 
ences and so many other things a hu¬ 
man being would like to express. 
Somewhere, there are hams going on 
DXpeditions while others are hunting 
for more and more fellow hams in the 
air for their DX awards. Others are 
learning the Morse code and review¬ 
ing their theory of simple electronics 
and radio laws while others are as¬ 
sembling and testing their home-brew 
radios or perhaps constructing their 
magnificent and gigantic steel towers 
decorated with different kinds of an¬ 
tennas . . . yel somewhere In this 
world, an amateur radio club is dying. 

It was 1985 when the Organization 
ol South Cotabato Amateur Radio 
(OSCAR) was organized in the south¬ 
ernmost part of DU-land, the Philip¬ 
pines. It actually started here in our 
town, Koronadal or Marbel, but the 
members were outnumbered by their 
invited interested parties from Gen. 
Santos City, which is 57 kilometers 
away. When the association was reg¬ 
istered with the Securities and Ex¬ 
change Commission, it was ad¬ 
dressed to them and they got most of 
the credit from the Philippine Amateur 
Radio Association (PARA) and from 
everywhere else in the world as DX9- 
OSCAR. During those times, the 
group constructed a repeater station 
at the foot of Mt. Matutum, but it was 
not strong enough for a hand-held 
transceiver to trigger. For more than a 
year now the repeater station has not 
functioned due to some technical 
problems. 

There is one president of our club, 
while there are two people for the rest 
of the positions, i.e., two vice-presi¬ 
dents, one for the city and one in 
South Cotabato; likewise for the sec¬ 
retary, treasurer, auditor, and press 
relations officer. The group has one 


organizational chart, but on functional 
aspects it is separated. Here in Ko¬ 
ronadal. the station is called OSCAR- 
MARBEL 

In 1990 I began to have an interest 
in this hobby so I joined OSCAR- 
MARBEL because one of the organiz¬ 
ers was my father and he had sug¬ 
gested the name of the group. He 
was not able to continue this expen¬ 
sive hobby because of the examina¬ 
tions. I was an associate member, be¬ 
ing the second operator of Dr. Gerte 
Pingoy DU9EP. Now I have my own 
callsign, DY9CKQ, as a Class “D." I 
have just passed the 5 wpm CW and I 
will be upgraded to DU9CKQ as 
Class “C" in December. This means I 
could already operate on HF and my 
dream of DXing will be realized some¬ 
where in the future. 

At my age (21 years old, second 
youngest member of the group) and 
as a graduating student in a Norte 
Dame school, I was nominated and 
elected this month as 1993’s vice 
president of OSCAR-MARBEL. I 
*\von" because I was the only nomi¬ 
nee. Nobody else would dare to han¬ 
dle the responsibility of leading a dy¬ 
ing organization. That Is why I had to 
take the role because I saw and felt 
the importance of amateur radio in 
our community. 

During the first four years of OS- 
CAR-MARBEL’s existence the group 
was very active when it came to com¬ 
munication, fellowship and sportfest, 
community service (monitoring the 
peace and order of the town for 24 
hours), and they could even garner 
40 to 60 stations to check in during 
the net In the fifth year, the achieve¬ 
ment of the club started to deteriorate 
and it even ceased its operation 
twice, for almost eight months be¬ 
tween 1989-1990, and for three 
months in early 1992. Today we can 
have five to 15 stations join our net 
even though there are 50-75 hams 
within the town, not to mention asso¬ 
ciate members. 

Perhaps leading the club at this 
age is somewhat difficult, but I Ihink it 
is a good experience and opportunity 
for me to undertake, Yes, of course, I 
have my own dream—a dream of 
having a conversation with a lot of 
people out there—a dream of having 
certificates and plaques displayed on 
the bamboo walls of my small room— 
a dream of becoming a hamwriler, 
sharing my experiences and ideas 
that could contribute to the develop¬ 
ment and progress ol radio ama¬ 
teurism and that could inspire new¬ 
comers—a dream which made me 
move forward and have a deeper in¬ 
terest in this hobby. Yes, I know that it 
will be a long, long way to go, and I 
believe that along the way, helping to 
reactivate my club, my dreams will be 
achieved. 

And the question goes again ... is 
our radio club dying? If I have to base 
my answer on the present situation, 
*'No, it is not. It’s just being para¬ 
lyzed!” But if I have to compare it to 
the past activity of the club and to the 
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status of other amateur radio organi¬ 
zations, “YES, OUR RADIO CLUB IS 
DYING!' 

For all of these, I am just wonder¬ 
ing if there is anybody out there who 
could extend their help to the devel¬ 
opment of our amateur radio club 
here In the southernmost part of the 
Philippines? If so, please write to me 
at the following address: Rainier R. 
Bautista DY9CKQ, OSCAR-MARBEL, 
c/o Marbel Peterpan, Koronadal. 
9506 South Cotabato, Philippines. 
[Does this sound tike your dub or a 
dub you know? If you can help, do 
so. It means so much for so many 
people, espedally Rainier. — Amie] 

Republic of Slovenia Letter from 
Joseph Zelte W8FAZ. Source: 
Slovenec, October 22, 1992: Anton 
Stipanich, President of the Associa¬ 
tion of Radio Amateurs of the newly 
formed Republic of Slovenia called a 
press conference on October 21. The 
occasion was the coming worldwide 
competitions involving some 3.5 mil¬ 
lion amateurs in 300 countries. 

"With the attainment of self-govern¬ 
ment and independence of the Re¬ 
public of Slovenia, the Association of 
Radio Amateurs of Slovenia has like¬ 
wise arrived where its members will 
be able to take an active part on the 
world scene. For on October 24 they 
will get the new callsigns whose first 
part, S5, indicates the Republic of 
Slovenia." [The information received 
and published last month was incor¬ 
rect; 4N3 may be for Croatia. — Amie] 

It was the Slovenian amateurs who 
first let the world know what was go¬ 
ing on during the brief failed June war 
last year. In the Bosnia war, Sloveni¬ 
an amateurs have been contacting 
fellow hams there and getting all 
kinds of information. Thus the thou¬ 
sands of war refugees In Slovenia are 
learning about the true situation re¬ 
garding their relatives back home. 

The association is comprised of 89 
clubs, including over 300 active mem¬ 
bers. In the tradition of amateur radio. 
President Stipanich further pointed 
out that Slovenian amateurs especial¬ 
ly stand out during natural catastro¬ 
phes and disasters. For example, dur¬ 
ing the heavy floods last spring hams 
provided many reports. Beside their 
contribution in the Slovenian war ef¬ 
fort, they also aided the victims of 
earthquakes in the areas near Slove¬ 
nia. 

Stipanich also saw the worldwide 
competitions scheduled for October 
24 as an excellent opportunity to pro¬ 
mote Slovenia throughout the world. 

Frank Mocnik KP4AOD of Orlando, 
Florida, reports that S5 would signify 
Slovenia. A second numeral would in¬ 
dicate the district. Thus S51, S52, 
S53, etc. will probably be the new in¬ 
ternational prefixes replacing the old 
defunct Yugoslav YU3 callsign. 

Switzerland From the International 
Telecommunication Union Press: The 
Asia Telecom 93 Exhibition and Fo¬ 
rum will be held in Singapore from 17 
to 22 May 1993 under the theme 
“Telecommunity; The Next Era Of 


Growth." Hosted by Singapore Tele¬ 
com and the Telecommunication Au¬ 
thority of Singapore, Asia Telecom ‘93 
is organized by the International 
Telecommunication Union (ITU) and 
will take place In Singapore’s World 
Trade Centre, ideally located and of¬ 
fering advanced exhibition and forum 
facilities. 

For additional information, please 
contact: Ms. Suzan Hee-Sook Lee, 
Project Manager, Asia Telecom 93, 
International Telecommunication 
Union, Place des Nations, CH-1211 
Geneva 20, Switzerland. Tel: +41 22 
730 5811: Fax: +41 22 740 1013. 

USA Note from Stu Stephens 
K8SJ: “I will be active as VP2M/K8SJ, 
Montserrat, British West Indies, 
February 5-17, 1993: all bands, most¬ 
ly CW, 20-30 kHz up from the low- 
band edges. QSL via the 1992-93 
Callbook address: Stu Stephens 
K8SJ, PO Box 266, Girard OH 44420. 
Non-SASE QSLs will be routed 
through the Bureau. All QSOs will re¬ 
ceive a QSL!" 

AUSTRALIA 

David Horsfall VK2KFU 

PO Box 257 

Wahroonga NSW2076 

Australia 

I have been waiting for further de¬ 
tails of the new licence structure in 
Australia, and by the time you read 
this, they will have announced it at 
the SEANET ’92 Convention in Dar¬ 
win, Australia. The announcement it- 
sell would have been relayed on the 
various WIA broadcasts. Apart from 
the general deregulation of conditions 
{especially packet radio), Novices are 
expected to be the main beneficiaries. 
My next ‘73 International" column will 
carry full details. 

The VK4 (Queensland) Division of 
the WIA and the Queensland Depart¬ 
ment of Education have submitted a 
joint proposal to the DoTC on using 
ATV to link classrooms during school 
hours, when most amateurs are at 
their jobs. Comments from amateurs 
were solicited, and this has already 
upset a few people, who appear to be 
concerned about the “commercial use 
of amateur bands." This is an Ideal 
opportunity to expose school children 
to amateur radio, but naturally It will 
need to be carefully controlled to en¬ 
sure that amateur frequencies remain 
In amateur hands. 

A recent High Court decision has 
upheld the right to "political" free 
speech, to counter a proposed ban on 
political advertising. It is worth noting 
that Australia has no right of “free 
speech" as such. The relevance to 
amateur radio is its possible impact 
on the packet radio network, since 
sysops (system operators) were free 
to delete what they thought were ob¬ 
noxious or illegal bulletins; this is now 
thought to be in doubt by some. 

Finally, it appears to be fashion¬ 
able amongst the uninlormed to “bag" 
the WIA (Wireless Institute of Aus¬ 
tralia) for various perceived shortcom¬ 


ings, and I gather Australia is not 
alone in this respect. Whilst no orga¬ 
nization can be 100% perfect, ama¬ 
teurs’ interests would be better 
served by offering constructive criti¬ 
cism and volunteering to help wherev¬ 
er necessary. I leave you with this 
parable, relayed to me by Richard 
Murnane VK2SKY, although it may 
not be original: A man was wandering 
alone in the mountains, in the middle 
of winter, and in great danger of 
freezing to death. Just as darkness 
was falling he came across the smol¬ 
dering remains of a tree that had 
been hit by lightning. He said to the 
remains of the fire, “I will get you 
some wood and build you up into a 
fire, but only if you warm me up first," 
and lay down next to it. The next 
morning, the fire was dead. By some 
odd coincidence, so was the man .. . 

Cheers for now. Those with access 
to Internet or packet can contact me 
as “dave@ esi.COM.AU" (note the 
new address) and “VK2KFU @ 
VK2RWI.NSW.AUS.OC" respectively. 

MOZAMBIQUE 

Phil Gray KA7TWQ/C9RPG 

C/O CARE, C.P 4657 

Maputo 

Mozambique 

Peace at lastl Or at least there's a 
good start. Through the efforts of sev¬ 
eral western and southern African na¬ 
tions, Mozambican peace talks began 
in Rome last year. The peace initia¬ 
tive in Angola was also helpful in get¬ 
ting the discussions started. After 
several months of false starts and 
more months of various derailments 
or disappointments, peace was finally 
signed 3 October 1992. This was 
good news and a very important first 
step, but there was no dancing in the 
streets. The ordinary Mozambican 
has had so many promises broken 
and hopes dashed in the past 15 
years that he has become a very 
wary, if not cynical, person. When 1 
arrived here in January 1987, the 
country was Marxist destitute, and in 
the middle of a civil war in its 12th 
year. But worse, amateur broadcast¬ 
ing was prohibited!! Even so, four 


hams have been granted limited 
broadcast permits over the years: an 
employee of the Swedish Embassy, a 
German tourist, and the traveling 
Colvins. But the efforts of the rest of 
us finally paid off last year when the 
government legalized amateur radio 
and opened an official radio club In 
May 1991. Since then we have been 
on the air in fits and starts with an 
American, Steve Marshall C9RSM, 
the most frequent user. There may be 
a total of seven of us, two of whom 
have stations at home. After I in¬ 
stalled the SatelLife ground station at 
the university medical school in De¬ 
cember 1991, I was on OSCAR 14 
until February when amateurs were 
moved to OSCAR 22. 

The urban economic situation be¬ 
gan to Improve as Russia underwent 
its changes three years ago, but con¬ 
ditions In the rural regions remained 
the same—or worsened—as the war 
continued. 

So what now? Elections are to be 
held within 12 months and I have 
seen campaign posters up already—a 
positive sign. The countryside needs 
to be rid of marauders, thugs, and 
gangs that prey on villagers and farm¬ 
ers. This will take perhaps five years 
alone, maybe 10. The roads and rail¬ 
ways need to be rehabilitated so 
goods and people can move within 
the country and exports/imports can 
cross its borders. South Africa and 
Swaziland are 50 miles away from the 
capital. Maputo, but we cannot go 
due to bandit or rebel attacks. We 
look forward to a safe drive before I 
leave in June—just to say we’ve done 
it. 

With a coastline the length of Cali¬ 
fornia’s, there also is (and was) 
tourism capability. That, too, needs to 
be rebuilt and staff trained. And 
speaking of training, most of the 
schools in the country have been 
severely damaged and books lost, 
stolen, or destroyed. Same or worse 
for the hospitals. 

So we’re at a critical point in the 
nation’s history and development, but 
at least and at last amateur radio is 
back on the air. Listen lor us on the 
weekends. Q 



DIGITAL VOICE RECORDER 
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— Number 24 on your Feedback card 

Above & Beyond 


a L. Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake 
San Diego CA 92119 

MMIC Amplifiers 

This month I will cover MMIC ampli¬ 
fiers. A few questions have popped up 
from our readers covering surplus 
MMICs and how to Identify them. I will 
focus on surplus MMICs that t have 
obtained, describing how to identify 
them. There is no problem in compo¬ 
nent identification for those who pur¬ 
chase exactly what they desire, but 
what about those of us who scrounge 
components and MMICs from surplus 
PC boards? How do you recognize 
and identify them? 

I will also cover the pinout informa¬ 
tion for the most popular MMIC ampli¬ 
fiers. This can be confusing—in my 
own scrounging I recognized that a dif¬ 
ferent series of markings was used to 
identify each component but I didn’t re¬ 
alize just how far this marking scheme 
went. Identification of devices from 
several manufacturers or even be¬ 
tween devices from the same manu¬ 
facturer on surplus PC boards was. at 
the beginning, not easy. The further I 
explored this the easier if became, and 
I am sure it will be easy for you as well. 

What I got into in my trip through 
the junkyard surplus dealers were 
component parts labeled A-06, A-01 
(letter-number), and 414 (totally nu¬ 
merical). Other devices had dots of 
various colors on top of the plastic 
case of what I believed to be MMICs. 
These were the devices that partially 
populated the surplus PC boards of in¬ 
terest to me. The problem with these 
miniature components and corre¬ 
sponding miniature part numbers is 
one of identification. You must realize 
that this numbering scheme is not limit¬ 
ed to just MMIC amplifiers but can cov¬ 
er transistors, GaAsFETs and other de¬ 
vices. Some of these packages can 
have very small case dimensions with 
correspondingly small Identification 
markings because there’s not much 
room for large part numbers. 

For instance, GaAsFETs seem to be 
identified with a two-letter code like Af, 
Be, Hj, etc. I have not yet broken this 
code for the GaAsFETs, but I believe 
these devices are manufactured by Fu¬ 
jitsu. Better luck prevailed with the 
MMIC amplifiers—I was able to de¬ 
code their part numbers. 

The MMIC amplifiers that I obtained 
on the PC boards were quite easy to 
decode once I figured out that the 
manufacturers were Avantek and Mint- 
Circuits Labs. Determining the manu¬ 
facturer of the devices helped consid¬ 
erably in identifying their components, 
giving away further clues on how their 
component parts were labeled. The 
main problem lies in the fact that these 
are miniature components and cannot 


VHFAnd Above Operation 

contain a full part number. They have 
just a partial number and this must be 
used to recognize them. This isn't 
tough but It can be intimidating until 
you recognize the format. To become 
familiar with these part numbers you 
must browse through parts manuals in 
your field of Interest to pick up subtle 
facts and store them in your memory 
for recall. 

Avantek Parts 

First, let’s discuss a little about de¬ 
vice package styles. Devices are avail¬ 
able in a variety of case styles from 
leadless chips to high quality ceramic 
to low cost plastic packages. This case 
style in some instances takes into ac¬ 
count the physical dimensions of the 
package, like the MSA-0685: The 
MSA-06 specifies the type of device; 
the “85” calls out a 0.085-inch plastic 
package. The various Avantek part 
numbers all have this simple format in 
common—the last two digits represent 
the case style. Until I understood this I 
was trying to keep a larger part num¬ 
ber straight in my head and I was not 
having much luck trying to figure out 
that an MSA-0385 and an MSA-0386 
were not too different at all, just case 
styles. I guess I got stuck on the old 
2NXXXX and 1NXXX numbering 
schemes. Once I got this straight, it 
cleared up a tot in the MMIC amplifiers 
for me. See Table 1 for other package 
types. 

There are still a few quirks In the la¬ 
beling of devices but let’s cover them 
one at a time. Avantek devices, both 
transistors and FETs, have a similar 
base part number. Transistors begin 
with the prefix “AT" and FETs begin 
with M ATF." Only the three-digit number 
following each is different. The last two 
digits reflect case style. In the case of 
MMIC amplifiers, the part number be¬ 
gins with MSA and has a four-digit part 
number The first two identify the part 


while the last two identify the case. 

MMIC amplifiers can be supplied 
from the two different major suppliers. 
Avantek and Mini-Circuits Labs, but be 
careful—they are identical in specifica¬ 
tions but differ in device orientation. 
The Avantek part is keyed on the out¬ 
put of the device with a dot or triangle 
imprinted or a dot depressed in the 
case, denoting output. The device 
number, such as u A-06,“ is also im¬ 
printed on the top. 

The Mini-Circuits MMIC 

The Mini-Circuits MMIC is printed 
with a color-coded dot on the input, op¬ 
posite the Avantek orientation. Don't 
ask me why but that’s the way it is. I 
suppose that Mini-Circuits wanted to 
differentiate the MMIC amplifier they 
sell from Avantek’s. Just be careful to 
note which device you are working 
with. They do use different marking in¬ 
dicators so it's easy to tell them apart. 

Surplus MMICs 


What started all this was some sur¬ 
plus printed circuit boards that our 
group picked up. From the first, I 
thought all the devices on the PC 
board were MMIC amplifiers. However, 
once I consolidated the component 
markings with some common sense 
and a few catalogs, the identification 
process came together. Some of the 
devices 1 was able to scrounge off of 
these PC boards were the MSA-01, - 
02, -03 and -06 devices, all MMICs. 
The transistors were part number AT- 
414 and AT-420 devices. 

The -01 devices are rated to 1,000 
MHz while the -02 and -03 devices are 
rated to 2,000 MHz. Power gain runs 
from the 13 to 18 dB gain at 100 MHz 
to 12 dB at 1,000 MHz and 10 dB gain 
at 2,000 MHz. The noise figure runs in 
the 5 to 7 dB range with the -01 device 
having the 5 dB noise figure. The max¬ 
imum power output for these devices 
runs from 0 dBm for the -01, to +3 
dBm for the -02, and +8 dBm for the - 
03 device. 



Figure 1. Noise head construction: transistor AT-42035 or any NPN device with 
high Ft. Set R1 for 1-2 mA current through the 01 base emitter 



Figure 2. Parts placement method. For best high frequency noise operation, use a 
chip capacitor to couple the SMA pin, using the shortest possible lead fengths 
from the capacitor to the base and emitter to the ground. 


+ DC 



Figure 3. Possible alternative to the circuit shown in Figure 1 (see text). 
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NOISE FIGURE METER 
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Figure A. Noise head operation. If DC power is steady, noise output will be continuous. If DC power is pulsed, noise output will 
be pulsed. A pulsed noise source is useful to determine the difference between noise to no noise for the noise figure ratio. 


I was pleasantly surprised to find 
that the -06 device (actually an MSA- 
0685) has 20 dB gain at 100 MHz and 
11 dB gain at 2,000 MHz. The noise 
figure is 2.8 dB. Not bad for a broad¬ 
band device, even with the output 
power limited to zero dBm. You jusl 
can't have high power and a low noise 
figure at the same lime, with low cost. 
In any case, this -06 device should be 
quite good for general purpose ampli¬ 
fiers in low noise applications. Even at 
a 2.8 dB noise figure this should be 
quite suitable for many older radios 
serving as a broadband preamplifier. 
See my column in the April 1992 issue 
of 73 for other MMIC specifications for 
Mini-Circuit MMIC devices. 

The A-414 and A-420 devices 
scrounged from the PC boards are bi¬ 
polar transistors good to 6 GHz. The 
414 device (AT-414) has a noise figure 
of 1.7 dB at 2 GHz and a device gain 
of 13 dB at 2 GHz. The 420 device 
(AT-420) is a little more husky, giving 
-*-20 dBm output power (that's 100 
mW), a gain of 13 dB, and a noise fig¬ 
ure of 1.9 dBb, all at 2 GHz, Quite a 
device, especially from the junk box. 
One surprise is that I use the Avantek 
AT-42086 transistor normally and don't 
know why I did not recognize it at first. 
My devices came in a tape reel and 
were upside down—that must have 
prevented me from associating them 
because of their orientation in the tape 
reel (at least that's the excuse I am 
using). 

RF Noise Source/Generator 

These 420 devices have been the 
mainstay for pet microwave projects in 
my shack for some lime. I have used 
them for so many different projects 
and applications even I can't keep 
track of all of them. The most Interest¬ 
ing and simple application that I used 
them for was a noise generator. This 
unit works from a iow frequency of a 
few MHz up into the GHz range. The 
circuitry is quite simple and only re¬ 
quires a current-limiting resistor and 
chip capacitor for coupling. Only two 
leads of Ihe transistor are used—the 
base emitter junction. The collector is 
left open. 

The principle is that with forward 
current flowing through a junction, 
noise will be generated up to the "Fre¬ 
quency Total," or Ft, of the device. 
Since these devices are rated to 6 
GHz they worked quite well into the 
several GHz range. This little project 
can be used to drive MMIC amplifiers 
to increase the power output. Why, you 
say? Well, noise generators can drive 
bandpass circuits with sufficient power 
and Ihe output can be observed being 
indicative ot its frequency response. 
This shaped noise can be displayed on 
a spectrum analyzer depicting band¬ 
pass vs. frequency. (A sweeper is not 
needed.) The noise generator and 
MMICs can complement one another. 

The power supply is the only com¬ 
plicated thing in this entire project. It 
can be as simple as a 9-volt battery 
and regulator which will provide noise 
output whenever it is switched (turned 
on). A more complicated unit would be 
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composed of a power supply/battery 
that could be pulsed on and off at a set 
rate. This pulsing power supply is what 
really makes the noise source perform 
and is the most common method of 
operation. A noise figure test set nor¬ 
mally provides all power supply func¬ 
tions for the noise head, as well as dis¬ 
playing the measured noise figure di¬ 
rectly in dB. The test set additionally 
has circuitry to do all the computations 
to give you a display or readout of the 
actual noise figure. 

A simple noise source similar to the 
one described this month for steady- 
state noise will work just as well with¬ 
out all the calibration accuracies of a 
conventional full-scale noise figure me¬ 
ter. All you have to do is read the dif¬ 
ference In output of your receiver 
(noise source on and then off) and de¬ 
termine from the ratio of noise-to-no- 
noise just what your noise figure is. |Fs 
not complicated to figure out your 
noise figure, but you need not go 
through the math. With a noise source 
instead of a signal generator, tune your 
system for best noise performance and 
you’re done. True, you don’t know ex¬ 
actly how well it's working but it will 
perform better than if you tune it up 
with a signal generator. 

In actual practice, it’s easy to peak 
up your system's performance by using 
such a simple noise generator. Just ad¬ 
just your preamp and RF stages in a re¬ 
ceiver for maximum noise as detected 
on the output of your receiver. Don't 
start from scratch to do noise alignment 
this way—as stated before, your receiv¬ 
er must be operational first The noise 
alignment method is used to peak or 
maximize the best performance, not to 
do a total alignment of a radio. See Fig¬ 
ure 1 for the construction details of a 
simple AT-42086 noise generator RF 
head. It should be constructed with min¬ 
imum lead length as the longer the lead 
length Ihe lower the maximum frequen¬ 
cy of operation will be. 

To minimize lead length I chose to 
construct the noise generator on the 


back of a miniature coaxial connector, 
an SMA type chassis connector. This 
connector is made to work with coaxial 
cable (solid shield 0.141-inch diame¬ 
ter) that is quite small in diameter. It is 
intended primarily for microwave oper¬ 
ation and is good to 18 GHz. In our ap¬ 
plication. small Is better as this helps 
to keep lead length to a minimum. This 
improved high frequency operation (in 
the GHz). 

In normal operation a special noise 
diode is employed to do the function of 
generating noise. In our application we 
are replacing the diode with a a base- 
to-emitter junction of a microwave tran¬ 
sistor as they work quite well and cost 
a lot less. The circuit for the noise gen¬ 
erator is quite simple and uses few 
parts. See Figure 2 for the component 
configuration to minimize on lead 
length. The basic circuit uses four 
parts: a coaxial connector, a chip ca¬ 
pacitor, a chip resistor and the mi¬ 
crowave transistor. To use the circuit, 
provide a source of DC power positive 
to the base of the transistor through a 
current-limiting resistor set to draw 
about 1 mA of current to start with. 
This resistor value will vary depending 
on your transistor. Normally, you 
should start with a high value resis¬ 
tance, say 50k ohms, and adjust lower 
until you read 1 mA of current. Maxi¬ 
mum current should be no higher than 
a few milliamperes. I use a 24-volt 
power supply with two 10k resistors in 
series with my transistor and draw 2 


milliamperes of current. The second 
10k resistor originally was a pot for 
best adjustment but it works well with 
the fixed resistor for miniature size. 

Figure 3 shows a modified circuit for 
belter high frequency response. I 
haven’t experimented with this circuit 
yet but it might be Interesting to try. It 
is supposed to provide higher frequen¬ 
cy noise output than Figure 2 by lifting 
the diode anode end (our emitter) from 
ground and terminating it in 50 ohms. 
The RF output is directly fed from this 
point. I prefer the first circuit (Figure 2) 
for DC isolation and simplicity reasons. 
The transistor used in either circuit is 
the Avantek AT-42085, which has a 
frequency rating good to 6 GHz. |f you 
can’t locate a device, I will provide a kit 
of parts Including several Avantek tran¬ 
sistors and the resistors and a chip ca¬ 
pacitor. You will have to come up with 
your own coaxial connector. By the 
way, the SMA connector is not the only 
one that can be used; even a type “N" 
is suitable—it’s larger but works quite 
well, Cost of the parts kit is $7 post¬ 
paid. (Note that any microwave npn 
device will work in this circuit; it’s the 
high frequency junction, base to emit¬ 
ter, that gets the job done here). 

Well, that’s it for this month, next 
month I plan to cover packaged mixers 
in general. As always I will be glad to 
answer questions concerning this and 
similar topics. Please include an SASE 
for a prompt response. 73 Chuck 
WB6IGP. B] 
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00 

Chip only 

Bare chip only 

04 

0.145 plastic 

Low-cost plastic pk. 

10 

100 mil. 

Hermetically-sealed hi-rel. pk. 

11 

SOT-143 

Surface mount SOT-143 pk. 

35 

Mlcro-X 

Moderate-cost microstrip 

36 

Micro-X 

Cost effective microstrip 

50 

50 mil. 

Hermetically-sealed hi-rel. pk. 

70 

70 mil. 

Hermetically-sealed hi-rel. pk. 

84 

0.085 plastic 

Low-cost plastic pk. 

85 

0.085 plastic 

Low-cost plastic pk. 

86 

0.086 plastic 

Low-cost surface mount pk. 


Table 1. Package types and case styles (last two digits only) of Avantek devices. 











Udates 


Number 25 on your Feedback card 


Packet on the Mac 

(Update on last month’s Update... 

the saga continues.) 

Refer to the above article on page 
8 of the October 1992 issue. Although 
the update of the parts placement dia¬ 
gram (see Rgure 2 in the December 
‘92 Updates section) now has the 
correct hookup points (shown in blue 
instead of red as indicated in the cap¬ 
tion), the parts placement overlay is 
incorrect due to a printing error. The 
parts placement overlay was inadver¬ 
tantly shifted down in last month’s di¬ 
agram. See Figure 1 in this column 
for the correct (and hopefully final) 
parts placement diagram. 


Baby Loopy 

Refer to the above article on page 
34 of the October 1992 issue. The 
formula that reads 


19 turns (3.14) J 
12 mches4t 


9 94 feet should read as 


19turns{3.14}2 _ 

. 3 334 !eet - 7116 value ° f 2 

is the coil diameter in inches. 


A 2 Meter FET Amplifier for Your 
Handheld 

Refer to the above article on page 
20 of the October 1992 issue. The 
schematic diagram and the parts list 
shows the value for RFC1 and RFC2 



Figure 1. The corrected (and hopefully final) parts placement diagram of, the Pack - 
etMac Modem showing the jumper wires as well as the new pad assignments 
(shown in red). Using these new pad assignments, just follow the wiring hookup 
chart in Figure 4 in the original article for the proper connections. 



TIES 


Rgure 2. Updated parts placement diagram for ’A 2 Meter FET Amplifier for Your 
HT." The MRF 137 transistor is configured in such a way that it will not fit readily 
on the PC board shown in the article. There are two ways to fix this. One is to 
bend the transistor leads and squeeze them through the mounting hole. A better 
approach is to cut away openings in the board at 45 degrees to the source and 
gate and at 45 degrees to the other source and drain as shown here. 1/4* wide by 
3/8* long cutaways probably will be sufficient. Also note that if a chip cap is used 
for C5 on the board, a lead will have to be run from the cap to the foil in order to 
make a connection to the diodes. 


reversed. RFC1 should be 20 turns of 
#16 wire, 0.3 inch diameter. RFC2 
should be a 100 pH choke. 

The following changes to improve 
the amplifier’s performance have been 
sent in by the author: The diodes on 
the output (D5 and D6) get hot; putting 
two other diodes in parallel with D5 
and D6 will solve this problem and in¬ 
crease the power output Communica¬ 
tions Concepts, inc. is a source of 
many of the parts for this amplifier. You 
can reach them at 508 Millstone Dr, 
Xenia, OH 45385; Tel: (513) 426-8600. 
For Cl and C12, use an ARCO 406; 
For C2 and C4, use an ARCO 403 and 
404 respectively. C3 calls for a 56 pF 
Uneico capacitor and C5 uses a 680 
pF chip cap. Adding Cl3 (0.01 uF chip 
capacitor) in parallel with C8 appears 


to improve the amplifier’s performance. 
RFC2 can be replaced with a Ferro x- 
cube VK-200-10/4B choke. 

If you still cannot get the rated 
power out of the amplifier, try putting 
a 144 MHz signal into it. Adjust the 
timmer capacitors and R3 for maxi¬ 
mum output and record it. Then send 
a 148 MHz signal into the amplifier 
and repeat the procedure. If you get 
more power out at 148 MHz, then the 
amplifier is resonant above the 2 me¬ 
ter band. Try replacing LI and L3 (or 
both) with coils that are a quarter-turn 
longer than the original ones. Keep 
experimenting until maximum power 
is obtained. Conversely, if you have 
more power output on 144 MHz, then 
you should shorten one of more of the 
above coils. 111 


SRC -10 

REPEATER/LINK 

CONTROLLER 



DTMF muting 
Intelligent ID'ar 
Auxiliary outputs 
Easy to Interface 
Alarm monitor Input 
Telemetry response tones 
Low power CMOS, 22ms @ 12v 
Detailed application manual 
Programmable COS polarities 
Repeater & link courtesy tones 
Synthesized Ink/remote base capability 

$149.00 “vrr 

CREATIVE CONTROL PRODUCTS 

3185 Bunting Avenue 

W Grand Junction, CO 81504 fWaptei 

(303) 434-9405 ImSmI 

^^^^™^!ScK3sONr55erSeBv!cKarS 


Simplex Repeater System 



Handie Talkie ready Plugs into spk/rmc jacks 

32 or 65 Second operation - 32K bit operation 
2 mode operation. Announce or Repeater ^ 

O) 

- Commercial quality 3.2 kHz pass band b 

- Emergency coordination tests and drills + 

- Club meetings announcements w 

-Temporary repeater service’s X 

- Range extenders c 

- Great for solar powered 

- Hiking, fishing, back packing, exploring O 

- Licensed to your call -4 

- Great wired into your mobile % 


It's Amazing what Simplex can do Better’ 

US Digital Co US Money Order - Prompt Service 

380 Rougeau Ave Certified Cheque - Prompt Service 

Winnipeg, MB. Personal Cheque. Clearing Time 

Canada R2C 4A2 phone (204) 661-6859_ 


CIRCLE 190 ON READER SERVICE CARD 


SCARED OF THE CODE? 


IT S A SNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR ADVANCED EDITION FOR 
BEGINNERS TO EXPERTS-AND BEYOND 

Morse Code teaching software from GGTE la the 
moat popular in the world—and lor good reason. 
You’H learn quickest with the most modem teaching 
methods—including Farnsworth or standard code, 
on-screen flashcards, random characters, words and 
blHiont of conversations guaranteed to contain every 
required character every time—In 12 easy lessons. 

Sneak through bothersome plateaus in one tenth of 
a word per minute steps. Or, create your own drills 
and play them, print them and save them to disk. 
Import, analyze and convert text to code for addition¬ 
al drills. 

Get the software the ARRL seHs and uses to create 
their practice and teat tapes. Morse Tutor Advanced 
Edition is approved for VE exams at all levels. Morse 
Tutor la great—Moras Tutor Advanced Edition (seven 
better—and it's In user selectable color. Order yours 
today. 


For all MS-DOS computers (Including laptops). 
Available at dealers, thru QSTor 73or send $29.95 
* $3 S&H (CA residents add 7.75% tax) to: 
GGTE, P.O. Box 3405, Dept. MS, 

Newport Beach, CA 92659 
Specify 5Vi or 3Yi Inch disk 
(price Includes 1 year of free upgrades) 
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___ Number 27 on your Feedback card 

Random output 

David Cassidy N1GPH 


Number 28 on your Feedback card 

Propagation 

Jim Gray W1XU 


Resolutions 

it’s resolution time again. That once-a- 
year chance for us to wipe the slate a lit¬ 
tle cleaner, and try to improve a few ar¬ 
eas of our lives. Many people vow to eat 
less {a good idea) or quit smoking {a 
great idea) or to spend more time with 
their families {not a bad idea, either). We 
hams might promise ourselves to finally 
get a packet station set up or put up that 
tower we've always wanted, participate in 
more public service activities or perhaps 
introduce someone to amateur radio. 

Organizations, too, might find it bene¬ 
ficial to take an annual look-see at them¬ 
selves and maybe fix a few of the prob¬ 
lems that sneak into any organization. 
Since I'm sure no one down in Newing¬ 
ton has done this kind of activity in quite 
some time {decades . . . about seven- 
and-a-half of them), 1 want to show my 
undying support for our national amateur 
radio society by offering some New 
Year's Resolutions for the ARRL. OK 
boys, repeat after me... 

“We, the board, officers and represen¬ 
tatives of the ARRL, resolve to remember 
that the prosperity of the amateur radio 
service is our goal, and that by ensuring 
the future of amateur radio we ensure the 
future of the ARRL ... not the other way 
around. 

“We, the board, officers and represen¬ 
tatives of the ARRL, resolve to remember 
that the majority of amateur radio opera¬ 
tors in this country are not members of 
our esteemed organization. We should 
also keep in mind that the figures from 
the last year or so indicate that new li¬ 
censees are staying away from The 
League by the bucketful. Perhaps we 
should learn something from these two 
facts. 

“We, the board, officers and represen¬ 
tatives of the ARRL, resolve to attract 
and make room in our hobby and organi¬ 
zation for individuals who are other than 
middle-aged, white, blue-collar, male, 
contesters, DXers and traffic handlers. 
Maybe our ranks would actually be en¬ 
hanced by seeking out and welcoming 
those of other sexes, races, ages and 
operating modes. 

"We, the board, officers and represen¬ 
tatives of the ARRL, resolve to remember 
that it is other people’s money that keeps 
us in business, and that we have a re¬ 
sponsibility to spend it as wisely as pos¬ 
sible. We also promise to give our mem¬ 
bers a full and honest accounting this 
year of exactly where the money goes, 
without hidfng expenditures in unidentifi¬ 
able line items. 

“We, the board, officers and represen¬ 
tatives of the ARRL, resolve to stop tak¬ 
ing full credit for anything and everything 
that happens in amateur radio. The ama¬ 
teur radio population usually knows the 
truth about who is responsible for spear¬ 
heading new rules, technologies, etc., 
and we just look foolish when we always 
make it appear as if everything good was 
a League idea. 

*We, the board, officers and represen¬ 
tatives of the ARRL, resolve to spend a 
little bit of the money and investments we 
have stashed away to actually help fix 
some of the problems in amateur radio. 
Money spent on a national amateur radio 
ad campaign (not an ARRL ad cam¬ 
paign)—including television spots on Sat¬ 
urday morning and prime-time TV. edu¬ 


cational materials with some relevance 
to today's youth (Archie Is hardly a char¬ 
acter that today's youngsters know or 
care about) and with an aggressive dis¬ 
tribution effort—would be money well 
spent, and would come back to The 
League in increased numbers and in¬ 
creased revenues. 

“We, the board, officers and represen¬ 
tatives of the ARRL, resolve to remem¬ 
ber the well-known truth that competition 
is good for business. We are not the only 
magazine publisher, book publisher, con¬ 
test organizer or representative body in 
amateur radio. Acting like we are only 
makes us look out of touch. 

'We, the board, officers and represen¬ 
tatives of the ARRL, resolve to take a 
leadership role in attracting young peo¬ 
ple to our hobby, no matter how much 
the old white men we represent hate It. 
Making money and materials available to 
schools who no longer have room in their 
budgets for radio clubs would be a nice 
start. 

"We, the board, officers and represen¬ 
tatives of the ARRL, resolve to realize 
that the future of our hobby—and there¬ 
fore the very existence of the ARRL— 
does not lie In a bunch of retired CW op¬ 
erators banging birthday greetings back 
and forth to each other. Our future lies in 
{and our support should be aimed at) 
packet, satellites, spread spectrum, UHF, 
microwaves, digital synthesis, computer 
control and the like. Exchanging signal 
reports and contest numbers may be fun 
for a weekend every now and then, but it 
isn’t where the future of amateur radio 
lies (if there is a future). 

“We, the board, officers and represen¬ 
tatives of the ARRL, resolve to live up to 
our own motto—of, by and for the radio 
amateur—instead of the apparent atti¬ 
tude we so often display—of, by and for 
the ARRL. 

"We, the board, officers and represen¬ 
tatives of the ARRL,resolve to work with 
the FCC in securing benefits for radio 
amateurs. Lawsuits only make us more 
enemies in a federal agency where we 
have precious few friends. 

"We, the board, officers and represen¬ 
tatives of the ARRL, resolve to take re¬ 
sponsibility for the legal and fair opera¬ 
tion of the on-the-air events we sponsor. 
Even though our contests are popular, 
the vast majority of U.S. and foreign 
hams do not wish to participate. We 
should show them a little courtesy. 

“We, the board, officers and represen¬ 
tatives of the ARRL, resolve to Insist that 
the operators of our station, W1AW, ad¬ 
here to the same rules that all other radio 
amateurs are subject to, including check¬ 
ing if a frequency is in use before trans¬ 
mitting. 

"We, the board, officers and represen¬ 
tatives of the ARRL, resolve to stop try¬ 
ing to take over the complete administra¬ 
tion of the amateur radio hobby. Our en¬ 
ergies should be spent trying to improve 
our members’ enjoyment and freedom, 
instead of trying to gain exclusive control 
of things like catlsign allocation. 

“We, the board, officers and represen¬ 
tatives of the ARRL, resolve to develop a 
sense of humor and realize that If we’re 
going to bill ourselves as the American 
amateur radio organization, we have to 
be willing to take a little heat now and 
then." Q 
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Jim Gray W1 XU 
210 Chateau Circle 
PaysonAZ 85541 

There’s no question about declining solar 
activity, but each month brings its own bright 
spots In spite of band conditions. OX Is still 
plentiful, but a bit harder to work these days, 
and requires better operating skills as well as 
better antennas. 

You will find January with its short days 
similar to December—but gradually improv¬ 
ing. Noise levels are down and the bands 
from 160 through 30 meters are very active 
during the evening and early morning hours. 
Twenty meters to 10 meters Is notable for the 
“early” band closing, shortly after dark or 
even sooner... and on some days very little 
activity. Therefore, using the charts 
and tables will be even more helpful 
to you to pick the best times to wotk 
DX, 

The “Poor’’ days (P) are likely to 
be surrounding the 4th, 8th, 15th and 
25th of January, as shown in the dai¬ 
ly forecast. You can expect a day or 
two on either Side of these dates as 
being doubtful (F-P) with conditions 
gradually returning to normal (G) 
within another day or two. 

For those who may be interested 
in other geophysical effects, look for 
winter storms or other activity of can- 
sequence—particularly surrounding 
the 8th of the month when multiple 
alignments occur, and on the 4th. 
when there will be a Venus-Saturn 
alignment. Again, there will be a day 
or two on either side as planets 
come into positions of alignment and 
pass through them. 

Synopsis 

10-12m: Fair-to-good daytime 
conditions during most days WITH 
MORNING OPENINGS TO EU¬ 
ROPE, AFTERNOON OPENINGS 
ON NORTH-SOUTH PATHS AND 
LATE AFTERNOON OPENINGS TO 
ASIA AND THE PACIFIC. Short skip 
1,000-200 miles during the day. 

15-17m: Worldwide DX during 
daylight hours, with openings pretty 
much as shown for 10-12 meters. 

DX follows the sun. Short skip during 
the day the same as 10-12m. 

20m: Excellent daytime condi¬ 
tions on most days. WORLDWIDE 
DX possible with short skip beyond 
500 miles and good coasl-to-coast 
propagation within the USA. 

30m: DX into Europe in the after¬ 
noon and into the Pacific during the 


early morning hours. Long-path propagation 
available on many days. This band shares 
some of 20 meter’s characteristics and much 
of the 40 meter band’s behavior. 

40-80-160m: These are the nighttime DX 
bands. You can expect 40 to be your best DX 
band from late afternoon to early morning. 80 
meters will peak for DX around midnight local 
time, and 160 meters will be best during early 
morning hours and just before dawn. Short 
skip NOT possible during daylight on 160, 
but will be okay on 80 and 40 from about 500 
miles or so during days and longer during 
evening hours, out to about 2,000 miles. 

Let me know how these forecasts work 
for you. Feedback is critical. See you next 
month. Q 
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‘Try 80 meters. 

The bands shown represent the highest 
usable a these times on “Good Days." 

Note that the lower frequency bands open 
first and close last 


JANUARY 1993 

SUN MON TUE WED THU FRI SAT 






1 G 

2 G-F 

3 F-P 

4 P 

5 P-F 

6 F 

7 F-P 

8 P 

9 P-F 

10 F-G 

11 G 

12 G 

13 G-F 

14 F-P 

15 P-F 

16 P-F 

17 F-P 

18 P 

19 P-F 

20 F-G 

21 G 

22 G 

23 G-F 

24 F-P 

31 G 

25 P-F 

26 F-G 

27 G 

28 G 

29 G 

30 G 
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Learning Code Even Faster 

The no-code license has doubled our 
newcomers, but this Is only pulling off 
the misery. You still have to learn the 
code to get in on most of the fun ama¬ 
teur radio has to olfer. So why not at 
least make the process as painless and 
as fast as possible? 

My advice is to go for 20 wpm right 
off Ihe bat. The weird fact is that il isn’t 
any more difficult to learn the code at 20 
wpm as it is at 5 wpm, so why multiply 
your aggravation? I sure wish I’d known 
about this when I was learning the code! 
Alas, I used the ARRl system, which 
was right out of the Dark Ages and pro¬ 
vided a maximum of misery and a mini¬ 
mum of success. The upside, as far as 
many hams are concerned, is that this 
system alone was responsible for dis¬ 
couraging millions of potential hams 
from getting licenses. 

We know a lot more about how Ihe 
brain-mind-body system learns skills 
now than we did 50 years ago. Not that 
all this scientific data has perked 
through to most of the code learning 
systems, which are still firmly rooted in 
the 1920s. Now we’re having people 
able to learn the code at 20 wpm within 
a few days—a skill that often used to 
take years. 

Recent research at the Weizmann In¬ 
stitute of Science in Israel has shown 
that your best time lor learning a skill 
such as copying code is to do it shortly 
before going to sleep at night. You do 
your practicing, and then you sleep on it. 
This lets the braln-mind-body Integrate 
the skill faster. Experiments where peo¬ 
ple were awakened during the REM part 
of their sleep—while they were dream¬ 
ing—slowed down the learning curve 
substantially. So go to sleep and dream. 

How long should you practice? As 
long as it's fun. I’d recommend 20- 
minute sessions. As soon as it stops be¬ 
ing fun and exciting, don’t push it. Re¬ 
member, you’re building a new skill, one 
that will be with you for the rest of your 
life—one that will set you apart from 
people without that skill. You’re learning 
a new language. 

In case you've missed my explana¬ 
tion of how to go about learning the 
code, or have been too cheap to buy my 
20 wpm practice tape, which comes with 
the instructions, here’s Ihe process. It’s 
simple. Instead of learning the dit-dahs 


of each letter and number and starting 
out at 5 wpm and gradually speeding up, 
you jump right in at 20 wpm and start lis¬ 
tening for one single character—like an 
E. Even at 50 wpm you can hear the dit 
as an E goes by. Every time you hear 
that dit you write down an E. It won’t 
take long for this to become fairly auto¬ 
matic. Once it’s easy, you start listening 
for did-dits and writing down I’s as well 
as E’s, and gradually work your way 
through the alphabet, numbers and 
punctuation. 

The old system, where you learn all 
the characters first and then look them 
up in your mind when you hear a sound 
pattern, keeps your brain busy shuffling 
between the two halves of your brain— 
one which recognizes the sound pattern 
and the other with that look-up table of 
characters. This works pretty well until 
you gel lo about 10 wpm when you’ve 
reached the dock speed of the brain, if I 
may use the computer analogy. That’s 
Ihe famed plateau, hanging in there just 
under 13 wpm. So near, yet so far. Un¬ 
fortunately, no amount of sweat and 
strain can change this. You just have to 
start all over and learn the code the way 
you should have in the first place— 
weeks or months ago. Years in some 
cases. 

What you’re going to do is build a 
new motor skill, like typing or playing the 
piano. Only this time it’s you writing or 
typing code characters as they zip by. 
You hear the sound, your fingers move. 
Good high speed ops can copy code in 
their heads while talking with someone, 
it's so automatic. 

I’d recommend you get my 20 wpm 
practice tape, but I’m sure some crum¬ 
my nit-pickers would complain that I’m 
going commercial. Mine is inexpensive, 
it’s a fiendishly-planned class-A bitch to 
copy, and it’ll do the job. You sure aren’t 
going to memorize this baby. 

We’re ABC! 

Oh whee and big deal. Well, it’s a big 
deal for 73, now that we’ve had our cir¬ 
culation audited and our sworn claims 
verified by the Audit Bureau of Circula¬ 
tion. Rough bunch to deal with. But 
frankly, I got tired of what I've believed to 
be total baloney sworn circulation claims 
by some ham magazines I could men¬ 
tion. As it turns out, ABC certified our 
1991 circulation at several thousand 
more than we reported ourselves. 


In almost any other industry advertis¬ 
ers and their agencies understand that 
unless a magazine’s circulation has 
been audited and certified, there’s little 
chance that the sworn claims are even 
in the same ballpark as reality. You have 
to remember that advertising is normally 
charged on the basis of so many dollars 
per thousand paid readers, so the more 
the publication lies, the more money 
they make. And money does odd things 
to people. 

It’s all the worse when one magazine 
claims double or even triple Its actual 
paid circulation, while another plays it 
straight. Honesty just Isn't the best poli¬ 
cy when your competitor is lying and his 
lies can put you out of business. That’s 
where ABC comes in for most indus¬ 
tries. They make a magazine prove ev¬ 
ery claimed paid reader. Their accoun¬ 
tants come in and go over every record 
with a fine-toothed comb. But the end 
resuit for advertisers is the knowledge 
that the certified circulation is really true. 

About the only reason for a publica¬ 
tion not to be certified these days is that 
a close look at their figures would prove 
them false, so reputable advertising 
agencies tend to avoid doing business 
with them. 

In the amateur radio field, 73 is the 
only magazine which has been certified 
by ABC. 

I remember the first lime I discovered 
how wild the circulation exaggerations 
could be in this field. I was the editor of 
CQ at the time. My assistant editor 
slipped Into the CQ offices one night and 
made a copy of the actual circulation fig¬ 
ures and brought it to my house. I was 
astounded. The actual paid circulation 
was less than half what I'd been told and 
what the notarized sworn statements 
claimed. We were charging over double 
what we should have tor our ads. 

The next day I found out that after 
giving me the figures my assistant editor 
had gone to the publisher and told him I 
had Ihe actual circulation figures. He ex¬ 
pected, correctly, that I’d get fired and 
he’d be the new editor. The publisher 
assumed I'd taken records, so the next 
morning he demanded I return them. He 
drove me to my house, picked them up, 
and fired me. He was terrified that he 
might be sent to prison for falsely sworn 
statements. 

I was surprised, but not dismayed, at 
being fired. CO was raking it in, turning 
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a profit of well over a million dollars a 
year in today’s dollareltes ... mainly be¬ 
cause of the bogus circulation claims ... 
and I was getting bupkis. Oh, I’d been 
promised that if I pulled the magazine 
out of the red I'd share in the profits. 
Welt, I did. For Christmas that year I got 
a $5 bonus, and then I was fired a few 
days later. That was my share of the 
profits. 

The magazine had been stiffing the 
authors. They were at least a year be¬ 
hind on paying every author I checked 
on, and over a year and a half on most 
columnists. I had to pay for articles out 
of my pocket in order to get them. When 
I was fired they owed me over $10,000 
in 1960 dollars . . . around $100,000 to¬ 
day. The publisher promised to repay 
the loans. I'm still wailing. 

That circulation scam worked so well 
for the publisher that after I’d been fired 
he sent out sworn statements for about 
three times the actual paid circulation 
. .. and advertisers were stupidly paying 
up. 

After getting lired I tried working for 
an advertising agency. I found this really 
wasn't what I wanted to do. My hobby 
was amateur radio, so what better to do 
than publish a ham magazine? That was 
fun, so I started 73, even though I only 
had just barely enough money to print 
Ihe first issue. It was one heck of a gam¬ 
ble, CQ was telling the industry not to 
advertise in 73 because it would soon 
fail. Fortunately, not all advertisers be¬ 
lieved them, so I made it. 

I started out doing everything. I so¬ 
licited manuscripts, edited them, took 
the photos, sold the advertising, went to 
hamfests to sell subscriptions, got the 
magazine into over 850 ham stores with 
the help of Jim Morrissett WA6EUX 
(now K6MH), wrapped 850 bundles of 
magazines every month and mailed 
them, cut stencils for new subscribers, 
printed thousands of magazine wrap¬ 
pers for the subscriber copies, sent out 
the invoices for advertising and store 
copies, made Ihe bank deposits, kept 
the books, and so on. It was a lot of 
work, but I made it go, despite every¬ 
thing CQ was doing to stop me. 

In addition to all that I was the presi¬ 
dent of the Porsche Club, organizing car 
rallies, helped found American Mensa, 
helped organize the ARRL New York 
convention, and was doing my best to 
cope with a sick wife. 1960 was a busy 
year. Heck, I was almost as busy then 
as I am now, over 30 years later. 

It’ll be interesting to see if 73 being 
audited by ABC will encourage the other 
ham magazines to get their circulation 
figures certified ... or if advertisers, 
seeing that they may have been paying 
for phantom circulation, start demanding 
audits. 

Audited magazines that don’t provide 
the promised paid circulation have lo re¬ 
fund advertisers for the shortage. Of 
course I have no way of knowing for 
sure if any of the other ham rags are 
shortchanging the advertisers, or by how 
much; but when advertisers in 73 tell me 
their identical ads in another magazine 
are selling only half as much of their 
Continued on page 74 






From the Hamshack 


Richard Ashley N51ZC, Salt Lake 
City UT Just yesterday I was driving 
south on Interstate 15 about 35 miles 
south of Salt Lake City when I had to 
pull off the highway because of a mi¬ 
nor mechanical problem. Within a few 
minutes a Utah Highway Patrol car 
pulled in behind me and offered assis¬ 
tance. However, he also took note that 
my vehicle was registered in Texas 
and I was not from here. I'm only a 
temporary resident. After determining 
my problem the patrolman took close 
note of my ICOM IC-02AT handheld, 
my Vaesu HF rig and my ICOM 2 me¬ 
ter mobile rig. The mere appearance 
of these radios in my vehicle really ag¬ 
itated the patrolman and he literally 
demanded to know why I had three 
“scanner radios” in my vehicle! I ex¬ 
plained what the radios were and that 
I was an amateur operator. He flatly 
refused to believe that and, to top it 
off, he was going to confiscate my 
equipment unless I could provide my 
original license! I explained to him that 
my “original’ was framed on my wall 
back home in Texas and offered him a 
copy. That was not sufficient. He be¬ 
lieved that anyone with “sophisticated" 
radio gear was a dope runner or In¬ 
volved in some sort of criminal activity, 
and made no qualms about being 
quite vocal about it. I have never been 
accosted like this by any law enforce¬ 
ment officer, and it was only after I 
spent over an hour sitting in his cruiser 
being checked out that I was allowed 
to finish my Thanksgiving Day journey. 

It seems to me that the amateur 
community should make the law en¬ 
forcement community more aware of 
mobile amateur activities and the help 
they can provide. I may further add 
that I have made a written report to 
the officer’s superiors here in Salt 
Lake City. I would be curious to know 
if this is just an isolated incident, or 
has this or anything similar happened 
to other amateurs? 

Arnold Samuels, Ocean Shores 
WA Wayne, as I read your "Never 
Say Die" column religiously, I see you 
always refer to the amateur radio serf 
vice as a “hobby.” As a hobby, I see no 
reason why the U.S. taxpayer should 
support us; as a service, it should. I 
never see the FCC refer to us as a 
hobby—why do you? It is high time 
you change your attitude and start 
calling this hobby a service, which it 
rightfully is. 

Arnold—You'll find that I am pretty 
careful about the words I use. Ama¬ 
teur radio Is a " service" only because 
of the hobby it provides. The sorry fact 
is that very few hams are willing to 
spend much of their time providing 
service. Somewhere around 99.9% 
are rag-chewing, working DX. contest¬ 
ing, mangling useless traffic, jamming 
nets, certificate hunting, and ker- 
chunking repeaters. Some service. 

Of course, as you say. the FCC 
refers to amateur radio as a service. 
This is an enormous lie and most of 
the people at the FCC know it. What 
we have , in fact, is a government- 


sponsored entertainment medium 
mainly of interest to middle-class older 
white American males and to 
Japanese youngsters, which allows a 
very select few of us to use tens of bil¬ 
lions of dollars in public frequencies. 

On rare (and getting rarer) occa¬ 
sions we’re able to provide emergency 
communications, but with the populari¬ 
ty of cellular phones, our help is being 
needed less and less. We've con¬ 
tributed pathetically little In technical 
developments in the last 30 years. We 
no longer can supply technically 
skilled operators for the military in time 
of war as we did during WWII, when 
80% of the hams joined the services. 
Of course, that was before the hobby 
went geriatric. 

Service? Oh sure. Cheers . . . 
Wayne 

Carlos M. Herrera N20IZ, North 
Bayshore NY I just received my sub¬ 
scription-ending December issue— 
subscription-ending because I thought 
I wouldn't be able to afford to renew 
due to my current financial condition, 
So I read your editorial, which is al¬ 
ways the first thing I read in 73. Well, 
I'll be signing on again and 1 think I 
have a simple solution to increase 
both subscriptions and readership. 

I am not only going to renew, but 
one of my ham friends will be getting a 
gift subscription this Christmas. Now, if 
every subscriber you currently have 
does the same for one of their friends 
or relations you’d see a definite in¬ 
crease in readership, ergo more inter¬ 
est by the big advertisers. If your cur¬ 
rent subscribers can’t bring them¬ 
selves to think of a worthy soul maybe 
they can give a gift subscription to 
their local library (which probably can’t 
afford it) or to a ham club in a local 
school. There might even be a tax 
benefit (for the real skinflints)! 

Last point: You’re right (again). With 
all the interest in ham radio there’s got 
to be some way to make a decent liv¬ 
ing at it. I intend to find it (or them). 
Wayne, thanks for the inspiring words: 
Never Say Diel 

Bill Roork VE3MBF, Agincourt, 
Ontario, Canada Wayne, I look for¬ 
ward each month to reading your edi¬ 
torials. As far as I am concerned, you 
make more sense than the rest of the 
ham magazines put together. 

I particularly want to congratulate 
you for mentioning the book about 
electromagnetic fields (November 
1992). After reading just part of that 
book, I am convinced there is a seri¬ 
ous problem, one which we no doubt 
will be hearing about a lot more. 

As a member of the Scarborough 
Amateur Radio Club, I am the educa¬ 
tional coordinator. We offer “Code and 
Theory’ classes each year as part of 
our effort to help save amateur radio. 
We use a system which Is unique in 
our area. Instead of having one per¬ 
son teach all the lessons, we use a 
different Instructor each week. All in¬ 
structors are members of the club and 
donate their services without renumer¬ 


ation. We find that because each in¬ 
structor appears only once, they go to 
great lengths to prepare their lecture 
and, most importantly, they bring in 
many, many exhibits (resistors, capac¬ 
itors, diodes, lubes, transistors, coax, 
transformers, etc.) to illustrate the sub¬ 
ject of the evening. 

We have two public events per year 
where we promote amateur radio. One 
is at a large local shopping mall in the 
spring. We have a table display, ex¬ 
hibits and signs, plus a working rig to 
show. We encourage those interested 
to join our “Code and Theory” class 
which starts in September. We get 
quite a few prospects. 

Our other major effort is one day 
(usually a Sunday) at the Canadian 
National Exhibition in Toronto. This oc¬ 
curs in August, and there is an ama¬ 
teur radio station (VE3CNE) where a 
local amateur radio dealer loans a 
number of transceivers, keyers, pad¬ 
dles, tuners and computers to demon¬ 
strate packet radio. The antenna sys¬ 
tem at the VE3CNE station is the 
property ol the station, funded by con¬ 
tributions of metro area ARCs. Since 
all the metro area clubs participate in 
the CNE program, amateur radio in 
the area gets quite good exposure 
(several million people per year) and 
we all get cards signed by interested 
people of all ages. 

Over the last four years, our club 
has had in excess of 160 people join 
and go through our class. The pass 
rate has been very high, with many 
people gelling an amateur radio li¬ 
cense. 

So far as the “Code and Theory 1 ’ 
classes are concerned, there is one 
problem. That is, that while the code is 
still a requirement for full licensing, it is 
becoming increasingly difficult to pur¬ 
chase straight keys and code practice 
oscillators at a reasonable cost. The 
best we have been able to do is to 
show the students how to make a very 
Inexpensive code practice oscillator 
using the following: a straight key, a 
wood block, a 9-volt battery, a piezo¬ 
electric buzzer (Radio Shack or other) 
and two feet of wire for connecting. 
Thus, for about $12, one can build a 
quite usable code practice oscillator, 
provided a straight key at a reason¬ 
able price (say, $7) can be found. 

In view of the fact that the licensing 
structure requires Morse code at 12 
wpm to gain access to all amateur ra¬ 
dio frequencies, we really stress that 
all students should learn the code. We 
furnish a cassette tape with computer- 
generated code at 6, 8, 10 and 12 
wpm as a starter. As you have often 
pointed out, it seems ludicrous that we 
require people to learn an obsolete 
discipline like CW so they can be fully 
licensed—while at the same time the 
licensing structure almost ignores the 
important DIGITAL technology, where 
future development appears to be 
heading. 

You have proved repeatedly that 
you are a dear thinker with many con¬ 
structive and innovative ideas. As one 
old geezer to another, I take my hat off 
to you for your comments on educa¬ 
tion, effective government, en¬ 
trepreneurial opportunities and many 
other subjects. I hope you will be able 
to publish your common sense ideas 
for a long time. As a former Olympic 
and pro ice hockey official, minor 
hockey coach, engineer, multi-pfant 


manager and consulting engineer, 1 
find that you are one of my very fa¬ 
vorite people. 

John Beegan, Streamwood IL 1 
started In radio as a Cub Scout and 
built a crystal radio with the help of an 
older student. I still remember how 
lascinated I was to hear real radio 
coming out of the headphones. And no 
battery or wires plugged into the wall 
socket! 

Later, I built a Meisner kit radio 
which had several tuning coils for vari¬ 
ous bands. I kept this radio through 
high school and left it to the science 
department ol the school. Building and 
soldering and making connections, 
reaming holes In an aluminum chassis, 
inserting grommets—it was all fun, 

One time I was building a radio that 
required a battery for power. I made all 
the connections and checked them. 
The radio would not work. I asked my 
dad and he said to re-check every¬ 
thing. I did; it still did not work. Finally, I 
went to the next-door neighbor, Mr. 
Miller, who was a bus driver. Mr. Miller 
looked at my breadboard, looked at the 
schematics, and said, ‘This damn thing 
wilt never work, the way they got it.” He 
then advised where a connection had 
to be made (or where a connection 
was called for that should not have 
been indicated), and of course, then it 
worked. Mr. Miller had studied radio 
and TV repair, and did a “moonlight 
business” out of his basement, fixing 
TVs for the neighbors. 

It was from Mr. Miller that I learned 
that the book is not always right. 
Sometimes the experts know more 
than the guy who wrote the book. 
That’s why I am writing you. I am a po¬ 
lice officer, and the “official" version is: 
“Radar won't hurt you.” I picked up 73 
and read your review (November 1992) 
ol WARNING: The Electricity Around 
You May Be Hazardous to Your Health 
by Ellen Sugarman. As you so correctly 
pointed out, electrical fields can have 
an effect on living tissue. That's why 
they use X-rays for treatment of certain 
medical conditions. 

At present, every American is ex¬ 
posed to high-tension wires, and to 
scatter radiation from TVs, radios, mi¬ 
crowave ovens, electric blankets and 
police radar. Virtually every motorist in 
almost every metropolitan community 
is being dosed with radiation from 
radar guns. All of this in the name of 
the law, of course. And to add Insult to 
injury, the citizens themselves are 
taxed in order to pay for the radar that 
is then used on them. Additionally, 
there have been several court cases 
where police officers have alleged that 
they have suffered serious effects from 
the use of the police radar—serious ef¬ 
fects like cancer. 

Of course, there is an alternative. 
Laser guns that measure traffic speed 
have been produced and are already 
on the market. The drawback is cost. 
The laser guns cost more than the 
radar units. It also appears that the 
laser guns are much less likely to be 
abused or misused than radar guns be¬ 
cause they are more precise. 

Don’t let up. Keep putting out a 
strong signal, and let the world know. 
Most people will eventually take the 
message to the polls. Politicians who 
do not listen need to be replaced. It's 
happened before, and it will happen 
again. 
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Number 3 on your Feedback card 


Canadian Amateur Radio 
Organizations to Merge 

Executives of Canada’s two amateur 
radio organizations met in Cobourg, On¬ 
tario, on October 3, 1992, to iron out the 
details of their merger. The new organiza¬ 
tion, to be known as Radio Amateurs of 
Canada, is comprised of the members of 
the Canadian Radio Relay League and the 
Canadian Amateur Radio Federation, In 
addition to reviewing the complex legal is¬ 
sues involved in such a merger, the dele¬ 
gates from CRRL and CARF also affirmed 
maintaining a Canadian national field orga¬ 
nization, established a committee to study 
the national Capital Region headquarters 
office, reviewed a proposed Radio Ama¬ 
teurs of Canada operating budget, and af¬ 
firmed that all former CRRL and CARF 
members will continue as RAC members 
with all services. Via ARRL Letter. TNX 
Westlink Report #638, November 27, 1992. 

Cosmonauts to Fly on 
the US Space Shuttle 

Cosmonauts Sergei Krikaiev U5MIR 
and Vladamir Titov have been selected 
to fly on the US Space Shuttle next year. 

Both cosmonauts will be arriving in Hous¬ 
ton shortly to begin their training. At this 
time, it appears that Titov will be trained as 
a back-up in the event Sergei cannot fly on 
this mission. There has been no word 
whether U5MIR will operate SAREX ama¬ 
teur radio equipment from the Shuttle as he 
has from the Russian space station Mir in 
the past. TNX KD2BD; W5YI Report, Voi 
14, issue #20, October 1, 1992. 

Earthwinds Setback 

The Earthwinds attempt to circum¬ 
navigate the world nonstop in a manned 
capsule suspended between two special 
balloons suffered a setback just days be¬ 
fore a scheduled liftoff. During a media tour 
of the launchsite near Reno, Nevada, a 
29 mph wind gust ripped a hole in the 
top of the large inflatable dome that served 
as a hangar for the project. The dome 
quickly deflated, exposing the 100-foot- 
diameter anchor balloon (already inflated 
in preparation for liftoff) to the high winds. 
The anchor balloon broke free from its 
moorings and rolled nearly a quarter mile 
across the desert floor until it deflated 
after suffering damage from the sagebrush. 
Fortunately, no one was hurt and the 
gondola only experienced minor damage. 
The top balloon was still in its packing 


crate and was undamaged. 

The anchor balloon will have to be either 
repaired or replaced. In addition, a new 
hangar dome will have to be installed. It is 
expected that repairs should be completed 
in time for a possible launch in early Jan¬ 
uary 1993. This still gives the Earthwinds 
crew a two-month launch window. 

During this historic flight look for the ham 
radio tracking experiment on 28.303 MHz. 
At 30 and 55 minutes past each hour there 
will be a transmission giving the balloon’s 
latitude, longitude and ground speed during 
the flight. The callsign will be KB7JGM. 
TNX to Bill Armstrong and Erin Porter of 
the Earthwinds Hilton project for the above 
information. 

Ban on Cellular Scanners 
Signed 

President George Bush has signed in¬ 
to law legislation that blocks the sale of 
radio equipment used to eavesdrop on 
cellular telephone calls. It directs the 
FCC to withhold its equipment authoriza¬ 
tion for any radio scanner that can receive 
cellular frequencies or that can easily be 
modified to receive such frequencies. The 
equipment cannot be sold without FCC au¬ 
thorization. 

In about a year the law will also make it 
illegal to manufacture this type of equip¬ 
ment in the United States or import any 
such equipment made elsewhere. TNX 
N7EP; Westlink Report, Number 639, De¬ 
cember 10, 1992. 

Hams Aid in the Wake of 
Killer Tornadoes 

Ham radio operators from throughout 
the South have rallied forces to aid vic¬ 
tims of a series of devastating torna¬ 
does that ripped through Mississippi, Ten¬ 
nessee and Alabama on Saturday night, 
November 21, 1992, and Sunday morning, 
November 22nd. At least 16 people were 
killed, with countless others injured and 
homeless. 

All but one of the fatalities occurred in 
Mississippi Saturday night. At least six died 
when a tornado hit a trailer park in Bran¬ 
don. The other reported death occurred in 
Toone, Tennessee. 

The storm knocked out power to many 
homes in Rankin County, Mississippi, near 
Jackson. Also disrupted were many normal 
lines of communications, including tele¬ 
phone and cellular telephone service. At 
least one 2 meter repeater was damaged 
and knocked off the air, but most others 


survived unscathed and were pressed into 
immediate relief operations service. 

With the traditional communications ser¬ 
vices taken out, hams accompanied rescue 
workers who used doors from ripped-apart 
trailers as makeshift stretchers to move 
away the injured, according to a civil de¬ 
fense official. 

In western Alabama, Danny Buford 
KC4RLR spent the following day in 
Ethelsville, which was also hit by a severe 
twister. Buford used his amateur radio gear 
to help assess damage for the Red Cross. 
According to KC4RLR, he saw at least 
three homes that were destroyed and many 
house trailers damaged beyond repair. Bu¬ 
ford said that it was all but a miracle that 
nobody was killed in Ethelsville, where sev¬ 
en people were hospitalized. 

Amateurs involved in “Skywarn” severe 
weather spotting nets stayed on the job 
overnight. They were reported to have seen 
a tornado touch down about 11 p.m. and re¬ 
ported it and other critical storm information 
to authorities via 2 meter FM. The National 
Weather Service confirmed the sightings on 
Sunday the 22nd, noting that this help may 
have kept the death toll from growing high¬ 
er. Westlink Reports Youth Editor Sam Gar¬ 
rett AA0CR and 1992 Westlink Report 
Young Ham of the Year Angie Fischer 
KB0HXY were written up in the St. Louis, 
Missouri, newspapers for their participation 
in Skywarn operations. 

Earlier Saturday, tornadoes caused seri¬ 
ous damage and several injuries in parts of 
southeastern Texas. Skywarn hams also 
reported that a tornado touched down in 
southern Iowa as well, causing several mi¬ 
nor injuries. And in Ohio, members of the 
Dayton Amateur Radio Association took 
the DARA Emergency van to a suburb of 
that city after a twister touched down, caus¬ 
ing minor damage on Monday November 
23rd. TNX KB4KCH, N8FPF N0DN and 
others; Westlink Report, Number 639, De¬ 
cember 10, 1992. 


TNX ■ ■ ■ ____ 

... to all our contributors! You can 

reach us by phone at (603) 924-0058, or by 
mail at 73 Magazine, Route 202 North, Pe¬ 
terborough NH 03458. Or get in touch with 
us on CompuServe ppn 70310,775; MCI 
Mail “WGEPUB”; or the 73 BBS at (603) 
924-9343 (300-2400 bps), 8 data bits, no 
parity, one stop bit. News items that don’t 
make it into 73 are often put in our other 
monthly publication, Radio Fun. You can al¬ 
so send news items by FAX at (603) 924- 
9327. 
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Fun at 10,000 MHz 

Explore the wide open spaces of the 10 GHz microwave band l 

by Gordon West WB6NOA 




T he 10 GHz band has 
plenty of elbow room 
for activity—would you be¬ 
lieve 500 MHz wide? And 
on any warm weekend you 
can usually find plenty of 
activity on 10 GHz if you 
take a little drive to the lo¬ 
cal hill or a mountaintop. 

There are two companies 
that manufacture 10 GHz 
systems: Advanced Receiv¬ 
er Research Company 
(wideband FM trans¬ 
ceivers), P. O. Box 1242, 

Burlington CT 06013, 

(203) 582-9409; and SSB 
Electronic USA (narrow- 
band SSB/CW transvert- 
ers), 124 Cherry wood 
Drive, Mountaintop PA 
18707, (717)868-5643. 

For local contacts out to 
100 miles line of sight, 
wideband FM works great 
at 10 GHz. The Advanced 
Receiver Research trans¬ 
ceiver is completely assem¬ 
bled and is ready to go for 
voice, MOW, video, or da¬ 
ta. You could run up to 100 mW output 
with a M/A-COM Gunnplexer, pan of the 
$500 TR-10GA transceiver system. Just 
add 12 volts and a simple Radio Shack 
mike and you are on the air, full duplex, in¬ 
to a little plastic horn antenna that points in 
the direction of the other microwave sta¬ 
tion. For just about a grand you could get 
on the air INSTANTLY with the two ARR 
transceiver systems. On a hot summer after¬ 
noon you could probably exceed 100 miles 
of communications range due to the atmo¬ 
spheric condition called tropospheric duct¬ 
ing. The higher you go in frequency, the 
more pronounced the tropospheric duct 
gets, and the further you can communicate. 
My best range with the ARR system was 
245 miles from Southern California down 
into Baja California. 

Avid microwavers have not been content 
to work only out to a couple of hundred 
miles. They wanted a 300- to 400-mile 
range, so they switched from wideband FM 
over to SSB, and as soon as a few SSB 10 
GHz systems were on the air, contacts were 
achieved well beyond 300 miles. 


Photo A. The ARR 10 GHz FM system makes an ideal mobile microwave station. 

The SSB Electronic USA Station 

Fortunately there is a way to easily build a 
portable SSB or CW station for the 10 GHz 
band using the modules and components 
available from SSB Electronic USA. 

A typical station would consist of the fol¬ 
lowing: 

XLO-1 local oscillator module 
XTM-1 10.368 GHz transmit upconverter 
XRM-1 10.368 GHz receive downconverter 
HP-8761 single-pole, double-throw. SMA 
RF switch (or equivalent) 

SMA to 10 GHz waveguide adapter 
Control relay 
Output TR relay 
Multimode 2 meter transceiver 


The XLO-1 local oscillator module puts 5 
mW on 2556 MHz. A fifth overtone crystal 
at 106.5 MHz is used in the temperature- 
compensated oscillator circuit, and all multi¬ 
plier stages are filter-coupled in order to 
achieve a clean output. 

The XTM-1 transmit mixer requires a LO 
injection signal of approximately 5 mW at 


Photo B. A completely portable 10 GHz SSB 
station (200 mW output) can be easily as¬ 
sembled through the use of the SSB Elec¬ 
tronic USA 10 GHz transverter, a 2m multi- 


10.224 GHz. We set the on-board attenuator mode rig and a horn (or dish) antenna . 
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Photo C. A horn antenna is a good choice for portable JO GHz oper¬ 
ation . It can be easily fed with a waveguide-to-N-connector section. 
Standard coax adaptors reduce the feedpoint to an SMA connector 


Photo D. The JO GHz horn antenna is easily bolted to the waveguide 
flange. 




to approximately 100 mW of IF drive from a 
modified Kenwood, Yaesu or ICOM 2m 
SSB transceiver. (The transceiver needs to 
be modified to cut out the PA section in or¬ 
der to limit power output to no more than 
100 mW.) 

An active GaAsFET mixer is utilized to 
provide a sum and difference output of 
10.224 GHz, plus or minus 144 MHz IF in¬ 
put. The summed output of the mixer is se¬ 
lected by an on-board cavity Filter tuned to 
10.368 GHz. The resulting signal is ampli¬ 
fied to approximately 200 mW output by a 
three-cavity coupled GaAsFET amplifier 
stage. That's right, folks, a whopping 200 
mW output! 

The XRM-1 receive module contains a 
mixer for an injection signal of approxi¬ 
mately 5 mW at 2556 MHz. A separate 
SMA connector is provided for low output 
at 10.224 GHz for transmit mixer opera¬ 
tion. Received signals are amplified by a 
two-stage, low-noise GaAsFET preamp 
with a noise figure of about 2. A cavity 
filter follows the preamp to provide filter¬ 
ing. A mixer is used to provide IF output at 


Assembly 

I chose the Kenwood 751 multimode 
transceiver because it was easy to cut out 
the PA section for an almost perfect 100 
mW output. My thanks to Craig Martin at 
Kenwood for the documentation to insure 
no output spikes. On the back of the Ken¬ 
wood 751 is a jack connected to an internal 
PTT relay, and this allows me to control 
the 10 GHz transverter for a simple push-to- 
talk operation. You must make absolutely 
sure you don’t lose your PTT circuit to 
the transverter—transmitting while the 
transverter is still on receive would mean 
immediate destruction of the receive mod¬ 
ule. 

RF switching is accomplished with an ex¬ 
pensive HP SMA 12-volt RF relay. You can 
find plenty of 28-volt relays at the swap 
meet, and this is an alternate way to go if 
you can’t locate a 12-volt relay with SMA 
connectors. You will then need to convert 
from the SMA jack over to an N-connector. 
or directly to the 10 GHz wave guide that 
will match up with your 10 GHz horn or 
dish. I run a horn and also have an optional 


two-foot and four-foot dish from Anixter 
Mark. 

The modules are completely pre-tested 
and pre-assembled inside their rectangular 
silver cans. Jerry at SSB Electronic USA re¬ 
lies on the hams to do their own setup of the 
individual modules. Jerry indicates it’s a 
weekend job, and most of the time will be 
spent in “plumbing” all of the components 
together to match his suggested layout. 

The total component cost for my entire 
system, INCLUDING THE 2 METER 
MULTIMODE TRANSCEIVER, was a little 
over $1,000—exactly twice the amount of a 
pre-assembled wideband FM transceiver. 
There was also several days time spent in 
putting everything together, testing, tuning, 
and tracking down some of those illusive RF 
relays. 

Performance 

Once the system gets turned on and 
wanned up, stability is rock-solid. I tuned 
into several 10 GHz CW beacons, and after 
warm-up there was no noticeable drift. The 
beacons are an excellent way to double- 


144 MHz, going to your multimode 
transceiver. 



Photo E. Close-up of the “ plumbing ” to the SMA J 2-volt relay. 



Photo F. Jim Ford N6JF measured over 2JO mW output on JO GHz 
using the SSB Electronic USA transverter (shown on the lower left of 
the workbench). 
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check that your receive system is up and 
running properly. 

For transmit, output at 205 mW was con¬ 
firmed with some elaborate waveguide tap- 
off equipment, but was confirmed using a 
simple microwave leak detector available 
from Radio Shack. Holding the microwave 
leak detector near the dish or horn aperture 
revealed plenty of energy coming out of the 
system. While the little Radio Shack mi¬ 
crowave oven leak detector is not very sci¬ 
entific, it was the best thing going during the 
recent microwave contest when no one else 
up on the mountaintop had any real way of 
knowing that their system was up to par. 

Our first contact was with Bill Alber 
WA6CAX over a path of 305 miles between 
Southern California and Arizona. He assem¬ 
bled his own SSB Electronic USA system, but 
opted for manual switching between TX and 
RX. We both used Anixter Mark two-foot 
dishes, and we had signal strength to spare. 

We found that we could bounce the 10 
GHz SSB signals off of passing aircraft, too. 
After all, 10 GHz is where most marine 
radars work. It was interesting to hear the 
Doppler shift as the aircraft was approaching 
both our stations. 

So if you’re looking for new frontiers to 
explore, and want plenty of elbow room, do 
consider the 10 GHz band. On any warm 
weekend there may be as many as 20 or 30 
operators in your area participating in some 
mountaintop activity. Use a separate 2 meter 
transceiver for coordinating your contacts, or 
switch over to a relatively small horn, point 
in the general direction of suspected activity, 
and tune around looking for a signal. You 
might be surprised at what you hear! 

Presently Southern California ham radio 
operators have their sights on setting a new 
10 GHz SSB record between California and 
Hawaii, with Paul Lieb KH6HME up and 
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Figure 1. 10 GHz transverter interconnect diagram. Courtesy of SSB Electronic USA. 


running with 10 GHz equipment. While 10 
GHz “experts” say it can’t be done at the 
200 mW level, time will tell! The right con¬ 
ditions could open up a 10,000 MHz path 


like no one has ever suspected before. 

Come on up to 10 GHz—there’s plenty of 
elbow room, and there’s no shortage of pre¬ 
assembled equipment. Q 


Build a Super-Horn Antenna for 10 GHz 


With the concept that bigger antennas have 
more gain, I though it would be fun to develop 
and build a 10 GHz horn antenna with a lot of 
gain . . . one that would just fit into my station 
wagon for mobile microwave use. 

From the 10 GHz antenna bible, the RSGB 
VHFIUHF Manual , I found a passage which 
described a horn antenna as a “Waveguide feed 
appropriate to the frequency (WR-90 wave¬ 
guide) which is smoothly flared in both planes 
so that a wave inside the guide horn can expand 
in an orderly manne . . .” In other words, take 
the usual 10 GHz horn and extend its sides in 
both the vertical and horizontal planes. 

The formula is: 4rcAB//U 

(where A & B are the final aperture di¬ 
mensions). Figure 2 describes the shape 
of the horn. 

Construction 

The local metal shop at the college that I 
teach ham classes at came up with some 5052 
aluminum sheet. At 0.062" thick, it’s just rigid 


enough to hold its shape out to an exit opening 
of about three feet on a side—just anough room 
to Fit into my station wagon’s rear hatch open¬ 
ing. 

Wc fabricated two sheets of aluminum into 
shape using a pattern press break for nice tight 
comers. We then manipulated both sections into 
place for a perfect extension of a small 10 GHz 
hom that gave us good results in earlier tests. 
We confirmed our measurements using the RS¬ 
GB formula (see above). 

The next step in the fabrication of the super 
hom was to heli-arc the two halves Together at 
10,000 degrees, using 5356 welding stock. 
Sanding cleaned up the joints for a smooth Fin¬ 
ish on the inside surfaces. We held our breath to 
make sure the entire hom would keep its shape 
without distorting under its own weight. It held 
up Fine with little warp. 

We attached a waveguide feed assembly, pat¬ 
terned after our small-hom sample. A small File 
gave us an almost perfect match to the WR-90 

Continued on page 77 



Figure 2. Dimensions and calculations for 
the 10 GHz Super Horn antenna. The horn 
formula appeared in the RSGB VHFIUHF 
manual. 
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Number 5 on your Feedback card 


The 23-Foot Indoor Antenna 

Make an effective 20 and 80 meter apartment-dweller antenna. 

by Richard Q. Marris G2BZQ 


8 



Figure 1 . A 23-foot indoor antenna for 20 meters: la) 20 meter antenna ; lb) 20 meter helical 
ground. 


R elocating into an apartment for the first 
time can have a very traumatic effect. 
This, of course, also applies to any other 
habitation where an HF outdoor antenna is 
not permitted or is physically impossible to 
erect. 

This first happened to me (licensed for 
too many years to remember how many) 
when, over 30 years ago, new employment 
meant moving the QTH at regular intervals, 
and turned me into an apartment dweller. 
Since then I’ve tried and evolved many 
apartment antenna types, including loops 
and helicals. 

My Solution 

With just 23 feet of wire across a room, it 
is possible to quickly get onto 20 and 80 me¬ 
ters in a minimum of time and at minimum 
cost. 

In each successive QTH move, the good 
old 23 feet of wire has always been used 
first, to get G2BZQ back on the air again 
within a few hours of taking up the new resi¬ 
dence. 

Figure 1 shows the 20 meter version, and 
Figure 2 that for 80 meters. Note that the 
same 23 feet of wire (A-B) is used for both 
bands. Assuming that your transceiver can 
be placed in the comer of a room, A-B will 
consist of a drop down of about four feet to 
your rig, and the remaining 19 feet will be 
hung horizontally diagonally across the 
room, at least 9" below the ceiling. White 
PVC covered stranded hookup wire (#22 
gauge—Radio Shack #278-1218) should be 
used as it is inconspicuous against a white 
ceiling. It should be supported by nylon fish¬ 
ing line which is also inconspicuous. 

This antenna should be kept away from 
electrical wiring, water pipes, etc. Terminate 
with a small plastic ring at point B, leaving 
about 2" of bare wire hanging down. Sup¬ 
port the plastic ring to the room corner with 
10 lbs. breaking strain nylon fishing line. At 
the other corner of the room, support the 
wire to that comer with fishing line, leaving 
a drop down at A (about four feet), which is 
near the transceiver. This is the 23-foot an¬ 
tenna! 

For 20 Meters 

See Figure 1. As an antenna wire is in¬ 
creased in length above 1/4 wavelength 
long, the terminal impedance increases to a 


point where the impedance reaches 50 ohms. 
Unfortunately, at the same time the reac¬ 
tance has also increased, but can be tuned 
out with a series capacitor (C in Figure la). 
This variable capacitor should be a good 
quality ceramic type, of equivalent size to 
that in your transmitter’s PA. It should be 
mounted in a plastic box with a large diam¬ 
eter plastic instrument knob. Coaxial socket 
SKT1 can be connected to a 50-ohm out¬ 
put having a pi network output, using a short 
length of RG58 feedline. Better still, an 
existing 20 meter antenna tuner (ATU) 
can be inserted between SKT1 and the rig. 
This will help eliminate TVI. 


For 80 Meters 

Figure 2 shows that the same 23 feet of 
wire is used for 80 meters, with the addition 
of a vertical end helical coil L2 which, in 
fact, is a combined loading coil and radiating 
element added to the end of the 23-foot wire 
(A-B). 

Using 22’ 6” of the same PVC covered 
wire, wind 21 feet helically on a 1/2” diame¬ 
ter wood dowel or plastic tube, spacing the 
turns over a width of 3’ 8". A tail of 18" will 
be left at the top end and, fitted with a strong 
clip, it can be attached to the main antenna 
wire at point B. It will be necessary to fit a 
suitable wood base to hold L2 vertically. 
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Feedback 


In our continuing effort to present the 
best in amateur radio features and 
columns, we recognize the need to go di¬ 
rectly to the source—you, the reader. Arti¬ 
cles and columns are assigned feedback 
numbers, which appear on each article/ 
column and are also listed here. These 
numbers correspond to those on the feed¬ 
back card opposide this page. On the 
card, please check the box which honest¬ 
ly represents your opinion of each article 
or column. 

Do we really read the feedback cards? 
You bet! The results are tabulated each 
month, and the editors take a good, hard 
look at what you do and don’t like. To 
show our appreciation, we draw one feed¬ 
back card each month and award the 
lucky winner a free one-year subscription 
(or extension) to 73. 

To save on postage, why not fill out the 
Product Report card and the Feedback 
card and put them in an envelope? Toss 
in a damning or praising letter to the edi¬ 
tor while you’re at it You can alos enter 
your QSL in our QSL of the Month con¬ 
test. All for the low, low price of 29 cents! 

1 Never Say Die 

2 Letters 

3 QRX 

4 Fun at 10,000 MHz 

5 The 23-Foot Indoor Antenna 

6 Accurate Low Cost VSWR Meter 

7 An Effective 160 Meter Antenna 

8 The “Simplest Transverter” 

9 Build the Tone Processor 

10 Review: The Down 
East Microwave WSSK 

11 Updates 

12 Hamsats 

13 Review: The GAP Voyager 
DX-IV Vertical 

14 Carr’s Corner 

15 Homing In 

16 ATV 

17 Hams with Class 

18 QRP 

19 RTTY Loop 

20 New Products 

21 Packet & Computers 

22 Ask Kaboom 

23 Special Events 

25 73 International 

26 Dealer Directory 

27 Above and Beyond 

28 Barter ‘n’ Buy 

29 Random Output 

30 Propagation 

31 Ham Help 


The 23-Foot Indoor Antenna 

Continued from page 16 

At the transmitter end of the antenna wire, 
a simple LC ATU matches the antenna to 
your rig. The ATU should be built into a 
metal box. LI consists of 14 close-wound 
turns of 18-gauge enamel copper wire, 
wound on a 1.2" diameter PVC form. Ll 
should be mounted in the metal box with at 
least a coil diameter of clearance away from 
metal work. Cl should be a good quality 
variable capacitor of 300 pF capacity, or 
even 500 pF. 

The simple ATU consists of Ll + C + 
SKT1, in a metal box. However , an existing 
good LC, or other ATU, could be used 
in place of the one shown. 

Wire length A-B, plus the vertical helical 
section L2, form the radiating antenna. L2 
should be mounted vertically and fitted with 
a wood base to support it—it should be at 
least 15" clear of walls, etc. 

Ground Systems for 20 and 80 Meters 

Ground connections are an ongoing prob¬ 
lem with the indoor antenna. If there is a 
metal water pipe close to the TX, then a 
short wire sioul flex can be clipped to it to 
form a ground. Do not connect to a plastic 
water pipe, gas pipes or electric wiring 
conduit. On 20 meters, the connecting 
lead should not exceed about six feet, and 
on 80 meters up to 15/20 feet should be 
satisfactory. 

Figure lb shows an artificial ground for 
20 meters. It consists of 36 feet of PVC cov¬ 
ered stranded wire (Radio Shack #278-1218) 
helically wound around a six-foot length of 
5/8" diameter dowel of plastic pipe. The 
turns should be spaced to fill a length of 5’5" 
on the dowel. The ends of the winding can 
be secured with tape. The connecting lead 
should be four feet long. The artificial 
ground should not be laid on the floor, but 
provided with supports at least 24" high and 
mounted horizontally. Various positions rel¬ 
ative to the antenna should be tried for the 
best results. 

I developed an excellent artificial ground 
for 20/80 meters when living in Minneapolis 
in the 1970s. The operating position was 
near a very large metal-framed double- 
glazed window. A short ground lead was 
clipped to the metal window frame and 
proved to be most effective on both 20 and 
80 meters. I have since tried this idea at oth¬ 
er locations. No doubt it formed a vertical 
ground plane. 

Conclusion 

This simple 23-foot antenna gives an 
apartment dweller a quick and effective way 
of working on the 20 and 80 meter bands. Of 
course, the higher the antenna the better the 
results. I have worked DX on 20 meters us¬ 
ing both 10 and 100 watts CW, and up to 
about 3,000 miles on 80 meters. However, in 
the interests of domestic safety and TVI 
elimimation, a low power TX is suggested- 
no more than 20 watts. B3 
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Designed for automobie power 
windows, these worm gear driven 
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Number 6 on your Feedback card 

Accurate Low Cost 


VSWR Meter 

Convert this CB accessory for 1.8-450 MHz operation. 

by Phil Salas AD5X 


N othing beats a good VSWR meter when 
it comes to playing around with new an¬ 
tenna designs. Unfortunately, meters that 
work up to 450 MHz can be quite expensive. 
This article describes simple modifications 
that can be made to popular CB-style VSWR 
meters to enable them to accurately perform 
up through the 3/4-meter ham band. 

The Meter 

Figure 1 shows a popular CB-type VSWR 
meter. Made by many different manufactur¬ 
ers, they use an internal directional coaxial 
coupler. They were very popular up until a 
few years ago when the transformer type 
VSWR meter became more popular (un¬ 
doubtedly due to their lower manufacturing 
cost). The CB-type meter is widely available 
at swap Tests, and can be had for very little 
money. I paid $5 for mine at one of our local 
electronic sidewalk sales. 

Upon getting home with this unit, I 
opened it up and was very impressed with 
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Figure /. The once-popular CB-type VSWR 
meter. 


the quality of the coaxial coupler itself. The 
total internal coupler length measured five 
inches. For best performance, a directional 
coupler should be less than a quarter wave¬ 
length at the highest frequency used. A quar¬ 
ter wavelength at 450 MHz is about six inch¬ 
es. so it appeared there was some potential 
here. Unfortunately, the internal components 
had very long lead lengths and were poorly 
dressed. Sure enough, a precision 50 ohm 
load measured with this meter showed a 2:1 
VSWR at 146 MHz, and a 2.8:1 VSWR at 
445 MHz. Obviously, this would not do. 

Modifying the CB-type Meter 

Figure 2 is an internal drawing of the 
VSWR meter. The first thing I did was re¬ 
move the detector diodes, 150 ohm terminat¬ 
ing resistors, and bypass capacitors. I then 
cleaned out all excess solder. Next, 1 made 
new bypass capacitors by paralleling good 
rectangular ceramic 0.001 and 0.01 pF ca¬ 
pacitors, as shown in Figure 3. The 0.01 pF 
capacitor is a good bypass at lower frequen¬ 
cies, and the 0.001 pF capacitor is a good 
bypass at higher fre¬ 
quencies. Mount 
these capacitors di¬ 
rectly to the termi¬ 
nal strips at either 
end of the coupler, 
attempting to make 
the lead lengths as 
close to zero as pos¬ 
sible. 


Then I put in new 1/4 watt 150 ohm resis¬ 
tors, as shown in Figure 2. Orient these resis¬ 
tors so as to minimize lead length. Also, po¬ 
sition the resistors so that the lead lengths 
are identical on both resistors. It doesn’t 
matter too much if there is some lead induc¬ 
tance, but it’s important that the lead induc¬ 
tance on both resistors be the same. 

Next, 1 put in two new 1N34A detector 
diodes (available from Radio Shack) as 
shown. Again, orient the diodes for mini¬ 
mum lead length and ensure that the lead 
length on both diodes is the same. 

That’s all there is to it. Now for some 
measurements. 

The Results 

For my test loads, I again used my 50- 
ohm precision termination, a 75 ohm F-type 
termination with a F-to-PL-259 adapter, a 
home-built 100 ohm termination, and the 
Radio Shack RS 21-506 15 watt DC-500 
MHz dummy load. The 100 ohm termination 
was built by sliding a I watt 100 ohm metal 
oxide resistor (RS 271-152) into a RG-6 F- 


Results at 445 MHz 

Measured VSWR 

Expected VSWR 

50 ohm precision load 

1.05:1 

1:1 

50 ohm 15 watt RS load 

1.10:1 

1:1 

75 ohm TV termination 

1.50:1 

1.5:1 

100 ohm termination 

1.80:1 

2:1 



Figure 2. An internal view of the VSWR meter, showing the components to replace. 
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Figure 3. Making new' bypass capacitors. 

56 connector (RS 278-214). A 1 wait resis¬ 
tor fits perfectly into this connector, and a 
1/2 watt resistor fits perfectly into the RG- 
59 F-59 connector (RS 278-211). The mea¬ 
sured results at 445 MHz were as shown in 
the table. 

Not bad! These results are certainly accu¬ 
rate enough for virtually anything most 
hams would want to do. Also, I was able to 
get a full-scale forward meter deflection at 
450 MHz with only a quarter watt of trans¬ 
mit power. 

1 have described a means of modifying a 
common variety CB-style VSWR meter 
such that it becomes virtually a precision 
VSWR meter up through 450 MHz. The 
price is right and you’ll have a piece of test 
equipment you’ll be proud of. fQ 
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CAN YOU SPOT THE ANTENNA? 


Neither can your neighbors. 
At last, a solution to antenna 
restrictions.The Ventenna™ 
quickly slips over your existing 
vent pipe, and your signal really 
gets out! It's nearly invisible and 
the most rugged antenna made. 

And Now, introducing the VT-27 
dual-bander for 2m and 440! 
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• about 

low ■ the weather 

as 

*i49 w n ur new Home Weather Sta- 
V/ tion helps you plan your day, 
■ safeguard your family and prop- 
B erty hy alerting you to local weather 
conditions that often vary from distant forecasts. 

Tells you to: Warn loved ones when wind chill 
threatens frostbite... Secure outside belongings 
against unexpected gusts... Protect plants when 
an alarm signals dangerous heat or cold . . . 
Increase watering when rainfall is too low—and 
much more. 

Designed to far outlast all others, the 
DLTlMETER II gives you over 20 most-wanted 
features including: 

• Wind Speed and Direction 

• Temperature • Chill factor 

• Alarms • Highs/lows/ 

times/dates • Metric/English 

• Quick-Mount (no tools) 
masthead mounting • Fast, easy “Point & Plug" direc¬ 
tion calibration (pat. pending) • Optional self empty¬ 
ing rain gauge • 3ft day money back guarantee • One- 
year warranty • 

Home Weather Station .only $179 

As aliove, without wind direction sensor.$149 | 
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VISAAIC phone orders: 800-USA-PKET (872-7338). 
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Number 7 on your Feedback card 


An Effective 160 Meter Antenna 

How to build one on a small residential lot. 

James S. Stanley KA6MMQ 


S ince the lime of the year had arrived 
when low frequency propagation char¬ 
acteristics are improving, my attention 
turned to finding a way to erect an effective 
yet low profile antenna for 160 meter oper¬ 
ation. Since we live on a small residential 
lot, approximately 100 feet by 100 feet 
square, my options were limited. After re¬ 
viewing a few .designs from several anten¬ 
na reference books, it looked as though the 
‘inverted L” Marconi antenna was going to 
be the only practical choice given the space 
available. 

The Marconi L-Type 

A typical Marconi L-type antenna con¬ 
sists of a wire which is 1/4-wavelength 
overall at the desired operating frequency. 
The length in feet is determined by the for¬ 
mula; 

234 

-f - = length (feet) 

r MHz 

The usual installation of a wire inverted 
L antenna for 160 meter operation consists 
of two support poles or other structures 
spaced approximately 100 feet apart. Both 
supports need to be 30 to 40 feet overall in 
height. Figure 1 shows a vertical elevation 
sketch of the typical L-type antenna. Note 
that a single wire is used to form the radia¬ 
tor portion of the example antenna. 

I chose to use steel mast tubing, sold by 
Radio Shack in 10-foot lengths, to act as 


the end supports for the antenna system. 
The feedpoint had to be located near the 
back comer of our property so 1 used the 
inside wall of the concrete block fence 
which surrounds our back yard to act as the 
only support for the 30-foot mast. After 
drilling the concrete wall and installing ex¬ 
pansion bolts, I used two 1-1/4” electrical 
conduit clamps to fasten the mast to the 
concrete. The installation is simple: The 
conduit clamps hold the mast tightly 
against the wall up to approximately seven 
feel above ground level. The masts have 
sufficient tensile strength so as to not 
break. They do, however, flex a bit in the 
wind. The other 30-foot mast is anchored 
to the outside wall of our house. A standard 
mounting kit was used for the support. Nei¬ 
ther mast has any guy wires or ropes at¬ 
tached to it for stabilization—it simply was 
not necessary. 

As you can see from Figure I, ground 
radial wires are required in order to achieve 
satisfactory performance from the typical L 
antenna. In many cases like mine a few ra- 
dials can be installed but the number and 
length are somewhat limited. The basic 
rule of thumb is to install as many as possi¬ 
ble that are 1/4-wavelength long at the fre¬ 
quency of interest. My antenna system has 
two radials that are 135 feet long and sev¬ 
eral more that are shorter. You may want to 
bury the radials to protect them. 

After erecting the wire as shown, I made 


several resistance/reactance measurements 
at frequencies between 1.800 MHz and 
2.000 MHz by using an RF impedance 
bridge connected to the feedpoint of the an¬ 
tenna. I used a General Radio model 916A 
RF bridge, along with a General Radio 
1211 -C unit oscillator as a signal source. I 
also used a Kenwood model R-2000 receiv¬ 
er as the null detector for the test setup. The 
results showed that the feedpoint resistance 
was generally quite low, approximately 10 
ohms resistance at the band center, which is 
1.900 MHz. This presented a very poor 
match for the HF transceiver used at my 
station. I might add that since I use one of 
those newfangled units with a solid-state 
output stage, the transceiver is designed to 
fold back or limit output power if the SWR 
is in excess of 1.5:1 in order to protect the 
output transistors from damage. I consid¬ 
ered using a tuner, but since the coax cable 
between the operating position and the an¬ 
tenna feedpoint was rather long, the perfor¬ 
mance and bandwidth in this particular in¬ 
stance would be quite poor. Some consider¬ 
ation was also given to installing a remote¬ 
ly-controlled matching network at the an¬ 
tenna feedpoint and running the control 
wiring back to the operating position. This 
option seemed loo complicated. What we 
really needed was a 50-ohm input 
impedance for the antenna so that standard 
RG-8 U coax could be used between the 
antenna and the operating position, where 




Figure l. Single-wire Marconi **inverted L" antenna. Figure 2. 300-ohm twin-lead Marconi ’*inverted L” antenna. 
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the transceiver was located. on hand which has a nominal 

characteristic impedance of 75 
The Twin-Lead L Antenna ohms and decided to put that to a 
After some additional investi- good use. A quarter wavelength 
gation, I found a design for an of the RG-11 U can be calculat- 
L-type antenna to be constructed ed by the formula: 
from 300-ohm TV-type twin P46 

lead. The physical dimensions 1/4 wavelength = x 0.66 

were to be approximately the 

same except the twin lead was to In this equation, the value 
be used to form a loop, similar 0.66 represents the velocity fac¬ 
to a folded dipole. The far end of tor of the transmission line, 
the twin lead was to be shorted which provides a correction for 
together and one end of the loop the line propagation characteris- 
connected to ground at the feed- tics when compared to propaga- 
point, while the other wire was lion of the radio wave in free 
to receive the power from the space. In this case, 1 wanted to 
transceiver. Figure 2 shows a di- optimize the antenna for 1.900 
agram of the “twin-lead L” an- MHz and have minimal SWR 
tenna. The theory of this type of present at the edges of the band, 
system is that the twin lead acts which are 1.800 MHz and 2.000 
as an impedance transformer MHz. So what we are really 
which increases the “radiation talking about is trying to make 
resistance” of the antenna, which the transceiver operate across 
in turn helps overcome the in- 200 kHz of spectrum. The actual 
herent ground system losses, length of RG-11 U coaxial cable 
The result is a more efficient an- worked out to be 85.4 feet. The 
tenna and a higher feedpoint cable was installed as shown in 
impedance. Figure 2 and the resistance and 

After disassembling the anten- reactance measurements were 
na shown in Figure 1 and replac- repeated for the three frequen- 
ing it with the twin-lead antenna cies previously outlined, 
shown in Figure 2 , we repeated This lime the antenna bridge 
the resistance/reactance mea- was looking at the antenna 
surements and found that the through the 75-ohm cable. The 
numbers had changed signifi- following results were noted: 
cantly from the original single¬ 
wire unit. The following results Frequency ResIstanceReactance 
were noted: 1.800 MHz 17 ohms +18 ohms 

1.900 MHz 56 ohms +2 ohms 

Frequency Resistance Reactance 2 .000 MHz 18 ohms -9 ohms 

1.800 MHz 110 ohms -152 ohms 

1.900 MHz 100 ohms -3 ohms Due t Q [h e physical layout of 

2.000 MHz 190 ohms +144 ohms m y h am s h a ck in relation to the 
While these values depart antenna and feedpoint, I needed 
from the ideal 50-ohm figure re- approximately 120 feel of coax- 
quired for optimum transceiver ial cable to get to the transceiver 
match, they represent workable from the antenna so I decided to 
parameters which can be trans- coil up most of the 75-ohm 
formed to 50 ohms. It would be matching section and then install 
expected that the impedance 52-ohm RG-8 U coaxial cable, 
measurements obtained would Again the velocity factor was 
vary somewhat from one instal- 0.66. I was a bit apprehensive 
lation to another; however, in about the potential attenu- 
my case, the center of the band ation from coaxial cable lengths 
at 1.900 MHz measured 100 this long; however, after consuit- 
ohms resistance with a small ing one of my textbooks, I deter- 
amount of capacitive reactance, mined that the worst case loss 
A review of transmission line was 0.45 dB at 2,0 MHz, assum- 
theory shows us that a 1/4-wave- ing a matched condition and a 
length section of transmission total cable length of 205 feet 
line, when presented with a load for the RG 11 and RG 8 types, 
other than the nominal This means that for 100 watts 
impedance of the line, will act as out of my transceiver, 90 watts 
an impedance transformer under would arrive at the antenna, 
the mismatched condition. The After the installation of the 
impedance inverting property of coaxial cable to the operating 
the line provides a good match position was complete, I again 
between a high-impedancc cir- connected the antenna bridge 
cuit and a low-impedance one. 1 and noted the following mea- 
had some RG-11 U coaxial cable surements: 



Figure 3 . Smith chart showing SWR versus frequency measurements 


taken at the operating position . 

0 REM MISMATCHED TRANSMISSION LINE VER. 2.00 

1 CIS : SCREEN , 0: COLOR 15, 1 

2 CLS : KEY OFF: 

3 PRINT : PRINT 11 AN RE DESIGN AID DEVELOPED FOR AMATEUR USE BY KA6MMQ" 

4 PRINT : INPUT * TRANSMISSION LINE or MATCHING SECTION IMPEDANCE *,* 2 


5 PRINT : INPUT - ANTENNA RESISTANCE LR 

6 PRINT : INPUT - ANTENNA REACTANCE \* U 

7 PRINT : INPUT « 5UI REFERENCE IWE0ANCE (Typical 50 Ohm) *; N 

8 PRINT : INPUT - OPERATING FREQUENCY IN MU f 

9 PRINT : INPUT * TRANSMISSION LINE VELOCITY FACTOR *.* V 


10 PRINT : INPUT - TRANSMISSION LINE DELAY IF MATCHED < 0t«rc*s ) P 

1? IF / ** 1.799 OR F »* 29.999 THEM SEEP; *f£P: SOTO 12 ELSE W 

12 CLS i PRINT ; PRINT • OPERATING FREQUENCY IS OUT OF RANGE * * 

13 PRINT : PRINT • SELECT OPERATING FREQUENCY 1.80 TO 30.0 Mij-: Q0T0 8 

14 IF P » 0 T«N P » P • -1 

15 R * .0174533 

16 XA * LX * (2 • TAN(P • R)) 

17 S « (TAN(P * R>) / 2: Xt * *LR • S: RR * 1 • (LX • S) 

18 2A * SQR((LR ‘ 2) • (XA ‘ 2)) 

19 28 » S0#((R8 * 2) ♦ <XB * 2>) 

20 PA * (ATN(XA / LR)) / R 

21 PI * (ATN(X8 / RS)) / R 

22 2C a 2A / ZB: PC ■ PA - PS 

23 IR * ZC * (C0S{PC * R>>: IX * ZC * (SlN(PC * 8)) 

24 A * (Z / (TAN(P • »))) ♦ LX 

25 LP * (ATNCLR / A)) / R 

26 IF LP > 0 THEN LP » LP - 180 

27 if IR < 0 then ix * lx * *i 

28 IF IR < 0 THEN !R « IR • -1 

29 NP * (ATN( IX t iR» / t: HP * IP - NP 

30 |F P <* -180 THEN MP « «P - 180 

31 if P <= -360 then mp * mp - iso 

32 If P <* -540 ?*EN MP « MP - ISO 

S3 V * (983.6) • V ! f t 360 

34 0 * tf * P; IF 3 «• 9 THEN 0 = 0 • *1 

35 IF I <* 0 THEN N ■ N * 1 

36 IT * (IR * N) * 2 

37 IU * OR - N) ‘ 2 

38 10 * OX) * 2 

39 E * SOROY * 10) 

40 C * SQROU * 10) 

41 0 * E + C 

42 G - E - C 

43 H « 0 / C 

44 CIS : 

45 PRINT : PRINT “ MATCHEO TRANSMISSION LINE OELAY « P; H D*Sr««* H 

46 PRINT : PRINT * MISMATCHED TRANSMISSION LINE DELAY » ■; MP; "0«sr«*- 

47 PRINT : PRINT * TRANSMISSION LINE INPUT RESISTANCE * •; JR; -Ohm- 

48 PRINT : PRINT - TRANSMISSION LINE INPUT REACTANCE * »; IX; -Ohm- 

49 PRINT ; PRINT - TRANSMISSION LINE LENGTH * 0; -Feet- 

50 PRINT ; PRINT - SU» AT TRANSMISSION ONE INPUT » «; H; 1- 

51 PRINT — 

52 PRINT ; INPUT • CHANGE MATCHING SECTION LENGTH ( Y OR N )•; AS 

53 IF AS * V* OR AS * "Y- THEN 54 ELSE 55 

54 CLS : GOTO 10 

55 PRINT : INPUT - ENTER NEW DATA * RERUN (Y 3f «)"; 88 

56 IF BS * *y*» OR RS ■ -Y- THEN 57 ELSE GOTO 58 

57 CLS : GOTO 4 

58 SYSTEM 

Figure 4. BASIC program: Mismatched Transmission Line. 
Frequency ResIstanceReactance operating position are values 
1.800 MHz 24 ohms -36 ohms which can be easil y ,rans - 

1.900 MHz 49 ohms ,3 ohms formed lo 50 ohms b Y usin 8 a 

2.000 MHz 48 ohms -59 ohms simple matching network such 

as an L-type configuration. For 
These final resistance/reac- the sake of visual interpretation 
tance measurements taken at the of the final measurements, I 
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Parts List, Antenna 


Quantity 

Description 

Source 

Part# 

6 

10' mast sections 

Radio Shack 

15-843 

1 

Wall-mount kit 

Radio Shack 

15-883 

3 

50' lengths 300-ohm twlnlead 




(to be spliced together) 

Radio Shack 

15-1153 

1 

Ground rod 

Radio Shack 

15-530 

2 

Egg insulator paks 

Radio Shack 

278-1335 

500‘ 

#18 solid tinned copper wire 




for ground radials 

Pacer Electronics 


85' 

RG11/U 75-ohm coax 

Pacer Electronics 


120’ 

Belden 8237-type 




RG 8/U coax 

Pacer Electronics 


2 

1-1/4* conduit clamps 

Ace Hardware 


20' 

5/16" nylon rope 

Ace Hardware 



CIA ,^- pt ^ C2A 

Figure 5. Simple L network anterna matching unit. 

Parts List, ATU 


Rating or Value 
6A @ 250 VAC 
6A @ 250 VAC 
5.4 UH 


Source 
Radio Shack 
Radio Shack 
Barker & Williamson 


normalized the figures shown above for 
50 ohms and plotted them on a Smith 
chart (see Figure 3) with a 1.5:1 and 2.0:1 
SWR circle also drawn on the graph. As 
you can see in this chart, a substantial por¬ 
tion of the band falls within the 2.0 region, 
and approximately 40 kHz either side of 
the band center at 1.900 MHz falls within 
the 1.5:1 region. This means that from 
1860 kHz to 1940 kHz my solid-state 
transceiver will produce full output power 
without any additional antenna tuner or 
ATU. 

Program to Predict Impedance 

The Marconi L antenna characteristics 
can vary greatly from one installation to 
another. It should be understood that, de¬ 
pending upon the resistance and reactance 
of the antenna feedpoint, it may or may not 
be necessary to use exactly 1/4- wave length 
or -90 degrees of transmission line in order 
to obtain a satisfactory match. The match¬ 
ing section could be longer or shorter for 
optimum results. 

Since a certain portion of this project 
could result in tedious trial-and-error 
cutting of coaxial lines, given the varia¬ 
bles involved from one installation to 
another, I decided prior to beginning the 
work to write a simple computer pro¬ 
gram in BASIC to predict the result¬ 
ing impedance at one end of the trans¬ 
mission line when the other end is termi¬ 
nated with an impedance other then the 
nominal characteristic impedance of 
the line. 

See Figure 4 for the program listing. If 
you care to enter the program codes for 
yourself, it should only require a few min¬ 
utes of time. Also, I have uploaded the 
program to the 73 BBS so that it can be 
downloaded for your use. The program is 
titled “Mismatched Transmission Line” 
and will operate on any IBM compatible 
computer. I should point out that the pro¬ 
gram and the matching/impedance trans¬ 
formation technology is applicable at any 
of the amateur HF frequencies you might 
be interested in. 


Matching Network C2A ARCO DM 

Circuit C2B ARCO DM 

Now for a very Barker & Williamson, 1( 
simple yet effective Circuit Specialists, P.O. 

matching network Pacer Electronics, 163C 

which will enable _ 

you to operate across 

the entire band from 1.800 to 2.000 MHz 
without making adjustments. That’s right, 
no knobs to turn or tweak! 

The circuit shown in Figure 5 has a basic 
ATU consisting of a single series inductor 
with two fixed shunt capacitors, either of 
which can be selected by switch S2. When 
operating in the bypass mode the unit is out 
of the circuit and, as I mentioned earlier, 
the transceiver will put out full power from 
1860 kHz to 1940 kHz. If operation below 
1860 kHz is desired, the ATU is switched 
in circuit and switch S2 is placed in the 1.8 
MHz position. If operation above 1940 
kHz is desired, switch S2 is placed in the 
2.0 MHz position. It is important to under¬ 
stand that the design criteria for this circuit 
was only to keep the SWR at substantially 
less than 1.5:1 at all portions of the band, 
not to effect an absolute 1:1 match at any 
frequency. 

If you examine one of the many graphs 
published in the various antenna textbooks, 
it is evident that the loss in transmitted 
power at an SWR of 1.5:1 is only 4%. That 
amount of loss is insignificant and will pro¬ 
duce no perceptible change in the received 
signal from your station. If you must have 
a 1:1 SWR at whatever frequency you hap¬ 
pen to be operating on, I suggest you use a 
standard ATU or transmatch, such as the 
SPC design. These are described in various 
antenna textbooks and are also for sale 
commercially from several equipment 
manufacturers. In that case, you may omit 
this ATU from the circuit. The ATU is de¬ 
signed to handle 100 watts CW or RTTY 
continuously, without heating or other 
problems. However, if you plan to operate 
with power levels in excess of 100 watts, 
you may wish to construct the matching 
network with components that have a high¬ 
er voltage and or current rating. 


(16 turns #14 solid copper wire on a 1.5* form, six turns per inch) 
Symbol Rating or Value Source 

CIA ARCO DM19 500-volt 680 pF Circuit Specialists 

Cl B ARCO DM19 500-volt 820 pF Circuit Specialists 

C2A ARCO DM15 500-vott 200 pF Circuit Specialists 

C2B ARCO DM15 500-volt 200 pF Circuit Specialists 

Barker & Williamson, 10 Canal Street, Bristol PA 19007. 

Circuit Specialists, P.O. Box 3047, Scottsdale AZ 85271. 

Pacer Electronics, 1630 W. 12th Place, Tempe AZ 85281. 


Construction Techniques 

As far as construction techniques go, I 
constructed my ATU on a small metal plate 
and mounted it on the wall of my shack so 
that it was out of the way. If you want to 
get fancy, you could put the circuit in a 
metal box with coax connectors. 

There you have it, operation across the 
entire 160 meter band, with no remote mo¬ 
tor controlled antenna matching units or 
other complicated devices. In fact, most of 
the matching is accomplished by the selec¬ 
tion of coaxial cable lengths and types. The 
coaxial cable is a necessity in order to con¬ 
nect the antenna feedpoint to the transceiv¬ 
er, so why not let it solve the impedance 
matching problems also? The RF 
impedance bridge and oscillator I used to 
make the resistance and reactance measure¬ 
ments were purchased surplus for a modest 
price. There are also several new solid- 
state units on the market which have the 
generator and detector self-contained; one 
even has a frequency counter built into it. 

One last note: I have enjoyed many con¬ 
tacts on 160 meters since installing this an¬ 
tenna and matching system. At night, I am 
consistently able to work other stations all 
over the country and receive good signal 
reports, with only 100 watts out of the 
transceiver. H 

References: 

Antennas , 2nd edition, by John D. Kraus 
W8JK. 

Radio Handbook , 23rd edition, by William 
I. Orr W6SAI. 

Radio Data Reference Book , 5th edition, 
G.R. Jessop G6JP, 

Antenna Engineering Handbook , 2nd edi¬ 
tion, Johnson and Jasik. 
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Number 8 on your Feedback card 


The “Simplest Transverter” 

Check out the 6 meter band with this 
inexpensive 2 meter interface. 

by Bob Witmer W3RW 


I nterested in trying a new band at mini¬ 
mum expense? Here's a receiving and 
transmitting converter (transverter) that re¬ 
quires no operating power (other than local 
oscillator DC) or T/R switching for opera¬ 
tion, and will provide a minimum communi¬ 
cations capability for checking out a new 
band such as 6 meters using a 2 meter 
transceiver. 

While checking out the latest Mini-Cir¬ 
cuits Labs catalog I was impressed by a new 
family of low-cost, high-level double-bal¬ 
anced mixers (DBMs); TUF-1H, TUF-2H 
and TUF-3H. With this in mind I decided to 
see how simple a transverter could be made. 
To simplify the design, I selected operation 
using the 6 and 2 meter bands and a 90 MHz 
LO. The high level DBM provides a useful 
output power level even though it is still on 
the low side (but not as low as the output of 
a standard level DBM, which is approxi¬ 
mately 20 times lower). In addition, the 
transverter will work with FM, SSB and CW 
modes. 

What is it? Well it really is nothing more 
than a high-level double-balanced mixer 
(DBM) with an attenuator on the transceiver 
side, an output low-pass filter on the antenna 
side, and a local oscillator (see Figure 1). 

As mentioned before, this approach is 
practical because the high-level DBM’s lin¬ 
ear power capability goes all the way to 25 
milliwatts. Without the need for any addi¬ 
tional power (other than the local oscillator) 
you can get an output that is approximately 
5 milliwatts—the actual power depends on a 
variety of factors. Measured transverter out¬ 
put using a HP 43ID power meter was 5.1 
milliwatts at 52.29 MHz. The other mixer 
characteristic that makes the simplest 
transverter possible is the DBM’s bidirec¬ 
tional capability: The RF and IF ports can be 
interchanged, allowing mixer operation to 


occur in either direction. 

Five milliwatts—you’ve got to be kid¬ 
ding! Now, before you laugh too much about 
that power level, consider that one well- 
known popular 2 meter hand-held transceiv¬ 
er has a 100 milliwatt low power position 
(one new 2 meter transceiver even has a 20 
milliwatt position!) and that when used with 
the normally supplied inefficient “rubber- 
duck” antenna, which typically has any¬ 
where from a 6 to 10 dB loss factor relative 
to a dipole, the resulting radiated power 
could be on the order of 10 to 25 milli¬ 
watts—only several dB higher than 5 milli¬ 
watts. In addition, since the free-space line- 
of-sight path loss at 53 MHz is approximate¬ 
ly 9 dB less than the loss at 146 MHz, if that 
5 milliwatts is connected to a dipole or bet¬ 
ter equivalent antenna, communications sim¬ 
ilar to low power 2 meter hand-held opera¬ 
tion is possible. This power level should 
make the FCC happy! 

Receive Performance 

If the transverter is used with a 2 meter 
transceiver with a 500 mW low power out¬ 
put, a 13 dB attenuator is needed on the in¬ 
put to limit the power to the linear operating 
range of the DBM. In this case, the total loss 
during receive is the conversion loss of the 
DBM—7 dB, plus the 13 dB loss of the at¬ 
tenuator pad for a total loss of 20 dB— 
equivalent to reducing the signal to 1/10 of 
its value. If your 2 meter receiver sensitivity 
is 0.2 pV then a 20 dB loss in front of the re¬ 
ceiver will be equivalent to using a 2.0 pV 
receiver—which is not really all that bad 
considering the stations you can work using 
a 5-milIiwatter! 

In actual practice I’ve had QSOs on sim¬ 
plex and through several local 6 meter re¬ 
peaters using only 2 
milliwatts—approxi¬ 


mately half as much power! In all honesty, 
my signal was noisy, but it was fully intelli¬ 
gible. 

My antenna is a Cushcraft Ringo at 25 
feet, fed through about 30 feet of RG-8/U. 
Considering the simplicity of the transverter, 
the performance was surprising! If you oper¬ 
ate CW or SSB. greater performance will be 
obtained. Figure 2 shows the transverter 
losses during transmit and receive. 

How It Works 

Receive: During receive, 6 meter antenna 
signals are connected via the low-pass filter 
to the DBM, where they are mixed with the 
90 MHz local oscillator injection. The 
transverter acts as a typical receive convert¬ 
er. The local oscillator’s output passes 
through the input attenuator to the 2 meter 
rig. 

Transmit: The 2 meter rig’s low power 
transmit signal is fed through the attenuator, 
where it is reduced to a level acceptable to 
the DBM and passed to the DBM. The 2 me¬ 
ter signal is mixed in the DBM with the 90 
MHz LO creating outputs in the 6 meter 
band and in the 230 MHz region. The output 
of the DBM is connected to the low-pass fil¬ 
ter, which passes the 6 meter signal and at¬ 
tenuates the 230 MHz output and any 2 me¬ 
ter and local oscillator signal feed-through. 

Detailed Operation Description 

The following sections provide a detailed 
description of the transverter’s operation and 
refer to Figure 3, the schematic diagram. 

Input Attenuator: The input attenuator of 
the transverter was designed for a 1/2 watt 2 
meter power level, using approximate resis¬ 
tor values from the ARRL Handbook's 50 
ohm resistive attenuator table, to provide ap- 



Figure I. Simplest Transverter diagram. 
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Figure 2. Transverter section loss diagram. 







Figure 3. Simplest Transverter schematic . 


Figure 4. Approximate layout of mixer!filter hoard (not to scale). 


proximately 13 dB of attenuation. This re¬ 
duces the 1/2 watt to the recommended max¬ 
imum linear rated input of the DBM, 25 
mW. The input and output sections of the at¬ 
tenuator are made up of two paralleled 150 
ohm 1/2 watt resistors. 

Mixer: As mentioned before, the transvert¬ 
er takes advantage of the DBM’s bidirectional 
performance characteristic. The DBM’s ports 
are matched to the appropriate frequency range 
sections of the transverter. The IF or lowest 
frequency port (Pin 2) is used as the 6 meter 
port. The LO output is connected to the "LO” 


frequency to insure crystal oscillation. LI is 
non-critical. One approach is to experiment 
until you get a coil that gives you the desired 
frequency oscillation range when tuned with 
CL When the free-run frequency tuning range 
covers the crystal frequency, remove the 47k 
resistor and install L2 and the crystal, then ad¬ 
just Cl for reliable starting and fine frequency 
trimming. 

Local Oscillator Frequency Selection 

FM & Repeater Band Segment Operation: 
A 90 MHz 5th over- 


not make this range, I would recommend using 
a 93 MHz crystal. This will convert the active 
6 meter repeater output section of the band 
(usually the lower half of the 53.01 to 53.97 
MHz range) to the repeater input/simplex sec¬ 
tion of the 146 to 147 MHz band. 

CW <£ SSB Band Segment Operation: Oper¬ 
ating the Simplest Transverter with a 94 MHz 
oscillator will translate 144 MHz to 50 MHz 
for weak signal work but would convert the 6 
meter repeater outputs to the low end of the 
147 to 148 MHz range—the repeater output 


port (Pin 4 ) and the 2 meter side is connected 
to the "RF* port (Pin 1). Pin 3 of the DBM is 
connected to case ground and does not need a 
separate connection if the case is grounded. 

Local Oscillator: The 90 MHz local oscilla¬ 
tor circuit is adapted from the July 1989 QST 
article, “A Clean, Low-Cost Microwave Local 
Oscillator,” by Richard Campbell. Mini-Cir¬ 
cuits Labs MAR-4 and MAV-11 MIMICs are 
used to provide the +14 to +17 dBm injection 
needed for high-level DBM operation. The cir¬ 
cuit will "free” oscillate with a 47k resistor in 
place of the crystal and L2. This can be used to 
get the oscillator LI and Cl components on 


tone crystal, Yl, was 
chosen for the oscilla¬ 
tor so that the receive 
range for 53 to 54 
MHz would convert to 
143-144 MHz to sim¬ 
plify frequency read¬ 
out. Many of today’s 2 
meter rigs will oper¬ 
ate, or can be modified 
for full operation, 
down to 142 MHz, 
permitting this ap¬ 
proach. If your rig will 




Figure 5. Approximate layout of the local oscillator board (not to scale). 
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Figure 8. Pin identification of the MAV-11 and MAR-4 MMICs. 









section of the 2 meter band. Local 2 meter re¬ 
peater signals are often strong enough that 
some bleed-through is noted during base oper¬ 
ation with an outside antenna if you use this 
frequency plan. 

Output Filter: Because of the translator’s 
frequency plan and the low output power level, 
filtering requirements are not severe. The 6 
meter side of the DBM is connected to a five- 
section low-pass filter (L5, L6 C22, C23 and 
C24) whose values were selected from the 
five-element low-pass filter table in the ARRL 
Handbook , targeted at a 3 dB corner at 60 
MHz with 20 dB attenuation at 83 MHz and 40 
dB at 125 MHz. 

Construction, Check-Out and Operation 

The Simplest Trans verier was constructed in 
two parts to simplify assembly and check¬ 
out—the input attenuator/DBM/output low- 
pass filter and the local oscillator. Both were 
assembled by gluing small pieces of single-sid¬ 
ed board material, cut to the size required for 
the connection pads, onto a double-sided G-IO 
circuit board where desired. If a change is re¬ 
quired, you can pry the desired pad loose and 
glue it in the new location. Grounding is ac¬ 
complished by soldering directly to the ground 
plane—keeping the RF circuit ground leads as 
short as possible. Feed-through bypass capaci¬ 
tors are used for bypass requirements and DC 
power distribution is done on the opposite side 
of the board. Figures 4 and 5 show approxi¬ 
mate layouts. 

As mentioned before, local oscillator opera¬ 
tion can be checked with a broadcast FM radio. 
With the LO operating, the transverter can be 
used as a receive converter for initial check of 
operation. An FM broadcast receiver (tuned to 
the second hannonic) can also be used to moni¬ 
tor the output of the transverter during transmit. 

When operating with the transverter, use 
your 2 meter rig just as you normally would (in 
low power position). Program CTCSS and re¬ 
peater split parameters as required if repeater 
operation is intended. 

Higher performance can be achieved by 
adding receiver and transmit amplification 
stages to the transverter. Figure 6 shows one 
way that this could be accomplished. 

Other Bands 

The Simplest Transverter approach can be 
applied to other frequency band combinations. 
One example of this is shown in Figure 7, 
where the Simplest Transverter approach is 
used to provide 40 meter capability using a 10 
meter transceiver. Of course, the input attenua¬ 
tor value and the low-pass filter characteristics 
must be adjusted, as required, for different 
power levels and operating frequencies. 

Only slightly more complex than a receive 
converter, the Simplest Transverter provides 
about the simplest way to obtain operation on 6 
meters with a 2 meter rig—any mode. This 
same approach can be used to obtain similar 
results on other ham bands. 

Many thanks to all those who’ve had their 
ears abused by my noisy signals during QSOs 
while checking out the ability to conduct prac¬ 
tical communications with milliwatt level 
transmit power. Q 



Transverter Parts List 

Part 

Description 

Cl 

2-10 pF ceramic trimmer or equivalent 

C2.C9.C12 

0.1 pF disc ceramic capacitor, 16-20 volts 

C3,C8,C10,C11 ,C14,C16,C17, 


C19,C20,C21 

0.01 pF disc ceramic capacitor, 16-20 volts 

C5 

18pF NPO ceramic capacitor, 16-20 volts 

C6 

56 pF NPO ceramic capacitor, 16-20 veils 

C4,C7,C13,C15,C18 

0.001 pF feedthrough 

C22.C24 

56 pF miniature silver-dipped mica 

C23 

100 pF miniature silver-dipped mica 

D1 

1N4005 silicon diode 

LI 

5 turns no. 28 enameled wire, 0.1" i.d., 0.2" long 

L2 

0.33 pH miniature RF choke 

L3,L4 

0.33 to 1.6 pH miniature RF choke 

L5.L6 

0.22 pH air-wound or toroid coil—or miniature choke 

R6 

560 ohm 1/4 watt carbon film resistor 

R7 

1,000 ohm 1/4 watt carbon film resistor 

R8.R11 

470 ohm 1/4 watt carbon film resistor 

R9.R12 

100 ohm 1/4 watt carbon film resistor 

R10 

47 ohm 1/4 watt carbon film resistor 

R3 

100 ohm 1/2 watt carbon film resistor 

R1,R2,R4,R5,R13 

150 ohm 1/2 watt carbon film resistor 

R14.R15 

220 ohm 1/2 watt carbon film resistor 

Q1.Q2 

2N3563, 2N5179—NPN transistor or equivalent 

U1 

7805 or equivalent 5 volt regulator 

U2 

Mini-Circuits Lab MAR-4 MIMIC amplifier 

U3 

Mini-Circuits Lab MAV-11 MIMIC amplifier 

U4 

Mini-Circuits Lab TUF-2H double-balanced mixer (also 3H & 1H0 

Y1 

90 MHz 5th overtone, series resonant-crystal 

The Mini-Circuits Labs components 

can be obtained from M. Lader Co., 1495 Alan Wood Road, Con- 

shohocken PA 19428; (215) 825-3177, (800) 442-3177. 

The 5th overtone 90 MHz crystal is available from Marden Electronics Co., Inc., 32100 Droster Ave., P.O. 

Box 277, Burlington Wi 53105; (800) 222-6093. The price is $14, including postage and handling. 



CIRCLE 259 ON READER SERVICE CARD 


Where's the Fun? 

The 10 meter test had started, and I expected the band 
to open about the time I arrived at the mote). Ri* and 
gel cell were in the trunk. Maxi-J was right beside, 
rolled up inside the launcher pail. Room"with a view. 
Maxi takes off from the balcony sloping down to a tree, 
His tail slips under the door. And I’m 59 in Japan. . . 
.MO J-15 J-17 J-20 J-30 J-40 

$39 $42 $47 $49 $59 $69 ‘si 

Add S6 Post & Handling USA & Canada SI4 others 

AntennasWesi ° rde «' Hotline: 

Box 50062-S. Provo IT $4605 800-926-7373 


READ MY LINES 

“NO HIGH PRICES” 


BUY-SELL-TRADE 

Call or write for flyer 

WOLFE COMMUNICATIONS 

1113 Central Avenue 
Billings. MT 59102 

_ 406-252-9220 _ 

CIRCLE 20 ON READER SERVICE CARD 

Stretch Beam? ~ 

It was Sunday morning of Field Day. The skv to the 
east showed color as 40 meters turned scratchy. I 
switched to 20 CW. There was an SM calling CQ. Why 
not see if he could hear my 4 watts? He did. I called CQ 
and worked DL and JA. Noone else was working DX. 
Funnv what happens when vou have a Stretch Beam. . 
S-10 S-15 S-17 S-20 S-30 S-40 

$49 $59 $69 $79 $89 $99 si 

Add 56 Post & Handling USA <fc Canada 514 others 
AntennasWest Order Hotline: 

Box 50062-S. Provo UT 64605 800-926-7373 , 

CIRCLE 236 ON READER SERVICE CARD 


CIRCLE 132 ON READER SERVICE CARD 


UTMOST MODIFICATION BIBLE 

THE GREATEST IN ITS TIME. 

EVEN MORE COMPLETE1I! 

OVER 50 COMPLETE SYNTHESIZED CRYSTAL CHARTS. 

OVER 20 ARE PflECAVCUULTEOMOCMFICATlON CHARTS. 

OVER 60 PLL DIAGRAMS. - SCANNER MODIFICATION. 

OVER 100 MODIFICATIONS FOR PLL C.B.'S. 

OVER 100 HAM RADIO MODIFICATIONS. 

TEN METER MODIFICATIONS,-LINER SCHEMATIC DESIGN | 

OVER 800 MIKE WRING COOES. 

ANTENNA/COAX db GAiN/LOSS DESIGN CHARTS. „ 

KDC SOUND 1 - 800 - 256-9895 JUST: 

5 PINE MEADOW $29.95 
CONROE, TX 77302 check or money order 



CIRCLE 151 ON READER SERVICE CARD 



New 7NC? OW pro 7 who wants to know more? 

Share from the hands-on experience of others each month. 
12 exciting issues on/y $24 ! Mention 73 and receive three 
bonus issues. Start getting the most from your packet setup! 

SEND PERSONAL a ItvCK OR MONEY ORDER \V$ FUNDS'! JDDA1' TO: 

Packet Ffcwar PO Bax 189. Bcrtesan. TX 78097 


CIRCLE 233 ON READER SERVICE CARD 


73 Amateur Radio Today * February, 1993 29 






Number 9 on your Feedback card 


Build the Tone Processor 

Eliminate interfering signals with this versatile 
switched capacitor audio filter 


T he lone processor described here uses 
the National Semiconductor MF4. a 
four-stage Butterworth low-pass filter. As 
Figure 1 shows, unlike conventional au¬ 
dio filters, the capacitor filter cutoff f c 
can be changed by varying the clock fre¬ 
quency f c lk. There are two varieties of 
MF4 switched capacitor filters, the MF4- 
100 and the MF4-50. The MF4-100 is 
shown in Figure 1. For the MF4-50, the 
relationship between the cutoff frequency 


by Kazuo Niwa JA1AYO 


and the clock frequency is f c = f c Ik/50. 
Referring to Figure 1, the input 
impedance Zin is 3 megohm for a f c of 3 
kHz and 20 megohm for a f c of 500 Hz. 
The SCF has an ideal filter gain of 
around about 1. Attenuation for a four- 
stage filter is 24 dB per octave. 

The MF4-100, an S-pin DIP package is 
used in this tone processor. The cutoff 
frequency f c varies from 500—3000 Hz 
and f c Ik varies over a range 100 times 


greater between 50—300 kHz. Two MF- 
4s are used in series to create an eight- 
stage low-pass filter in order to achieve 
greater attenuation. 

Once power supply connections are 
made, a frequency counter can be con¬ 
nected to terminal TP as shown in Figure 
2 to measure the clock frequency f c Ik 
without affecting the oscillator frequency. 
As variable resistor VR is adjusted, the 
cutoff frequency f c and clock frequency 



Photo A. Remove interference with this versatile switched capaci¬ 
tance audio filter. 



Photo C. The completed PC board. 



Photo B. Inside view of the tone processor. 



Photo D. Chopping of the waveform by the clock signals can be ob¬ 
served. 
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V CHANGtHI mV* f „ . «-< FORMULA (S 

-—|—► 1 *«• *eu'»G 



INPUT IMPEDANCE 
z^.io'O/fc iai 
» c *»IH*,Z ils ^Ofna 


GAIN AV IS ESSENTIALLY 
UNITY SINCE The SIGNAL 
SOURCE RESISTANCE is 
MUCH LCSS Than 


Figure FA switched capacitor filter (SCF) 
can he made using the MF4-100. 


f c Ik for an 24 dB/octave four-stage low- 
pass filter and a 48 dB per octave low- 
pass filter vary as shown in Figure 2b. 
This tone processor is very effective in 
removing unwanted noise from SSB 
signals. 


* 300 H* 

3-STAGE CHEBYSHEV 

HIGH PASS FILTER {i8<»»/OCTAVE 


MF4-100 TA7368P 


■•OUT 

(SPEAKER OR 
HEADPHONES! 


'CLOCK ASSEMBLY adjustment 
fCL* * 30 ~ 300 kM* 


Figure 3 . Block diagram for the complete tone processor using two MF4-I00 SCFs. 



Figure 4. Circuit diagram for the SCF tone processor circuit. 


Circuit Description 

The final version of the tone processor. to the MF4s holds steady to ensure clock 

shown in Figure 3 and Figure 4, is de- frequency f c lk stability. ICI, a LM358, 

signed chiefly for improving SSB recep- shown in Figure 5, is composed to two op 

tion. so low-pass filters (using the SCF amps: One is a three-stage Chebyshev 

ICs) as well as high-pass filters are used high-pass filter: the other provides a 1/2 

to provide audio balance. An LM358 op Vcc output which is used by the MF4s. 

amp Chebyshev active filter with f c fixed The high-pass filter uses fixed RC pas- 
at 300 Hz has three stages and 18 dB/oc- sivc type components to set the clock fre- 
tave attenuation. An audio amplifier fol- qucncy, but the two MF4s of the eight- 
lows the high-pass and low-pass filters to stage low-pass filter use variable resistors 
drive a speaker. to change the low-pass filter clock fre- 

The circuit shown in Figure 4 should quency. 
be connected to a 12-volt power supply. The National Semiconductor ICs are 
An 8-volt three-terminal voltage regulator available through Digi-Key Corporation 
is used to ensure that the voltage supplied (800-344-4539) and other sources. The 


Toshiba TA7368 audio amplifier IC is 
available from MCM Electronics, 858 E. 
Congress Park Dr., Centerville, OH 
45459-4072; Telephone: (800) 543-4330 
or (513) 434-0031. 

Printed circuit patterns for the circuit 
boards and the circuit layout are shown in 
Figure 6. Place a pin in the circuit board 
hole marked test point (TP). Photo A 
shows the completed tone processor in its 
case. The frequency characteristics of the 
tone processor where the cutoff frequen¬ 
cy fc is set to 2 kHz are shown in Figure 
7. The upper and lower slopes of the 
curve illustrate the difference in the char¬ 
acteristics of the low-pass Butterworth 
filter and the high-pass Chebyshev filter. 
The circuit board can be put in a project 
box, as shown in Photos A and B, with 
two rotary variable resistors on the front 
panel to control the cutoff frequency of 
the low-pass filter and the volume, as 
well as an on/off switch. 

Operation 

Put the tone processor between a 
transceiver and external speaker. If the 
tone processor is OFF, then the speaker 
line simply runs through the tone proces- 
sponse for the 4-stage filter (c). Frequency response for the 8-stage filter. sor unaffected. Use insulated wire on the 




Figure 5. 3-stage Chebyshev high-pass filter 
and 112 Vcc circuit . 
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run from VR1 to avoid frequency 

changes—putting your finger near that 
wire is enough to shift the clock frequen¬ 
cy. The frequency markings on the cutoff 
frequency control as crowded in the upper 
range are shown in Photo A. This prob¬ 
lem could be solved by a D curve variable 
resistor, but they are hard to get. 

While listening to 40 meter SSB with 
the tone processor, much unwanted noise 
could be eliminated by adjusting VR1. 
For SSB a cutoff frequency of about 1000 
Hz proved to be the best for reducing 
noise; below that frequency, intelligi¬ 
bility suffers. The tone processor general¬ 
ly improves readability 4 signals to read¬ 
ability . B1 


Reprinted from CQ Ham Radio, November 
1991. pp. 404 — W8 . Translated by David 
Cowhig WA1LBP. 


( Figure 6 (a). PC board foil pattern . 

(b). Parts placement. Please note that this 
parts placement diagram is shown as 
viewed from the foil side of the PC board , 
the components mount on the opposite 
side of the foil pattern. 
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73 Review 


by Peter H. Putman KT2B 

The Down East 
Microwave WSSK 

Microwave weak signal source kits. 


Down East Microwave 
RR1, Box 2310 
Troy ME 04987 
Telephone: (207) 948-3741 
Fax: (207) 948-5157 
Price Class: Complete kit, $65; assembled 
board, $88; assembled In a box, $120. 


T o paraphrase a current beer commercial, 
“Wouldn’t it be great if someone made a 
simple, reliable and inexpensive signal 
source for the microwave bands?” Well, 
someone does, and they're called the 
WSS903K, WSS1152K and WSS1296K kits 
from Down East Microwave. All three kits can 
be assembled in one evening (if you’re so in¬ 
clined) and feature on-board interdigital fil¬ 
ters, MM 1C stages for stability, and a no-tune 
design. 

How They Work 

All three sources use a two-stage oscilla¬ 
tor/buffer, working anywhere from 90 to 110 
MHz, followed by an MMIC amplifier, diode 
multiplier and two additional MMIC amp 
stages. Output is typically in the l-to-3-milli- 
watt range, which is more than adequate for 
aligning preamps and mixer stages. The 
WSS903K is designed for an output frequen¬ 
cy of 903.100 MHz using a crystal frequency 
of 90.3100 MHz, while the WSS1296K pops 
up at 1296.100 using a 108.0833 fundamen¬ 
tal. On the other hand, the WSS1152K is 
probably the most versatile of the three, with 


usable harmonics all the way up to and in¬ 
cluding the 3 cm band (10.368 GHz). It can 
be used at 2304, 3456, and 5760 MHz as 
well, and for just fooling around it makes a 
great local oscillator (add 144 MHz, and mix 
to get 1296 MHz output). 

Construction 

Assembly is very easy. You'll need to wind 
four coils using a 0.1"-diameter drill bit and 
#24 enameled wire, supplied in the kit. Two 
BFX89 transistors are used in the oscillator 
stage, followed by a MAR-3 MMIC, an HP 
2835 multiplier diode, a MAR-6 MMIC and 
another MAR-3 for output. About a dozen 
chip capacitors are included, and you’ll need 
to use a small pair of needle-nose pliers and 
a low-wattage iron to solder them in place. 
Keep all leads as short as possible on the 
coils and resistors. This isn’t hard to do as 
you can lay each component on top of the 
board and cut the leads according to the sol¬ 
der pads. I did find some variation from the 
coil windings in the instructions for the 
WSS1152, and changed LI from 10 turns to 
11 turns, gaining 3 dB more output and 


putting the crystal right on frequency 
(96.0020 MHz). 

A good frequency counter would be helpful 
to check the crystal and trim it in, but if you 
have a receiver for any of these bands and 
you know the calibration, just make a note on 
the board with permanent marker. If you want 
to be sure of your frequency, allow the unit to 
warm up and stabilize for a bit . . . say 10 
minutes or so. 

Down East offers an option to get a bit 
more “oomph" from the board by adding an¬ 
other MMIC stage just before the output con¬ 
nector. The parts for this stage (another 
MAR-3 MMIC, a 220-ohm 1/4-watt resistor, 
and a 22 pF chip capacitor) can be ordered at 
the same time for a slight additional cost. 
You’ll have to wind another eight-turn 0.1* di¬ 
ameter choke from #24 enameled wire as 
well. 

In Use 

Down East suggests a Radio Shack 270- 
238 box for installation. I would prefer to use 
a small Hammond or Bud die-cast box with a 
BNC or SMA connector and feed-throughs for 



Photo A. The Down East Microwave WSS (Weak Signal Source) kits can be ordered for outputs on either 903.1 
(WSS903K), 1152 (WSS 1152K) or 1296 MHz (WSS1296K). 


DC power. The board 
is small enough at 3* x 
5* to fit in just about 
any configuration, and 
you could put all three 
together in one box 
with a power supply 
and just switch to the 
desired port. I’ve used 
mine to check the sen¬ 
sitivity of several 
GaAsFET preamps I 
use on 33 cm, 23 cm 
and 13 cm. Although 
the crystal stability 
would be far better 
with an oven, drift is 
pretty minimal after 
warm up and gives 
you an easy way to 
find yourself on any of 
these bands, especial¬ 
ly if you’re trying to 
work another mi¬ 
crowave station on a 
schedule. Q 
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U Number 20 on y 

New products 

Compiled by Hope Currier 



COMMUNICATIONS 

SPECIALISTS 

The PE-15 from Communications 
Specialists is a miniature sub-assem¬ 


bly capable of sending 15 separate 
codes in the POCSAG (RPC-1) for¬ 
mat. The PE-15 is intended tor opera¬ 
tors of local “in-house" radio systems 
wishing to signal tone-only pagers. It is 
ideal for factories, restaurants, sales 
managers, security operations, oil 
fields, or wherever direct control of lo¬ 
cal area paging is desired. The 15 
available codes may be used to acti¬ 
vate up to 4 distinct alert tones on 
each pager, 15 individual pagers, or 
any combination thereof. Communica¬ 
tions Specialists also makes the PE-4 
four-call and PE1000P 1,000 call 
POCSAG paging encoders. All of 
these units can be used on most two- 
way radio systems, providing en¬ 
hanced capability of existing systems 
at low cost. 

The PE-15 and PE-4 are factory- 
programmed to your specific address 
codes, or may be field-programmed 
via an available keypad. They each 
sell for $99.95. For more information, 
contact Communications Specialists, 
Inc., 426 West Taft Avenue, Orange 
CA 92665-4296; (714) 998-3021. 
(800) 854-0547, Fax: (714) 974-3420. 
Or circle Reader Service No. 201. 



J & WTECHNOLOGY 

IRACS (Interactive Remote Alarm 
and Control System) from J & W Tech¬ 
nology is a controller that allows you 
to perform reliable long-range remote 
control with your hand-held or mobtie 
radio. IRACS is designed to connect 
easily to the speaker, microphone and 
PTT lines of any FM transceiver. 


IRACS uses this transceiver to receive 
DTMF commands from you and to 
transmit acknowledgements and sys¬ 
tem status back to your handheld. 
Typical uses include remote 
control and site alarm for 
your repeater site, home 
or car. You can use it sim¬ 
ply to turn on a remote 
speaker for selective call¬ 
ing or to turn on a tape 
recorder remotely. 

IRACS is available in the following 
configurations: fully assembled and 
tested, with matching case, $149; fully 
assembled and tested PC board with¬ 
out case, $119; complete parts kit with 
a single-sided PC board, $99. For 
more information, contact J & W Tech¬ 
nology 38 Jade Street Scarborough, 
Ontano, Canada M1T2T8; (416) 298 - 
4499. Or circle Reader Service No. 
204. 



R & D ENGINEERING 
SYSTEMS 


R & D Engineering is offering two 
analyzers, the AS-100 and the AS- 
1750. Both analyzers include power 
supplies and have 
the same specifica¬ 
tions except that 
they operate in dif¬ 
ferent bands: The 
AS-100 operates 
from 2.8 to 105 
MHz, and the AS- 
1750 operates the 
850 to 1750 band. 

The suggested re¬ 
tail price is $179 for 


the AS-100 and $259 for the AS-1750, 
plus shipping and handling. Dealer 
rates are avaifable. For more informa¬ 
tion, contact R & D Engineering Sys¬ 
tems, 502 Canal St., Folsom CA 
95630; (916) 985-2555. Or circle 
Reader Service No. 202. 



SAGANT ANTENNA 

Arrow Line antennas from SAGANT 
U.S.A. for HF, VHF, and UHF are com¬ 
pact and lightweight, with a fow radia¬ 
tion pattern tor outstanding perfor¬ 
mance. Model AL-207F is a base-type 
2m/70cm dual-bander (51* long, 0.77 
lbs.) that handles 250W FM. The AL- 
144F is a compact base antenna for 2 
meters. Other Arrow Line models for 
mobile, 2 meters, HF and 1.2 GHz are 
available. SAGANT also offers a wide 
range of wire antennas, such as Zepp- 
type and inverted V, and HF mobile 
antennas that are slim and short for 
mounting on the roof. 

For prices and more information, 
contact SAGANT U.S.A., 360 W. Bed¬ 
ford Ave., Suite ill, Fresno CA 
93711; (209) 261-1400, Fax: (209) 
261-0662. Or circle Reader Service 
No. 203. 



TIC GENERAL 

TIC General has introduced the 
Mode! 1022 TIC Ring, downsizing the 
larger Model 1023 into a compact yet 
very powerful rotor. Far more than a 
rotor, this is a Ringrotor, with rugged 
steel ring construction, a powerful 
drive motor, solid worm gear braking 
and galvanized coating. It will mount, 
hold and turn large antennas. It offers 
an analog controller, preset, North cen¬ 



ter, South stop, analog meter readout, 
memory backup, and an easy-to-read 
scale. 

The TIC Ring Model 1022 is $649 
plus S & H. For more information, con¬ 
tact TIC General, Inc., P.O. Box 1, 302 
Third Street East, Thief River Falls MN 
56701; (218) 681-1119. (800) 842 - 
7464, Fax (218) 681-8509. Or circle 


HAMTRONICS, INC. 

The Hamtronics TD-4 Selec¬ 
tive Calling Module is a relatively 
new economy touch-tone decoder with 
one latching output. This versatile module, 
only a few inches square, is primarily de¬ 
signed to mute the speaker of a receiver or 
transceiver until someone calls by sending a four¬ 
digit DTMF signal, thus making it unnecessary to listen 
to ail the activity on a channel just so someone can call you 


once in awhile. It is easy to modify the latch input circuits on the 
TD-4 to perform the LiTZ function, i,e. mute the receiver until a 
DTMF zero has been received for six continuous seconds, making 
it a low cost solution for implementing this new emergency warning 
scheme. 

The TD-4 is only $49 in kit form or $89 wired and tested. For 
more details and a complete catalog, contact Hamtronics, Inc., 65- 
F Moul Road, Hilton NY 14468-9535; (716) 392-9430, Fax: (716) 
392-9420, Or circle Reader Service No. 205. 
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Amateur Radio Via Satellites 


AO-13 PROVISIONAL MODE SCHEDULES 1993 

M QST — AO-13 TRANSPONDER SCHEDULE "* 1992 Dec 21 - Feb 08 
: MA 0 to MA 256 ! 


Mode-B 

Mode-S: 

Mode-LS 

Mode-JL 

Mode-B 

Omnis 


MA 

MA 

MA 

MA 

MA 170 to MA 


Attitude Dec 21 
Jan 04 
Jan 18 


130/0 

140/0 

150/0 


15! 


MA 

0 

to 

MA 

40 ! 

MA 

40 

to 

MA 

50 !<■ 

MA 

50 

to 

MA 

55 !<■ 

MA 

55 

to 

MA 

70 ! 

MA 

70 

to 

MA 

256! 

MA 

170 

to 

MA 

15! 


50 !<- S transponder; B trsp. is OFF! 
55 !<- S beacon + L transponder 
Alon/Alat 150/0 


Eclipses: Transponder OFF MA 170 to 256Jan 28 - Mar 04 
M QST *** AO-13 TRANSPONDER SCHEDULE **' 1993 Feb 08 - Mar 08 
Mode-B 
Mode-S 
Mode-LS 
Mode-JL 
Mode-B 

Omnis : MA 170 to MA 15 ! Move to altitude 180/0, Mar 08 
Please don’t uplink to B, MA 40- 50. Interferes with Mode S. 

M QST — AO-13 TRANSPONDER SCHEDULE ~* 1993 Mar 08 - May 10 
Mode-B : MA 0toMA120! 

Mode-S : MA 120 to MA 130 !<- S transponder; B trsp. is OFF! 

Mode-LS : MA 130 to MA 135 !<- S beacon + L transponder 
Mode-JL : MA 135 to MA 150 ! Alon/Alat 180/0 

Mode-B : MA 150 to MA 256 ! 

Omnis : MA 230 to MA 40 !Move to altitude 210/0, May 10 
Please don’t uplink to B, MA 120-130. Interferes with Mode S. 

M QST *** AO-13 TRANSPON DER SCHEDULE *** 1993 May 10 - May 31 
Mode-B 
Mode-S 
Mode-LS 
Mode-JL 
Mode-B 
Omnis 

Please don't uplink to B, MA 180-190. Interferes with Mode S. 

Series: 1993 May 31 * 1993 Nov 08 

MOST*** AO-13 TRANSPONDER SCHEDULE*** 1993 May 31 - Aug 02 


MA 

0 to MA 

180 ! 


MA 

180 to MA 

190 t 

<- S transponder; B trsp. is OFF! 

MA 

190 to MA 

195 ! 

<- S beacon + L transponder 

MA 

195 to MA 

210 ! 

Alon/Alat 210/0 

MA 

210 to MA 

256 ! 


MA 

250 to MA 

60 ! 

Move to attitude 120/0, May 31 


Mode-B 

MA 0 to MA 256 1 


Mode-S 

MA 

1 


Mode-LS 

MA 

I 

Attitude May 31 120/0 

Mode-JL 

MA 

| 

Jun 14 130/0 

Mode-B 

MA 

1 

Jun 28 140/0 

Omnis 

MA 170 to MA10 ! 

Jul 12 150/0 

M QST *** AO-13 TRANSPONDER SCHEDULE *** 1993 Aug 02 - Aug 30 

Mode-B 

MA 0 to MA 

40 ! 


Mode-S 

MA 40 to MA 

50! <- 

S transponder; B trsp. is OFF! 

Mode-LS 

MA 50 to MA 

55! < 

S beacon + L transponder 

Mode-JL 

MA 55 to MA 

70! 

Alon/Alat 150/0 

Mode-B 

MA 70 to MA 256 ! 


Omnis 

: MA 170 to MA 

10! Move to attitude 180/0, Aug 30 

Please don’t uplink to B, MA 

40- 50. Interferes with Mode S. 

M QST *** AO-13 TRANSPONDER SCHEDULE *** 1993 Aug 30 - Oct 18 1 

Mode-B 

: MA 0 to MA 

120 ! 


Mode-S 

: MA 120 to MA 

130 ! 

<- S transponder; B trsp. is OFF! 

Mode-LS 

: MA 130 to MA 

135 ! 

<- S beacon + L transponder 

Mode-JL 

: MA 135 to MA 

150 ! 

Alon/Alat 180/0 

Mode-B 

: MA 150 to MA 

256! 



Omnis 


: MA 230 to MA 40 ! Move to attitude 210/0, Oct 18 


Please don't uplink to B, MA 120-130. Interferes with Mode S. 

MOST *** AO-13 TRANSPONDER SCHEDULE *** 1993 Oct 18- Nov 08 
Mode-B 
Mode-S 
Mode-LS 
Mode-JL 
Mode-B 
Omnis 

Please don't uplink to B, MA 180-190. Interferes with Mode S. 


MA 

0 

to 

MA 

180 ! 

MA 

180 

to 

MA 

190 ! 

MA 

190 

to 

MA 

195 ! 

MA 

195 

to 

MA 

210 I 

MA 

210 

to 

MA 

256 1 

: MA 

250 

to 

MA 

60 I 


<- S transponder; B trsp. is OFF! 
<- S beacon + L transponder 
Alon/Alat 210/0 


Table 1. AMSAT-OSCAR-13 operation schedule for 1993 from G3RUH. 


Andy MacAllister WASZIB 
14714 Knightsway Drive 
Houston TX 77083 

Future OSCARs 

The first amateur radio satellite, OS¬ 
CAR-1 (Orbiting Satellite Carrying Ama¬ 
teur Radio), was launched into orbit just 
over 31 years ago on December 12, 
1961. The 10-pound package sent the 
letters ‘Hr in code on 2 meters. This 
small unit was designed and built by 
members of the Project OSCAR group at 
Foothills College in Los Altos, California, 
and the Lockheed Amateur Radio Club 
In Sunnyvale, California. The 100-mllll- 
watt transmitter system lasted three 
weeks until the batteries discharged. 
Over 600 amateurs in 25 countries re¬ 
ported reception ol the signals. Since 
then, many more amateur radio satellites 
have been launched, and several from 
other countries are on the way. 

Current amateur satellite community 
attention has been focused on Phase 3- 
D. Phase 1 OSCARs were designed for 
short lifetimes and low orbits. Phase 2 
spacecraft are built for long lifetime (over 
one year) operation in low orbits. Phase 
3 satellites are placed into high orbits 
and are usually designed with at least a 
five-year lifetime. Phase 3-A met a wa¬ 
tery end in 1980 when its Ariane launch¬ 
er malfunctioned. Phase 3-B became 
AMSAT-OSCAR-10 in 1983 and Phase 
3-C was renamed AMSAT-OSCAR-13 
when it reached orbit in 1988. Although 
Phase 3-D will be placed into an orbit 
similar to the other Phase 3 spacecraft, it 
is much larger and significantly more 
complex than its predecessors. Partici¬ 
pating groups include the U.S., Ger¬ 
many, Belgium, Hungary, Finland, 
Czechoslovakia, Great Britain, Japan, 
South Africa, Australia and Slovenia. 
The main goals of the project are to im¬ 
prove link margins over previous satel¬ 
lites with more power from the satellite, 
to promote the use of higher frequencies 
for satellite communications, and to cut 
the cost of earth stations and retain suffi¬ 
cient commonality with existing hamsats 
to avoid obsolescence of current equip¬ 
ment. Launch could be as soon as 1995. 
Many changes have been made to the 
structural design of the satellite In recent 
months, so it will be a challenge to have 
everything ready in time. 

Other satellite projects continue with 
development and construction or have 
been proposed for future programs. In¬ 
ternational satellites are expected soon 
from Mexico, Italy, Russia. France, 
South Africa, Israel. Chile and other 
countries. Here in the U.S., efforts con¬ 
tinue on SEDSAT in Huntsville, Alaba¬ 
ma, and at PAN SAT, the Naval Postgrad¬ 
uate School satellite in Monterey, Cali¬ 
fornia. 

Some programs from other countries 
and schools have used amateur fre¬ 
quencies for educational orbiting experi¬ 
ments. These “gray area” projects con¬ 
fuse the issue of what is an OSCAR and 
have caused serious arguments among 
international groups. Some have said 
that the French satellite SARA should be 
called SARA-OSCAR-23, while others 


argue that SARA r s operation on ham fre¬ 
quencies was a matter of convenience 
for the builders. There are also ques¬ 
tions about UoSAT-OSCAR-14, which is 
still operational for commercial and edu¬ 
cational uses but not available to ama¬ 
teur radio operators. While interlopers in 
the amateur bands should be discour¬ 
aged, AMS AT organizations wish to aid 
and promote more ham-originated satel¬ 
lite work through checks of the intent of 
the various groups and their credentials 
as amateur radio organizations. 

Current OSCARs 

New hamsats are always exciting. 
They provide fresh resources for com¬ 
munications and experiments testing 
ideas from an orbital vantage point. We 
have seen the results of imaging ad¬ 
vances from the early days of UoSAT- 
OSCAR-9’s camera to the dramatic 
views seen and transmitted by Kitsat- 
OSCAR-23. Data experiments have 
gone from CW and RTTY to 9600 bps 
packet. Voice transponders have pro¬ 
gressed from simple Mode ‘A’ systems 
using the 10 meter band for a downlink 
to the Mode “S" system on A-O-13 that 
comes to earth on 2.4 GHz In the 13cm 
band. 

In the early days of OSCAR with 
Phase 1 satellites, the time between 
satellite launches was painful since the 
operational time of the hamsat was usu¬ 
ally limited to a few weeks and launch 
opportunities were rare. Later, with 
Phase 2 satellites like A-O-6, spacecraft 
lifetimes of several years were common. 
Today we have so many amateur radio 
satellites it Is impossible for one person 
to keep up with them all. Most enthusi¬ 
asts focus their efforts on the satellite 
and mode that Interests them the most. 
Newcomers typically try the easy satel¬ 
lites like RS-10 and RS-12 before pro¬ 
gressing to the challenges of the high el¬ 
liptical orbits of the Phase 3 spacecraft. 

It’s time to take stock of the incredible 
resources in orbit and available for use 
in 1993. Rather than wait for the next 
round of hamsats. or the promised ad¬ 
vances of Phase 3-D, it’s time to get on 
the air now. The hamsats are a limited 
resource. When the batteries finally die, 
or a key transistor gives out, it's all over. 

AMSAT-OSCAR-10 was launched 
nearly 10 years ago on an Ariane rocket 
from French Guiana. This satellite still 
performs very well on Mode “B" using a 
70cm uplink and 2 meter downlink. The 
computer gave in to radiation damage 
three-and-a-half years after launch, but 
the transponder system still works well 
when the solar cells are properly illumi¬ 
nated. The elliptical orbit favors the 
Southern Hemisphere, providing excel¬ 
lent DX opportunities not available via 
A-O-13. 

UoSAT-OSCAR-11 was launched 
from the Western Test Range at Vanden- 
berg Air Force Base in Lompoc, Califor¬ 
nia, in 1984. Nine years later it is still 
performing extremely well with telemetry, 
bulletins, digital speech and whole-orbit 
data transmissions. It is usually heard on 
145.825 MHz FM sending ASCII data at 
1200 bps. Many stations looking for D- 


0-17 find U-O-11 instead since they 
share the same downlink frequency. 

RS-10/11 is nearly six years old. 
Launched from Plesetsk in June 1987, 
this dual package is part of the larger 
COSMOS 1861, Andy Mirinov RS3A has 
acted as the primary control station from 
the Command Center of RS Satellites in 
Moscow. Andy has recently begun work 
at the Moscow Adventure Club, but con¬ 
tinues with the RS control activities. RS- 
10 remains in excellent condition provid¬ 
ing Mode ‘A' operation (2 meters up and 
10 meters down) from its 1,000-km-high 
polar orbit The satellite pair can be used 
in other modes, but “A" is primary. RS-11 


is held as a back-up should a failure oc¬ 
cur in the RS-10 hardware. 

AMSAT-OSCAR-13 was one of the 
payloads on the June 1988 launch of an 
Ariane 4 series rocket from French 
Guiana. A-O-13 continues as the prima¬ 
ry voice transponder hamsat. Activity is 
not limited to a single mode. The current 
schedule includes the popular Modes “B" 
and T (2 meters up and 70cm down), 
and also Mode “L," which uses 1 2 GHz 
as an uplink to a 70cm downlink, and 
Mode “ST 

James Miller G3RUH recently posted 
a complete preliminary mode schedule 
for 1993, shown in Table 1. Up-to-date 


38 73 Amateur Radio Today • February, 1 993 












radio service and U-O-15 failed shortly 
after launch. 

The microsats P-O-16 and L-O-19 
are currently operational with 1200 bps 
(potentially capable of 4800 bps) flying 
mailbox activity. The uplinks are on 2 
meters FM with 70cm PSK (phase-shift 
keying) downlinks. Software changes 
are uploaded to provide enhanced oper¬ 
ation. These satellites also provide ter¬ 
restrial packet forwarding sen/ices. 

DOVE-OSCAR-17 is functional but 
has not spent much time with the popu¬ 
lar 2 meter downlink on 145.825 MHz. 
Efforts by WD0E and others have fo¬ 
cused on restarting the 2 meter 1200 
bps AX.25 FM telemetry. DOVE stands 
for Digital Orbiting Voice Encoder and 
was sponsored by AMSAT Brazil, or 
BRAMSAT. Since launch, the goal was 
to send digitized voice messages 
through the satellite for educational pur¬ 
poses. DOVE has only spoken once and 
it was with limited fidelity. Those efforts 
information about A-O-13 operations is the appropriate mode is on. but unlike will continue. 

always available via the A-O-13 teleme- HF, interference is light. The VHF, UHF Weber-OSCAR-18 continues to take 

try beacons on 145.812, 435.658 and and microwave signals are not subject to pictures of the earth. This satellite was 

2400.646 MHz in CW. RTTY and 400 band conditions. DX chasers can be primarily built by Weber Sate University 

bps PSK. Active command stations in- found on 145.890 MHz almost daily. AM- in Ogden, Utah, it is slightly taller than 

elude Peter DB20S, James G3RUH and SAT schedules operations nets on the other microsats since it has a cam- 

Graham VK5AGR. Messages to these 145.950 and 435.970 MHz. and directly era “penthouse" on top. Images ol Peru, 

volunteers about A-O-13 operations can afterwards on the same frequencies are Chile, Northern Australia and the south- 

be sent via the Internet (callsign@am- SSTV nets. em tip of India were targets for the win- 

sat.org) or via CompuServe (>INTER- The MICROSATS, Pacsat-OSCAR- ter season. The images are sent to earth 
NETcallsign©amsat.org). They also get 16. DOVE-OSCAR-17. Weber-OSCAR- at 1200 bps using PSK on 70cm. WE- 

mail via U-O-22. Computer predictions 18 and Lusat-OSCAR 19 were launched BERWARE software is used to collect 

still show a projected reentry of late on January 22. 1990, on an Ariane 4 the received data and display the re- 

1996 for A-O-13. rocket from French Guiana with UoSAT- suits. Students at Weber State have also 

Several special Interest groups can OSCAR-14 and UoSAT-OSCAR-15. U- been studying battery telemetry and oth- 

be found on specific frequencies when 0-14 is no longer performing amateur er data available from the sat-ellite. 


RUDAK2>BEACON:++ Hi. this is the RUDAK-II experiment on AMSAT OS¬ 
CAR 21 ++ 

RUDAK2>TLM-1:RUDAK-II Telemetry (92-12-02 13:59:00): 

Voltages RMI-TCMD-Interface Lock Memory Errors 

5V-R1 :0.80 V 1-TX-ON: OFF RX2: * Single: 1 

5V-RTX: 5.04 V 2-RX12&48: OFF RX3: - Multi: 0 

RUDAK2>TLM-2:5V-RAM: 4.95 V3-RNG : OFF AGC 

Total Current 4-Soft: 13.9 V RX3: 143 Temperature 

14V-I : 315 ma RX4:207 21.6 deg C 

RUDAK2>BEACON:RUDAK-ll Schedule: Downlink 145.987 

UTC (Min. MOD 10) Beacon Mode Upiink/MHz 
0...8 FM Repeater 435.016 

9 AFSK Telemetry no 

RUDAK2>BEACON:++ Hi, this is the RUDAK-II experiment on AMSAT OS¬ 
CAR 21 ++ 

RUDAK2>BITFAT-1 iS^BHX @ 

RUDAK2>BITFAT-2: 

RUDAK2>BITFAT-3: 

RUDAK2>BITFAT-4: 

RUDAK2>EPROM:RUDAK-2 EPROM-Test 

Table 2. Example ol A-O-21 AX.25 AFSK FM data received on 148.983 MHz by 
N2AAM. 


AMSAT Has Established Amateur Radio 
As a Permanent Resident in Space! 

From operating any of 12 Amateur satellites circling the globe today to 
participating in Amateur Radio activities from the Space Shuttle, the benefits of 
space based Amateur Radio are available to you by becoming an AMSAT 
member. Our volunteers design, build and launch state-of-the-art satelites for use 
by Radio Amateurs the world over. We provide educational programs that teach 
our young people about space and Amateur Radio. Most of all, we provide our 
members with an impressive array of member benefits including: 

" Operating aides such as discounted tracking software and land line BBS. 

* An extensive network of volunteers to provide you local technical assistance. 

‘ The AMSAT Journal, your bi-monthly periodical devoted to the 
Amateur Space program. 

It's Fun! It's Easy! It's Exciting! 

JOIN TODAY\ For more information , call or write for your free 
information packet. Or send your duos now , check or charge: $30 U.S ., 
$36 CanadafMexico, $45 all else. ($15 towards the AMSAT journal.) 
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Comparisons 
of battery da¬ 
ta from just 
after launch 
to the present 
will provide 
valuable in¬ 
formation for 
future micro- 
sats. 

Fujl-OS- 
CAR-20 was 
sent to orbit 
from the Tan- 
e g a s h i m a 
Space Center 
in Japan on 
February 7, 
1990. It re¬ 
placed the 
older F-O-12, 
which lasted 
about three- 
and-a-half 
years. F-O-20 
has both a 
linear Mode 
\T transpon¬ 
der (Mode 
“JA") and a 
digital mail¬ 
box system 
(Mode \JD") 
at 1200 bps 
PSK. The sat¬ 
ellite spends 
most of its 
time in "JD" 
but is sched¬ 
uled for \JA B 
operation on 
Wed-nes- 
days, UTC. 
Signals are 


strong but careful management of the 
satellite’s power budget and temperature 
by ground control stations is necessary. 

RS-14 went to orbit on January 29, 
1991. It is also known as RADIO-MI, 
RUDAK-2 or AMSAT-OSCAR-21 and is 
attached to the Soviet INFORMATOR-1. 
While its linear Mode “B" transponder 
was very popular at first, today the FM 
"repeater* mode of the German RUDAK 
(Regenerative Transponder for Digital 
Amateur Radio Communications) experi¬ 
ment has sparked the Interest of many 
new satellite chasers. Telemetry and the 
FM voice (uplink on 435.016 MHz) mode 
share portions of each 10-mlnute period. 
When the system is not acting in the 
repeater mode, the telemetry can take 
on many forms, including 1200 bps 
AX.25 AFSK, 400 bps PSK or even digi¬ 
tal voice. Messages ol greeting in differ¬ 
ent languages and even a "get well 
soon" message sent to Matjaz Vidmar 
YT3MV have been heard on the RUDAK 
downlink of 145.983 MHz. Table 2 shows 
an example of recent AX.25 packet 
telemetry from RUDAK. The signals 
were monitored by Dave N2AAM in early 
December. 

RS-12/13 was launched on February 
4, 1991, aboard the COSMOS-2123 
NAVSAT. COSMOS-2123 Is a replace¬ 
ment for COSMOS-1861, which carries 
RS-10/11. The RS-12/13 package is ca¬ 
pable of the same linear transponder 
modes as RS-10/11, but is most com¬ 
monly found with RS-12 active in Mode 
*K," which uses a 15 meter uplink and a 
10 meter downlink. Signals are usually 
strong. Most users call “CQ RS" when 
accessing the satellite to avoid confusion 
with other terrestrial 15 meter activity. 
Many more years of service are expect¬ 
ed from RS-12/13, based on the results 
of RS-10/11. 

UoSAT-OSCAR-22 joined the now 
large group of hamsatson July 17,1991, 
primarily as a replacement for the failed 
U-O-15. After complete commissioning, 
it has taken over the 9600 bps duties of 
U-O-14. In addition to serving as a pack¬ 
et mailbox eight times faster than the mi¬ 
crosats, it also has a camera experiment 
on board and has taken some excellent 
shots of the earth. The 70cm transmitter 
is not as clean as that of U-O-14 but, 
with today's modems, copy is very good 
for the several hundred regular users. 
Significant amounts of terrestrial packet 
messages are forwarded through the 
satellite and its health has been ex¬ 
cellent Messages, programs, pictures 
and even voice mail have been sent via 
U-O-22. 

Kitsat-OSCAR-23 joined the amateur 
satellite corps on August 10, 1992. It has 
a 9600 bps system very similar to U-O- 
22, but with better transmitter character¬ 
istics. The camera system is more so¬ 
phisticated. with both wide and narrow 
angle lenses and has provided some 
fantastic images from space. The mail¬ 
box system was released for general 
use this winter. The orbit is slightly high¬ 
er than the other University of Surrey- 
built spacecraft and gives more access 
time per pass. Some newcomers to 
satellite packet activity have found the 
9600 bps FM mode of the UoSATs and 
Kitsat less expensive than the 1200 bps 
PSK mode of the microsats. The link 
margin advantages of PSK versus FM 
are overcome by excellent signal levels 
Irom the FM satellite transmitters. Q 
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73 Review 


by David R. Margolis AG8L 


The GAP Voyager 
DX-IV Vertical 


Number 13 on your Feedback card 


GAP Antenna Products, Inc. 

6010 Bldg. B 
N. Old Dixie Highway 
Vero Beach a 32967 
Telephone: (407) 778-3728 
Price Class: $390; guy rope, $39. 


Operate 160 through 20 meters with this high performance antenna. 


F or the last two years I've been DXing with 
100 watts and two verticals, the Cushcraft 
R5 and the GAP Challenger DX-VL The GAP 
DX-VI is a fine antenna, but its performance 
on 80 meters is limited by its size and narrow 
bandwidth. I wanted something better for 80, 
and also some way to get on 160 meters. 
Dipoles seemed like a poor choice because of 
the difficulty in getting them to an effective 
height. At the 100 watt power level 80 and 160 
meters are especially difficult because of the 
typically higher noise levels and weaker signal 
strengths, so an effective antenna is a must. 

Enter the GAP Voyager DX-IV, the big 
brother to the GAP DX-VI. The DX-IV is 45 
feet tall and covers 160, 80, 40 and 20 meters. 
The DX-IV was created specifically to provide 
an antenna solution on 160 and 80 meters; 
the coverage of 40 and 20 meters is some¬ 
thing of a bonus. About 90 kHz is covered on 
160 meters, with full coverage on the other 
bands. 



Photo A. The GAP Voyager DX-IV offers 160 
through 20 meter operation. 


Description 

If you're not familiar with GAP verticals, pic¬ 
ture a dipole mounted on end. That is the best 
way I have to describe the GAP DX-IV to you. 
The feedline attaches to a center Insulator 
(the “GAP") about halfway up the antenna. 
From there, the feedllne comes down inside 
the lower section of the antenna and exits 
through the bottom, terminating in a PL-259 
connector. Tuning rods attach to three sides 
of the antenna to provide multiband coverage, 
and a capacitance top hat (a wire ring six feet 
in diameter) at the top of the antenna increas¬ 
es the electrical height for 80 and 160 meters. 

Unlike traditional verticals, an extensive 
ground radial system is not required. Only 
three radials (the manufacturer calls them 
counterpoise wires) measuring 57 feet are re¬ 
quired. The only restrictions on them are that 
they must be insulated, and they must not run 
too close to your feedline. They can be 
buried, and they can zigzag, if necessary, to 
fit your site. You’ll need to provide the wire (it 
doesn’t come with the antenna), but just about 
any insulated wire will do fine. 

I had my DX-IV shipped to my office. It can 
be shipped by UPS. but you should be pre¬ 
pared to receive a long box. I got some sense 
of this when the receptionist called and told 
me, with a note of panic in her voice, that 
there was an antenna for me in the lobby. She 
didn’t sound too happy. The box is nine feet 
long, which is the longest allowed by UPS, 
and weighs about 30 pounds. I managed to 
get it home in my Taurus by running it diago¬ 
nally through the car with one end sticking out 
the front passenger window. If you try this dur¬ 
ing rush hour, remember to stay on the left 
side of your lane. 

When you unpack the box, you will find 
several large pieces of tubing, the GAP sec¬ 
tion with pre-attached coax, and many smaller 
pieces of tubing. The smaller pieces of tubing 
are packed inside the larger diameter tubing 
for protection during shipping. A small box of 
hardware, the top hat wire, instructions, and a 
nut driver round out the parts inventory. 

Before You Start... 

Before the antenna can be put up, several 
things must be done. A suitable site is the first 
requirement. You’ll need a clear area at least 
45 feet long with no obstructions (like tree 


branches or electrical wires) above it. Four 
pairs of guy ropes spaced 90 degrees apart 
support the antenna and attach to the ground 
25 feet from the base of the antenna, so the 
45-foot figure should really be closer to 70 
feet to take this into account. The location of 
the counterpoise radials should also be con¬ 
sidered when selecting a site, although you 
have more flexibility with their placement. The 
tuning rods at the bottom of the antenna will 
be hot with RF during use, so an enclosure 
should be included if children or pets can en¬ 
ter the area. 

Another site consideration is the proximity of 
other vertical metal objects. Allow at least 70 
feet separation from towers, other vertical an¬ 
tennas, aluminum-sided buildings, and so forth. 
My GAP DX-VI antenna is the closest metal ob¬ 
ject to the DX-IV, at a distance of just over 70 
feet, and it has not caused any problems. 

The second requirement is to obtain suit¬ 
able guy ropes. I assumed this would be easy 
as I ordered them with the antenna. Unfortu¬ 
nately, the rope was out of stock and had to 
be back-ordered. With a major contest quickly 
approaching, I was determined to get the an¬ 
tenna up, so I looked for suitable rope locally. 
Despite being in a major metropolitan area, I 
was unable to find a good replacement. The 
guy rope for the antenna should be rated for 
300 pounds load, have good UV resistance, 
and not stretch under tension. This combina¬ 
tion of requirements is almost impossible to 
find in hardware store rope. I settled on a 240- 
pound-rated Poly (polypropylene) rope, but I 
used it knowing that it would need replace¬ 
ment within a season due to its poor resis¬ 
tance to sunlight. The 300-pound load rating 
will keep the antenna standing in a 80 mph 
wind, so you can get by with something less 
for temporary use, like Field Day. You’ll need 
350 feet of rope in all, cut into eight pieces 
during assembly for the eight guy ropes. 

You can use a variety of ground anchors for 
the guy ropes. I took a different approach as I 
didn’t want to give up any lawn space to the 
guy ropes angling down from the antenna. In¬ 
stead of ground anchors, I placed four 10-foot 
treated 4x4s in the ground, 25 feet from the 
base of the antenna, spaced 90 degrees 
apart. The 4x4s were buried four feet deep 
and anchored with one bag of ready-mix con¬ 
crete each. Screw eyes were placed about 5- 
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1/2 feet up each 4x4 to hold the guy ropes. 
With this system, the guy ropes don't get in 
the way when you mow the lawn. More impor¬ 
tantly, since the guy ropes are the only thing 
keeping the antenna up, they are much better 
protected from accidental damage. 1 found 
bite marks recently in the coax that runs to 
one of my antennas. Unbelievably, the bite 
penetrated all the way through to the inner 
conductor of the 9913 (large size) coax. So 
consider the “critter” factor when deciding how 
to locate the guy ropes. 

The antenna sits on a base mount made of 
two pieces of angle iron. The bottom of the 
antenna sits between the base mount and piv¬ 
ots on a bolt. Although the base mount can 
just be pounded into the ground, I installed 
mine in concrete. One bag is plenty if you de¬ 
cide to go this route. If you decide to use 4x4s 
as guy mounts as I did, the base mount 
should be turned about 10 degrees instead of 
lining up directly with the 4x4s. Otherwise, 
one of the 4x4s will be in the way when you 
try to raise or lower the antenna. 


Assembly 

Assembling the antenna is quite easy. 
There is little to measure; most pieces just 
slide together and connect with screws 
through pre-drilled holes. The tuning rods are 
a little less precise. Clamps are used to hold 
standoff insulators to the main mast, and you 
must position the clamps. Labels attached to 
the main mast get you in the ball park. An ad¬ 
justment step later In the instructions helps 


QRP HF HT 

80m40m-20m-17m-15m-10m-6m 

Who says you can't take it with you? 

Imagine the thrill of working DX with one of 
these liny single band HTs! Output 2 watts SSB or 
CW. Sensitive supcrhet receiver with noise 
blanker, RIT. AGC. and S-meter. 2 VXO ranges 
on each band (25KHz on 80/40, 50KHz on 20- 
6m). Built in speaker and microphone. Carrier 
and sideband suppression >40dB. Total weight 
20oz (inch batteries),Rugged metal case. 



MX-3.5S 80m 
MX-7.0S 40m 
MX-14S 20m 
I MX-18S 17m 


1.5"D x 2.5" W x 6"H 

[Optional Accessories: 
Telescopic whip 
CW s id clone 
Additional crystals 


MX-2IS 15m 
MX-28S 10m 
MX-50S 6m 

$349.95 


l»W linear amp 
coming c 


M Shipping and handling S3 
CA orders add Sales Tax. 
-Money back guarantee. 


j’Cnm Box 194 T • Ben Lomond CA 95005 

(408) 335-9120 FAX 335-9121 
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you compensate for any inaccuracy. The in¬ 
structions are adequate, although the sup¬ 
plied 3-D sketch of the assembled antenna is 
not very detailed and could be improved. 

I had a few problems. A short wire was 
missing (promptly replaced by GAP). The la¬ 
bels for the standoffs on one mast section 
were reversed, causing the tuning rods to be 
out of position. This was caught and easily 
corrected during the adjustment step previ¬ 
ously described. The top hat wire (which 
comes to you as a closed loop) had a knot in 
it. 1 just pulled the knot tight (although this re¬ 
quires pliers because the wire is copper-clad 
steel). The rods that hold the top hat were dif¬ 
ficult to insert through the holes in the main 
mast (corrected by slightly increasing the size 
of the holes with a pocket knife). 

The most disturbing problem was finding 
out that the pivot holes at the bottom of 
the antenna were 90 degrees off their correct 
position. When you assemble the antenna 
as it lies on the ground, tuning rods extend 
away from the top and both sides of the main 
mast. In this position, the bolt that goes 
through the pivot holes at the bottom should 
be parallel to the ground. This way, you can 
just attach the base of the antenna to the 
base mount and walk the antenna up. With 
mine, the antenna would have needed to be 
rotated 90 degrees, and the tuning rods on 
the side prevent this. 

With some head scratching (and being fur¬ 
ther motivated by falling snow), 1 found an 
easy solution. I unscrewed the base section 
from the sleeve that connects it to the next 
section (two screws), rotated it 90 degrees, 
drilled two new holes in the sleeve, and refas¬ 
tened it. Bingo. Easy fix. I talked to GAP later 
to review the structural impact of my field 
modification (no problem), and to find out 
what had happened. Apparently there was no 
coordination of holes between the top and the 
bottom of the base piece, and it usually just 
worked out OK. They plan to check this better 
in the future. 

Raising the Antenna 

With the assembly completed and the site 
prepared, it was time to raise the antenna. 1 
had three helpers, although you could get by 
with two—two people should walk the anten¬ 
na up while the third fastens the guy ropes. 
Walking the antenna up must be done very 
slowly. My dad was helping and he was cer¬ 
tain that the top of the antenna was going to 
snap off, but the antenna has been designed 
to handle this, provided you don’t go too fast 
and let the end whip about. After the antenna 
is vertical and the first set of guys are at¬ 
tached, you can relax a bit. With both the top 
and bottom guy ropes attached, the antenna 
Is quite stable and the Individual guy ropes 
don't seem to be under much tension. We had 
problems because a few of our guy ropes had 
been routed the wrong way and made contact 
with the tuner rods, but we were able to cor¬ 
rect this without taking the antenna down by 
threading the offending guy ropes through the 
tuner rods with a long pole while standing on 
a stepladder. 


Performance 

How does the antenna work? My first two 
CQs on 160 brought replies from stations 
about 500 miles away and 589 signal reports. 
On 80 meters a short time later I worked a 6W 
In Senegal through a pile-up. During an SSB 
DX contest, and using just 100 watts, I 
worked about 10 countries on 80 meters and 
30 countries on 40 meters during the contest 
weekend. My country total on 80 meters has 
been steadily climbing, and getting through on 
40 meters has been a breeze. 

Compared to the GAP DX-V1, the Voyager 
DX-IV not only adds 160 meters capabilities, it 
provides several S-units of transmit improve¬ 
ment on 80 meters. I often heard stations be¬ 
fore on 80 meters while using the DX-V1 but 
they didn’t hear me calling them. With the DX- 
IV, I usually get through. On 40 and 20, both 
antennas seem close, with the DX-IV getting 
the edge by a slight margin. Both are great 
DX antennas for 40 meters. On 20, I usually 
use the Cushcraft R5, but to be fair, I have it 
mounted up on the roof of the house where it 
has a significant height advantage. On the 
other hand, the GAP antennas are usually 
much quieter than the R5 (the difference can 
be like turning on a noise blanker, with noise 
sometimes dropping as much as five S-units), 
so sometimes the GAP antenna is the only 
way to go. 

The GAP DX-IV met the manufacturers 
SWR specifications without difficulty. As as¬ 
sembled, I had a usable frequency span on 
160 of 1.800 to 1.895 MHz, full band cover¬ 
age on 80 with 1.7:1 as the highest SWR at 
the band edges, full band coverage on 40 with 
1.6:1 as the highest SWR at the top end of 
the band, and full band coverage on 20 me¬ 
ters with 1.3:1 as the highest SWR. 

Long-term reliability of this antenna should 
be excellent. Except for a small encapsulated 
tuning device at the top of the antenna for set¬ 
ting the frequency coverage on 160 meters, 
everything else is tubing and wire. There's not 
a whole lot that can go wrong with this anten¬ 
na, and nothing that couldn’t be easily re¬ 
paired in the field. 

Customer Service 

Customer service at GAP Antenna Prod¬ 
ucts is excellent. I have talked to several dif¬ 
ferent folks there, and they all were knowl¬ 
edgeable about the product and eager to 
please. Even though I purchased the DX-IV 
through their distributor, Amateur Electronic 
Supply, I received complete support direct 
from GAP, with no questions asked. It is rare 
to find a company where the employees have 
such enthusiasm for their product and treat 
their customers so well. 

Conclusion 

If you want a single package providing ac¬ 
cess to 160 meters, great DX performance on 
the entire 80 and 40 meter bands, and cover¬ 
age of 20 meters as a bonus, the GAP Voy¬ 
ager DX-IV is your antenna. Great perfor¬ 
mance, a rugged design, wide bandwidth and 
superior customer service add up to an out¬ 
standing product. gU 
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CARR ’S corner 


Joseph J. Can K4IPV 
P.O. Box 1099 
Palls Church VA 22041 

Using the NE-602 1C in 
Ham Circuits 

The Signetics NE-602 integrated 
circuit is one of those few devices 
that strike the Imagination because it 
is well conceived and behaves like 
it’s supposed to. That latter attribute 
means that it will work well when am¬ 
ateurs design and build circuits with¬ 
out the aid of SPICE tools or an en¬ 
gineering degree. One of the other 
chips I place in that category is also 
a Signetics product: the venerable 
555 1C timer. 

The NE-602N is an active double- 
balanced mixer (DBM) based on a 
transistor circuit called a “transcon- 
ductance cell." It also contains inter¬ 
nal power supply regulation and an 
oscillator transistor. The DBM works 
to 500 MHz. while the local oscillator 


works to 200 MHz. 

Figure 1 shows the pinouts of the 
NE-602 8-pin miniDIP device. Pins 1 
and 2 form inputs ‘A* and “B,“ re¬ 
spectively. In single-ended circuits, 
input “A" is typically used, while input 
“B" Is decoupled to ground through 
0.05 nF or 0.1 pF. In differential or 
push-pull input circuits, both input “A" 
and input "B” are used. The push- 
pull outputs are pins 4 and 5. Again, 
both single-ended and push-pull con¬ 
figurations are accommodated. The 
local oscillator transistor base and 
emitter are brought to the outside 
world via pins 6 and 7, respectively. 
The DC power connections are pin 
no. 3 for signal and DC ground, and 
pin no. 8 for +V DC. The DC power 
supply should be less than +7 volts, 
or regulation provided. 

Figure 2 shows the DC power 
configuration for the NE-602. In this 
circuit it is assumed that a higher 
voltage (e.g. +12 volts) is being 
used, so a voltage reg¬ 
ulator is provided to re¬ 
duce it to a stable +5 
VDC. The regulator 
can be one of those lit¬ 
tle 78L05 100-mA 1C 
devices because the 
NE-602 is not exactly a 
current hog. A 100- 
ohm series resistor is 
used to limit current 
and improve decou¬ 
pling. At the power ter¬ 
minal of the NE-602 
(pin no. 8), there are 



Figure 7. Pinouts of the NE-602 miniDIP package. 



local 

OSCILLATOR 
COMPONENTS 
(SEE FIG. 5) 


Figure 2. DC power supply circuit for the NE-602. 
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two decoupling capacitors: a 100 pF 
unit for low frequencies and a 0.1 pF 
unit for higher frequencies. I've used 
just the 0.1 pF unit with no problems, 
but I note that most articles on the 
NE-602 tend to include both capaci¬ 
tors. 

You can use a +9 volt DC power 
supply if a 1,000-ohm resistor is 
used for R1. The goal is to keep pin 
no. 8’s voltage less than +7 VDC 
when about 15 mA is drawn. Even 
so, I recommend that the 78L05 de¬ 
vice be used instead of depending 
on a voltage-dropping resistor. 

Input Circuits 

Figure 3 shows several input con¬ 
figurations. These circuits are quite 
varied, and which to use depends 
somewhat on application and some¬ 
what on preference and conve¬ 
nience. For untuned or high 
Impedance applications, use the di¬ 
rect input circuit shown In Figure 3A. 
This circuit capacitor couples signal 
to pin no. 1, and decouples pin no. 5 
through a capacitor. The signal level 
applied to pin no. 1 should be less 
lhan 200 mV peak-to-peak. 

An untuned differential circuit is 
shown in Figure 3B. This circuit uses 
an RF transformer that is not tuned 
for the input signal coupling. I've 


used two forms of transformer. First, 
I've salvaged or adapted, as you pre¬ 
fer, 10.7 MHz IF transformers intend¬ 
ed for FM IF amplifier service in tran¬ 
sistor radios. The tuning capacitor on 
the secondary of such transformers 
can be easily removed in most cas¬ 
es. It is located external to the base 
of the transformer, in a small recess 
in the bottom. A small screwdriver or 
sharp pointed tool will allow access 
where the capacitor can be crushed 
into oblivion. The other approach is 
to wind a toroidal core. I've used the 
Amidon T-50-2 and T-50-6 cores in 
75/80. 40 and 20 meter NE-602 re¬ 
ceiver applications with good suc¬ 
cess. Each core was wound with 
about 20 turns of #26 AWG enam¬ 
eled wire on the secondary, and 
about four turns of the same wire on 
the primary. 

The same sort of transformer can 
be used for the tuned variant shown 
in Figure 3C. In this particular In¬ 
stance the tuning capacitor floats 
across the secondary of the trans¬ 
former. This method works when the 
capacitor is a trimmer type, or can be 
insulated from ground. But most vari¬ 
able tuning capacitors are designed 
to be grounded when mounted to the 
chassis, so a circuit similar to Figure 
3D must be used. In this case, the 





ground 

(B) 



Figure 3. Input circuits for the NE-602. 








Figure 4. Output circuits for the NE-602. 


tuning capacitor is connected from 
pin no. 1 of the NE-602 to ground. 
As long as C2 has a value that is 
considerably larger than the value of 
Cl, the circuit will tune very much 
like that of Figure 3C. 

Finally, given that air dielectric ca¬ 
pacitors are hard to find, and often 
quite costly when available, a varac¬ 
tor-tuned variant is shown in Figure 
3E. This circuit uses a voltage-vari¬ 
able capacitance diode to tune the 
transformer. A tuning voltage Vt from 
a potentiometer will set the resonant 
frequency of the circuit. 

Output Circuits 

Figure 4 shows typical output cir¬ 
cuits. Again, several variations are 
shown. In Figure 4A, the untuned 
single-ended output circuit is shown. 
This circuit capacitor couples the sig¬ 
nal from either pin no. 4 or pin no. 5 
(it rarely makes any difference 
which) to the rest of the circuit. A 
balanced output transformer version 
is shown in Figure 4B, This circuit 
can use an ordinary IF transformer 
that matches the 1,500-ohm output 
impedance, or be specially wound 
for other applications. A single-end¬ 
ed tuned circuit is shown in Figure 
4C. This circuit uses a parallel-tuned 
resonant tank circuit connected with 
one end to either pin no. 4 or pin no. 
5 of the NE-602, and the other end 
to V+. Although the output signal is 
taken from a link winding (L2) on the 
tuning inductor (LI), it is also possi¬ 
ble to capacitor-couple the output 
with the tank circuit in place. In either 
event, the output frequency select¬ 
ed will be that of the resonant tank 
circuit. 


ues, I’ve found that they are only 
semlcritlcal. In one NE-602 oscillator 
that I built I found that changing the 
crystal frequency more than an oc¬ 
tave (i.e. 2:1) did not overly disturb 
the operation. Those capacitors 
should be some sort of low tempco 
type, however, such as polystyrene, 
silvered mica or NPO ceramic (these 
same capacitors can be used for any 
of the oscillators shown here). 

The rest of the circuits in Figure 5 
are variable frequency oscillators 
(VFOs). The circuit of Figure 5B is a 
parallel resonant Colpitts design. 
Note that the parallel resonant tank 


The NE-602 Is one of those well- 
designed little chips that has a lot of 
amateur radio uses. Space does not 
allow us to go further in depth on the 
device. I am currently writing a book 
for TAB called Mastering RF Circuits 
(the actual published title may be a 
little different, but the “Mastering” 
part will remain because it is part of 


a series), it will deal in depth with the 
NE-602 and certain related chips. In 
the meantime, I would be interested 
in hearing from readers who have 
used the chip. Please relate your ex¬ 
periences and any novel uses for it. 
You might see your name in print if 
the application is interesting to a 
broad spectrum of readers Q 



“The NE-602 is one of those 
well-designed little chips that 
has a lot of amateur radio uses. ” 


In most modern receivers a ce¬ 
ramic, crystal or mechanical filter is 
used for the IF resonator. Connec¬ 
tion of these types of filters is shown 
in Figure 4D. Resistors R1 and R2 
are set to match the impedance of 
the filter. 

The Internal local oscillator can be 
used in either VFO or XTAL configu¬ 
rations. Figure 5 shows several vari¬ 
ations on the theme. The circuit in 
Figure 5A is a crystal-controlled Col¬ 
pitts oscillator. The two capacitors 
are semi-critical. The values of these 
capacitors should be on the order of: 


Cl = 
and, 

100 

^ pp 

11] 

C2 = 

1.000 

Fmh; p p 

[2] 


Although these equations give the 
impression of a fair degree of preci¬ 
sion in the matter of capacitor val- 
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circuit (LI/Cl) is tied on the “cold” 
end to either V+ or ground (and it 
doesn't seem to matter which). The 
other capacitors in the circuit are se¬ 
lected similarly to those of the crystal 
oscillator, except that C2 is a 0.01 pF 
unit. 

A Hartley variant is shown in Fig¬ 
ure 5C. This circuit uses a lapped in¬ 
ductor for feedback. The capacitors 
in the circuit (C2 and C3) are 0.05 pF 
disk ceramic or polystyrene devices. 
The tuning capacitor is an air vari¬ 
able with a grounded frame. 

Another VFO circuit is shown in 
Figure 5D. This circuit has worked 
well from 80 meters up through 20 
meters. It is based on the use of a 
varactor ("voltage variable capaci¬ 
tance diode”) capacitor. The capaci¬ 
tance of this diode is set by the level 
of tuning voltage Vt applied to the re¬ 
verse biased Junction of D1. 

ary, 1993 



Figure 5. Local oscillator circuits for the NE-602. 
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Homing in 



Photo A. Jerry Boyd WBSWFK is ready to go T-hunting with his yagi connected to 
a digital bearing display system. His analog display and interface box are on the 
dashboard. 


Joe Moell, P.E., K0OV 
P.O. Box 2508 
Fullerton CA 92633 

A Computer on Your Team 

Part of the attraction of ham radio 
as a hobby is the opportunity to use 
new gadgets to communicate. Hams 
were among the first to embrace the 
personal computer as a tool. PCs 
send and receive CW, RTTY packet, 
AMTOR, and SSTV. They log com 
tests, design antennas, and predict 
band openings. And now resourceful 
hams are using them to help win radio 
direction finding (RDF) contests, 
sometimes called foxhunts orT-hunts. 

Last month you saw how Albu¬ 
querque T-hunter Jerry Boyd 
WB8WFK uses a continuously-turning 
potentiometer at the bottom of hts mo¬ 
bile antenna mast to dnve a "heads 
up' direction display on the dashboard 
{Photo A). The azimuth reading, S- 
meter voltage and some other signals 
go to an interface box for digitizing. A 
laptop computer crunches the data 
and displays a polar plot of amplitude 
versus direction on the computer 
screen. The polar display makes it 
easier to sort through multipath and 
noise to find the best bearing to the 
hidden T 


Radio Direction Finding 

Although this isn't a project for be¬ 
ginners, WBSWFK’s design Is straight¬ 
forward. Hams with a moderate 
amount of experience with analog and 
digital circuits can readily reproduce it 
or adapt it to their own T-hunting 
needs. This month, well examine Jer¬ 
ry’s design in greater detail 

Bearings Into Bytes 

Figure 1 is the schematic for the 
analog-to-digital (A/D) circuitry. Each 
of the eight analog inputs (three are 
unused at present) passes through an 
RC filter (R1-8/C1-8) to remove high 
frequency noise. The filters are on a 
small circuit board near the BNC ana¬ 
log input connectors. 

Filter outputs (even-numbered pins 
of J2) go via ribbon cable to the main 
board and into U5, a CD4067 analog 
multiplexer (MUX). Odd-numbered 
pins are grounded to minimize noise 
pickup. Inputs DO through D2 select 
the channel address. Only eight of the 
16 inputs on the CD4067 are used. 

U4 Is a National Semiconductor 
ADC0801 8-bit A/D converter. R3, R4, 
D1, and D2 provide input protection. 
Input/output connections to the micro¬ 
controller board are made through Pi. 

U1 and U2 perform address decod¬ 
ing. The A/D is placed at microcon¬ 


troller address $8000 hex. Since only 
address lines A12-A15 are decoded, 
the ADC0801 responds to addresses 
from $8000 to S8FFF. The A/D is the 


only hardware In this I/O address 
space. To start a conversion, the mi¬ 
crocontroller program writes to ad¬ 
dress $8000, then reads from the 


Portable Power/Charger 
Only S 79.05* 


• Multi Output at 3, 6. 9 or 12VDC 

• Charge from AC or 12vdc sourcej 

• Automatic shutofl at full charge 
(12v recharge less lhan 3 hrs) 

• Built-in Voltage - Charge Meter 

• Seated lead acid 6.5 AH battery 

• Supplied with 12 VDC cigarette 
plug and UL toted AC adapter 

• Weight; 8 tbs, LWH Tx4*x 8* 

• Great power for Field Day. Contests. Mobile. HTs.TV. 
PV. cellular, camcorder. 12v vehicle/' boat starter, and 
all of your indoor/ outdoor portable power needs 1 



JS9E&. 


Window Mount BWM-1 
Only $13.95* 



I SO ohm. Model 8C 6- 
You can 


Get your rubber duck outside with 
the BWM-1 Window Mount. This 
handy mount clips over your car's 
window and lets your antenna gel 
out and above the car roof grving 
you better range mi o your local or 
distant repeater High quality BNC 
to BNC connector can be used on 
your own coax or with optional 6’ 
174 Cable, priced at only $ 10 95* 
jcabte for $23 00' 


I (cable and antenna shown in photo am extra cost options) 


j iBOcesdonot i n clude CA sales tax or sh i ppin g & handling 
Add $2.50 S&H per order • Master Card & Visa welcome 
I Send for our monthly flyer on radio and computer specials 


Trionics poboxiasa 

Rancho Cordova. CA 95741 
Phone/(ax: (916) 366-7408 
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POWER AMPLIFIERS 


ATV - SSB 

- KM - C W 

PACKET 

REPEATER 2 Meiers 

1.2 Gk*. 

PD I44N 

144 148 Mhz. 

Pteamp ind. 

FM 

4-5wau* ~ 35W 

T/R $129 

PD 144 3 144-148 Mh Z- 

PD444N2FM 

Preamp. Ind. 

linear 

4-5 wait* - 35 W 

T R 

139 


144 148 Mhz 

Preamp Ye* 

FM 

4-5 watts-60 W 

T/R 

175. 

PD 220N 

222 Mhz. 

No 

FM 

4-Swatts 35 W 

T R 

119. 

PD 440N 

420450 Mhz 

« No 

Linear 

A or 4 5W* 18W 

1 R 

119 

PD440N 

420450 Mhz. 

Yc& 


Vi or 4 5W- |8w 

T.R 

143. 

PD 440N-I 


* No 


Vi or 4 5W* 35 W 

T/R 

155 

PD 440N-I 


Yes 


A or 4 5W J5W 

TR 

179. 

PD-440N-2 


- No 


A or 4 5W*60W 

T/R 

285 

PD 440N-2R 


• No 


34W-60W 


199. 

PD-440N-3 


* No 


34W - 60W 

T/R 

235 

PD-440NM 


« No 


Vi W -6W 


75. 

PD440NM 


• No 


vs W *6W 

T/R 

115 

PDWN 

902-928 Mhz. 

No 

FM 

A W= I0W 


65. 

PD900N 

902-92* Mhz. 

- No 

FM 

vs w- tow 

T/R 

90. 

PD-33LHP 

902-92* Mhz 

No 

linear 

J W-> 18W 


265. 

PD 131. HP 

902-92* Mhz 

No 


1 W 16 W 

T R 

299. 

pump 

* 

* No 

* 

t W= 6.5W 


119. 

PD-33HP 

* 

- No 

* 

6 W- J5W 


125. 

PD 31VI P1 


- No 

Hybrid 

$mw. =§W 


123 

PD-JJVLP 

- 

No 

Linear 

H W = 1 5W 


59. 

PD 13 Doublet 70 on. = 33 cm. 


n w = vsw 


65 

PD-33 Doublet 70 an. 33 

cm. 


v*W -LOW 


85. 

PD I200N 

1.2 Ghz. 

Preamp No 


I W I8W 


149 

PD I200N-2 

1.2 Ghz. 

- No 


1 W I6W 

TR 

205 

PD I200N 3 

1.2 Ghz 

* Yes 


1 W= 16W 

T/R 

299 

PDI200N1 

1.2 Ghz. 

- No. 


3 W 36W 


285. 


Preamplincrs: 2 mirs. - 2.3 Ghz. $25.00 - 139.00 


VHF-UHF 

Microwave Products 

Preamplifiers / Power Amplifiers 
144 Mhz.- 2,3 Ghi, 

R A. for repeater or commercial use Out¬ 
puts; 1.5 watt to the 65 watt range. We will 
custom buiid if desired. Power amps, for 
use in the 900 mhz. region using the 
"HOME VIDEO" system transmitters. Ex: 
GEMENI VC-2000. ATV line samplers for 
ATV use. Power Meier included, lnierdigita) 
Fillers: 70cm & 33cm Aluminum Weld¬ 
ed 7 pole, $17000 and up. ANTENNA 
SWITCH BOXES 20-300 watts, 2mtrs- 
23 Ghz Prices reasonable. Made in the 
U.S.A- AH product* art warranted Call or 
write for dialog. 



210 Utica St., Tonawanda. NY 14150 
(716) 692-5451 


LOGic 3’s packet cluster interface 


LOGic 3's packet cluster interface spots not only unconfirmed DXCC countries but also CQ| 
zones, ITU zones, prefixes, continents, and anything else that can be jfeg|nfMd"from the call¬ 
sign (oblasts, provinces, etc ). Audible CW alert for each aw|rdj|jrpe. LOGic 3’s data wfndow is 
also perfect for RTTY, AMTOR, and Cl/y operation. TheflexiWIity, ease of use, complete logging, 
awards tracking, and contesting, 0SL route facility, and rig control which made LOGic 2 so popu¬ 
lar are now enhanced by windowed screens with full mouse support and graphical report layout 
(MS Windows ,m not required). Superb documentation and tech support. LOGic 3 ($79) and 
L0Gic Jr v3 ($39) for IBM 386SX or higher. LOGic 2 & Jr v2 still available on 
Amiga and ST. Soon for Mac. Hard drive required. Free Infopak. Visa/mc, 
Personal Database Applications, Dept 7, 2616 Meadow Ridge Dr, Duluth, 
GA 30136-6037. tel 404-242-0887 fax 404-449-6687 tech 404-417-1899 






















Photo B. Inexpensive laptops such as the Model 100 clone can display bearings. The screen resolu¬ 
tion is good enough for an X- Y plot of signal strength versus azimuth, but not a polar plot. 


same address to get the data. 

The A/D’s INTR fine is connected to 
memory-mapped port B7. The micro¬ 
controller can read this bit to deter¬ 
mine if data is ready after a start com¬ 
mand. This is not necessary with BA¬ 
SIC programs, but would be needed if 
a machine code program is used in 
the future. Jumper JK2 is included to 
disable this function. Jumper JK1 al¬ 
lows a test voltage from R2 (read at 
TPl) to be fed to the A/D. 

Jerry uses a Micromint model 
BCC11 computer/controller, which 
contains a Z8 CPU. It also has a Tiny 
BASIC interpreter, 6K bytes of RAM 
and EPROM, one RS232 port, and 
two parallel ports. It costs $139 and is 
available from Micromint, 4 Park 
Street, Vernon CT 06066; (203) 871- 
6170. If you don’t want to build your 
own MUX-A/D circuit, Micromint sells 
an 8-bit 8-channel MUX-A/D board for 
$129. 

The Z8 board requires 5 volts at 
250 mA for the logic and +/-12 volts at 
30 mA for the RS-232 port. You’ll need 
a regulator to supply 5 volts to the mi¬ 
crocontroller and A/D board. Small 
DC-to-DC converters are available to 
supply -12 volts. 

The digital circuitry could produce 
RFI on 2 meters. WB8WFK had no 
problems on his local hunt frequency 
(146.565 MHz), but has “birdies” else¬ 
where on the band. If this bothers you, 
check to see if the problem comes 
from the laptop or the A/D box. Try 
EMI filters on the power supply and 


analog inputs. Use 
good shielded ca¬ 
ble for the RS232 
link. Powering the 
system from a bat¬ 
tery separate from 
the vehicle may 
also help. 

Upon starting 
the program, the 
PC downloads the 
Z8 control pro¬ 
gram from disk to 
the BCC11 via the 
RS-232 port at 
4800 bits per sec¬ 
ond. Then it sends 
a run command to 
start the BCC11 
and displays the 
main menu. 

Jerry prefers 
the Tiny BASIC 
method of Z8 pro¬ 
gramming. “You 
could burn the 
program into the 
on-board 2732 EPROMs," he says. 
“That would allow faster link speed. 
But it’s nicer doing it my way. On the 
first hunt, I found something I needed 
to change. So I typed in a mod to the 
program file on the PC and reloaded it 
on the fly. 

“You can use any microcontroller 
instead of the BCC11," he continues, 
“as long as the software looks like the 
host mode of a TNC. My PC software 
sends a command, the Z8 interprets 


the command and sends back the 
data in the format that the PC wants. It 
would be easy to rewrite the PC soft¬ 
ware to go with another microcon¬ 
troller because command definition is 
simple. For instance, when you go into 
data acquisition, my software sends a 
' -3’ to the controller and it sends back 
the data packet. There are similar 
commands for the other modes. 

“One thing to watch out for is that 
the PC software needs a routine to 


flush out stuff that’s echoed from the 
microcontroller. For example, the 
BCC11 echoes the command, car¬ 
riage return, line feed, a question mark 
and a space. My software strips that 
stuff out." 

Crunching the Data 

A computer with 386 CPU is best 
for the display because of its high 
speed. WB8WFK and KA8JMW have 
experimented with an inexpensive Ky- 


COMMODORE/AMIGA 


TM [ REPLACEMENT CHIPS. PARTS. UPGRADES | 

^ COMMODORE 

6526APLA/906114.6567 VIC.6581 SID.9.95e3 

All 901/225-226-227-229 ROMs.9 95ea 

Original REU 1750 512K Expander unit by Commodore 

(Factory upgraged from 17640).99 95 

Computer Saver C64 protection system.17 95 

NEW C64 Repairable Power Supply! Higher 

amperage (1.8) runs cool (1 year warranty).24 95 

4 3 amp version tor C64 includes Commodore 

Diagnostician Perfect tor packet radio .37.95 

AMIGA 

8520A CIA (Most problematic tor tailed chip).9.95 

t .3 Kckstart ROM.24.95 

2.0 ROM chip only .35.95 

8372A 1 Meg Agnus Inc.'Final Test' diagnostic diskette/ 

New ’Goliath' chip puller. & installation instruction.44.95 

8373 Super Denise (Enhanced Chip Set). 29.95 

8362 Denise/8364 Paula ..18.95 


A500 PC Motherboard (populated and tested) Revisions vary.94.95 

Amiga 2G00 Computer includes 1.3 ROM. 8372 Agnus. 

Super Denise and new keyboard, mouse and owner s manual 
Comes with 90 day warranty. 

These units are recondilioned and were used as demon Sira tors 


Shipping extra: Once-in-a-lifctime otter ...599.95 

MegaChip 2000/2 Meg. Agnus/Rockwell chip puller/ 

'Final Test" diagnostic diskette.264.95 

A500 200 watt Big Foot Universal Switching Pwr.Supvlan .86.95 

A2000 Power Supply/Commodore orignial. 99.00 

Amiga A5C0 keyboard (new, exact replacement) .37.50 

A2000 keyboard (new. exact replacement)...59.95 

Switch* Itt: Rom selector for 1 3 & 2 0 Roms..29.95 

Advanced Amiga Analyzer. Checks status of all data 
iransmissiorvs/signals. disk drive, parts, butter chips, 
alignment, joy stick & mouse, read'write errors and tells 
what chips are bad (hardware & software).. 79 95 


Microcard 601 PCMCIA FAST RAM memory card lor the A600M200 
Auto contiqures at boot lime, leaving most internal chip RAM tree lor 
image processing 

U s 20% faster than chip RAM. Introductory prices' 

2 MB Card.S164.95 

4MB card.224.95 


THE GRAPEVINE GROUP [ 

3 Chestnut Street, Suffren, NY 10901 ' 


ORDER LINE 1-800-292-7445 

CUSTOM SERVICE: 914-3684242 QQ 

914-357-2424 Hours 9-7 ET M-F Fax: 914-357-6243 


We Ship Worldwide 15% Restocking Prices Subject to Change... 


CIRCLE 192 ON READER SERVICE CARD 


ATV CONVERTERS • HF LINEAR AMPLIFIERS 


DISCOVER THE WORLD OF 



HF AM P LIFIERS »«r MOTOROLA BULLETINS 

Puru Li*L for HF Amplifier. Ot.cribed UNIVERSAL DIG IT AL FREQUENCY READOUT 

in th* MOTOROLA Bulletins. TK-1 |Wutd/t«.t.d}. .. ..11*0.95 

AN7SI 300W 1160 70 EB63 HOW Ml 65 

AN762 HOW $ 93 25 E B 27A 300W 11 30.20 HEAT SINK MATERIAL 

AN779L 20W • 13.70 EB104 600W 1441 15 

AN770H 20W 1 03 10 AR305 300W 1313.52 Model 00 H«ot Sink(6.5*12*1.6) .$ 22 00 

AR313 300W 1*03 00 CHS 6 Copp«. Spre.dcr(6.6*1/*) • II 00 

NEWI> IK WA TT 2- 50 MHi Amplifier W« *l«o trotk Hard- to-Find part. 


AMATEUR TEL EVtS I ON CONVER TERS 


ATV2 420-450. TITOS Kii 

ATV3 420-450 (GaAS-FET) 1 40.05 Kil 

ATV4 002-021 |GaAS-FET).1 50.05 Kit 

AUOIO SQ U ELCH CONTROL for ATV 

Stl.1 30 05 Kit 

2 ME TER VH F A MPLIFIERS 

3 5 Walt Model J]TA . _ . I 70.05 Kit 

75 Watt Model I75A 1110.05 Kit 

Avarlabla in kit or wir«d/t*.t«d 


POWER SPLITTERS and COMBINERS 


7-30MH* 

600 Watt PEP 2-Port.1 60 05 

1000 Watt PEP 2 Port 170.05 

1200 Watt PEP 4-Port. 110.05 

100 WATT 420-450 MHi PUSH-PULL LINEA R 
AMPLIFIER - SSB - fM—ATV 


HEB67-PK fKttJ *159 95 

KSB67-PCB (PC Board) * 10 OO 

X£B67-1 (Manual) * 5.00 


CHIP CAPS-Kertiet/ATC 
METALCIAD MICA CAPS - Urvrlco/Stmco 


RF POWER TRANSISTORS 
MINI-CIRCUIT MIXERS 

SBL — 1 (1 -500M*). I 6 50 

SBL-1X (10—lOOOMz). I 7.05 

ARCO T RIMMER CAPACITORS 

VK200 20/40 RF Choka.. I 1-20 

56-500-65 -3B F«rm« Bead . I 20 

Broadband HF Tran.former. 


Add I 3 50 for .hipping and handling. 


For detailed mformatron and pncea, (ail or write for our free catalog 



CCI 


Communication 
Concepts Inc. 


508 MilUtene Drive * Xenia, Ohio 45385 * (513) 426-8600 
_FAX 513-429-3811_ 




SPY ON THE EARTH 
See live on 
your PC 
what 

satellites in 
imkk*,. orbit see 

Learn how you can benefit greatly from this exciting new 
technology. Send $30 ($35 air, $40 overseas) for our 
fantastic 12 diskette set of professional quality copyrighted 
programs (IBM type) that does satellite tracking, data 
acquisition, image processing, file conversion and much 
more. Diskette and information package includes all 
programs, satellite views, C language source code for a 
popular satellite image acquisition program, hardware 
schematics, catalog and discount certificate. 

VANGUARD Electronic Labs 

Dept. A, 196-23 Jamaica Ave. 
Hollis, NY 11423 Tel.718-468-2720 


CIRCLE 99 ON READER SERVICE CARD 


RACK AND CHASSIS BOXES 



RACK BOXES FEATURES: 



VC 1A 
MC2A 
MC-3A 


MC BA 6 7 

MC-9A | 9 7 


& OS 
24 15 


NCT SHOWN 


l/IO /l / 4Ar* «<*>' V. SA ir.i MASTEBCAflD. OHL'tR L'RECT FROM IHE 

VI / mb F AC’OHY on '"ST V3 0FCERS SHIKKEO UPS :>-<XJND NO CHARGE 
SCCOSD OAT Art |f ilOr. NtX* RAY AiR t?0Ct 



SESCOM INC. ^vr.;:wA*'!3 r;wi HFNDrnsos, nvl-sa 
80015^9 (ORDERS)600-634-3457 (TECHNICAL HELP) 
702-565-3400 FAX 702-565-4828 


CIRCLE 167 ON READER SERVICE CARD 
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otronic 85 laptop, which is the same 
as a Radio Shack Model 100 (Photo 
B). This computer’s communications 
buffer is so small and slow that the Z8 
overruns it If you want to use a Model 
100. you will need to implement hard¬ 
ware flow control and a data buffer on 
the Z8 board. Plotting time will be 
greatly increased, a disadvantage on 
mobile T-hunts. 

Last month I described WB8WFK’s 
Data Acquisition Mode, which takes 
data for 25 seconds, plots it, and 
records it to disk for later playback if 
desired. Since then, Jerry has added 
an automatic scaling feature that 
“blows up" the polar pattern to full 
size, if required. 

“It will cover almost the full dynamic 
range of the A/D," he says. “Suppose 
the data has only a 20-count range. I 
can blow it up to full scale. The user 
has the option to enter a manual scale 
factor instead. The display informs the 
operator if the program is in auto-scale 
or manual mode." 

In addition to the Data Acquisition 
and Playback modes, WB8WFK has 
added two new modes, selected from 
the main menu. In the Calibration 
Mode, the PC instructs the Z8 to send 
8 bytes of data. The PC then displays 


the channel number, D/A value in 
counts, and the voltage in volts. 

In the Live Mode, the PC instructs 
the Z8 to send data representing S- 
meter reading, antenna angle, and 
amount of attenuation in dB. The dis¬ 
play continuously shows and updates 
this data until the user enters another 
command. 

Like all other T-hunters who use 
mobile beams, WB8WFK lowers re¬ 
ceiver sensitivity as he approaches 
the T, to keep the S-meter on scale. 
The internal attenuation system In his 
ICOM IC22S is adapted from a design 
by Vince Stagnaro WA6DLQ (see 
“Homing In" for March 1989). 

Jerry discovered that the usual 
practice of reducing the supply voltage 
to the first IF amplifier along with the 
RF preamplifier resulted in improper 
S-meter action at high attenuation. 
“On the IC22S," he says, "it worked 
much better to lift the supply side of 
R7, R13, and R25 and connect them 
to the gain control voltage. This atten¬ 
uates the RF preamp (Q2), first mixer 
(Q3), and second IF (Q5) stages." 

There is a sharp “knee" In the volt¬ 
age versus sensitivity curve. From full 
sensitivity at +12 volts, the supply volt¬ 
age Into the three stages must be re¬ 


duced to +4 volts to attenuate the sig¬ 
nal by 15 dB. Lowering the voltage fur¬ 
ther reduces sensitivity by approxi¬ 
mately 40 dB per volt, down to -90 dB 
at +2 volts. 

To display the attenuation value on 
the screen, this supply voltage is sam¬ 
pled into the A/D (channel 4 “AGC"). 
The PC program converts the digitized 
voltage value to attenuation in dB us¬ 
ing a fifth-order equation in the BASIC 
program. 

More to Come 

Like all projects of this complexity, 
especially those employing com¬ 
puters, Jerry's RDF system is still a 
“work in progress." Ideas for enhance¬ 
ments and performance improvements 
suggest themselves during each hunt. 
An example is replacing the azimuth 
sensing pot with a digital shaft 
encoder. This will eliminate the 
“dead zone’ and improve bearing 
accuracy. 

Jerry recently obtained a 10-bit 
shaft encoder and matching Hewlett- 
Packard interface 1C. The output of 
the HP chip will go directly into the Mi¬ 
cromint controller. He says his next 
software version will support both the 
analog pot and the shaft encoder. 


Changing a global variable wifi switch 
between them. 

Jerry also wants to try increasing 
the sample rate to 100 per second by 
changing to a machine code program 
on the Z8. This would provide even 
faster plotting. He envisions connect¬ 
ing a Loran or GPS receiver to the 
system to allow computerized triangu¬ 
lation, and a flux gate compass to de¬ 
termine vehicle heading. 

To encourage experimentation with 
digital RDF techniques, Jerry is mak¬ 
ing his data acquisition and plotting 
software available to "Homing In" 
readers. His package includes a disk 
with the DIGDF source code for the Z8 
computer and his latest DIGDF.EXE 
display program, plus sample bearing 
files. There is also detailed documen¬ 
tation for the hardware. In return, he is 
asking for $15 to cover his expenses. 

To order or inquire, write to Jerry 
Boyd WB8WFK, 9128 Surrey N.E., Al¬ 
buquerque, NM 87109. As usual, this 
offer is not warranted by 73 Amateur 
Radio Today or by me. Kits and circuit 
boards are not available at this time. 

Congratulations to Jerry and Ed for 
helping bring T-hunting and computers 
together. Let’s hear what the rest of 
you are doing. fjj 
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Figure 1. Schematic diagram of the analog-to-digital conversion circuitry. PI connects it to theZ8 microcontroller 
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Atv 


Number 16 on your Feedback card 


Ham Television 


Bill Brown WB8ELK 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03453 

ATV in Monterey, California 

When your ATV group pools re¬ 
sources and equipment, the ability to 
support public events with an impres¬ 
sive display of visual communicatons 
becomes possible. 

This month I'd like to feature one 
such group from Monterey, California. 
The Monterey portable public service 
ATV group was started by Doug McK¬ 
inney KC3RL in 1987. Prior to that 
time, ATV was primarily a base station 
activity. Doug came to Monterey from 
Washington, D.C., where he had de¬ 
veloped expertise in portable ATV 
public service events through the 
Metrovision ATV Club (featured in 
Chapter 16 of the ARRL Operating 
Manual). 

The following is a description of the 
Monterey group’s recent activities as 
described by Doug McKinney KC3RL: 

Portable Public Service ATV 

In 1987, a group comprised of 
Doug KC3RL, Elliot KB3LY and Don 
KB6BZL began to use portable ATV 
equipment at small 5K runs. These 
small events generated enthusiasm. 
Within two years, the ATV group had 
grown to six ATVers supported by ex¬ 
tra equipment loaned by the original 
group of three. Having a supply of ex¬ 
tra portable ATV transmitters, anten¬ 
nas, downconverters, coax and masts 
really helps when covering these pub¬ 
lic events. One of the benefits is that 
you have someone else at the other 
end to receive your picture! 

Today we have nine ATV operators 
with equipment and 11 trained opera¬ 
tors without ATV equipment. In addi¬ 
tion, we have coordinated with the 
South Bay Amateur Television Club 
members to help with events (in par¬ 
ticular Don KK6MX and Renie 
KC6NBS). The Santa Clara Red 
Cross ATV coordinator, Bob KB6FEC, 
has been very helpful by loaning us 
ATV equipment. Bob’s equipment 
loans have also helped a brand-new 
group in Alameda County, spearhead¬ 
ed by a dynamo ATV public service 
coordinator, Sue KC6WXO. 

Our public service group has two 
main purposes: audio and visual com¬ 
munications to help assure public 
health and safety, and to give opera¬ 
tors experience that would enable 
them to be prepared to assist in the 
case of a disaster. There are two ma¬ 
jor events that our group covers that 
are significantly different in complexity 
and require what we call the serial and 
parallel mode for public service sup¬ 
port. 



Figure 1. System diagram of the Base 
Station Control Center for the Hot Air 
Affair balloon festival. 


The Hot Air Affair 

The Hot Air Affair is a three-day hot 
air balloon event held in February at 
the Laguna Seca Recreation Area and 
Raceway in Monterey. Laguna Seca is 
a crater-shaped valley that is 200 feet 
below the encircling foothill ridge line. 
This event requires us to use a paral¬ 
lel reception path (all transmitters 
sending to one control site). 

In this event we transmit video from 
the ridge lines into Laguna Seca so 
the event leaders can see outside of 
the crater to monitor the sunrise and 
where the fog is (or isn’t). This en¬ 
sures approriate start times for safe 
launches. Once the balloons are 
launched the event leaders are able to 
monitor where all of the balloons are 
going and direct chase crews for re¬ 
covery. Additionally, the event leaders 
wanted ATV from one of the balloons, 
providing a unique observation plat¬ 
form for spotting any unexpected 



Photo A. Don KC6BZL transmits a bird's-eye view, of the hot air balloons back to 
the launching area from his location on the ridge overlooking the Laguna Seca 
Recreation Area. 



Photo B. Reception from the remote transmission sites is displayed on monitors 
in the control tent at the hot air balloon launch point. (I to r): Ron KM6DZ, Eiliot 
KB3LY and KC WA6TMK. 


problems. 

The Hot Air Affair has been 100% 
successful for the last four years due 
primarily to performing field tests prior 
to the event to ensure P5 performance 
from each site. 

The Big Sur International Marathon 

This is a one-day event held in 
April. The runners start at Big Sur and 
run 26 miles to the north, ending up in 
Carmel Valley. It’s a 26-mile “straight 
fine* run on Pacific Coast Highway 1. 
If you have ever been on Hwy, 1, you 
know it's anything but straight! The 
Pacific Ocean is on one side and a 
very steep mountain range (2000+ 
feet) is on the other. This rugged 26- 
mile section isn't accessible by either 


fixed ham repeaters or cellular 
phones. The ONLY communications 
available for this event are portable 
ham radio remote bases (2m, 220 and 
440) and portable ATV repeaters! The 
nature of this terrain requires us to use 
what we call the serial mode of ATV 
transmission (signal A going through 
repeater B and repeater C to arrive at 
station D). 

Each remote ATV site is completely 
isolated from outside help. As a result, 
what you have with you is all that you 
will have during the event. 

We have never been completely 
successful in getting a picture to the 
finish line throughout the duration of 
the Marathon. Any number of factors 
can result in failure in a serial system 
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Figure 2. The system used for the 26-mite Big Sur Marathon Includes several 
crossband repeaters at strategic locations along the rugged Pacific Coast High¬ 
way 1. 


(if just one site goes down, the whole 
system is out of the picture). In pre- 
Marathon testing everything worked 
well, but problems developed during 
the actual event 

We’ve listed some of the things we 
now watch out for (gathered from the 
School of Hard Knocks) during testing 
of this kind of system that may be use* 
ful for those planning such a event: 

•Check all of the equipment and op¬ 
erators in the pre-test. 

•Use good coax and standardized 
connectors. 

•Have the ability to do on-site re¬ 
pairs (butane soldering irons come in 
handy on top of a remote hiil). 

•Use a power source with proper 
connectors and an ATV transmitter 

PORTABLE ATVERS IN 
MONTEREY 

Operators with equipment: 

Doug KC3RL Don KB6BZL 

Allen KC6VJL Bev KC6AMI 

Elliot KB3LY Pat KA6IRS 

Paul KQ6G Mike WA6EOC 

Smitty K6DYX 
Trained operators: 

Cal WW7G Keith WE6R 

Charles KN4DG Judy KD6FYL 
Pat AA6EG Mario KD6ILO 

Ron KM6DZ Rick K6TST 

Renei KD60CP Charles KC6UXP 
Barbara KC6AWM 


adjusted for operation on 12.5-volt 
battery power (instead of the normal 
13.8 volt shack power). The pedestal 
adjustment on our 910 MHz ATV 
transmitter seemed particularly sensi¬ 
tive to voltage changes. 

•Have a portable TV at each site to 
monitor your signal (LCD sets work 
great for this) to verify that your trans¬ 
mitted signal is good. 

•Reduce interference by using high- 
gain antennas before resorting to in¬ 
creasing transmitter power. 

•Cross polarize antennas for multi¬ 
ple inband transmitters (about 20 dB 
or about two P-units reduction in inter¬ 
ference is possible). 

•For crossband repeaters, use a 
portable 5* color TV which has video 
in and out capability (i.e. downconvert- 
er into channel 2/3 and baseband 
video out to the transmitter). This ar¬ 
rangement lets you see the video 
quality of the received signal. 

•Use Interdigital (VSB) filters to re¬ 
duce Inband and crossband inter¬ 
ference. 

Planning for Success 

Good planning is absolutely re¬ 
quired for success. If your group 
would like to cover an event, here's 
some basic elements you should in¬ 
vestigate before you start 

•Determine the public service need. 

•Develop a detailed plan with the 
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Figure 3. The Cypress Point relay and control station has two 900 MHz band in¬ 
puts which can be selectively repeated out on 427.25 MHz. 


resources available. 

•Coordinate with the event leaders 
to ensure that their needs are met. 

•Test the full plan well before the 
event (see the previous section for 
problem areas you may encounter). 

•Since our early efforts, we have 
found our limitations and we have 
found new solutions. Coverage of 
these events is a great way to get the 
local ham population involved in ATV 
and public service. By following these 
simple guidelines, our group has be¬ 


come proficient in point-to-point and 
remote base repeater ATV operations. 

There is another benefit to our ex¬ 
perience In covering public events. In 
the event of a disaster, our group is 
ready to provide portable video capa¬ 
bility for emergency relief efforts wher¬ 
ever needed. To this end we periodi¬ 
cally participate in disaster prepared¬ 
ness drills, it’s always great to impress 
the ARES coordinators with P5 video 
at the command center during a disas¬ 
ter drill. HI 
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Photo C. Bev KC6AMI operates mobile ATV from the press truck during the Big 
Sur Marathon. Note the small LCD TV she uses to monitor her transmissions. 
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m m Number 17 on your Feedl 

Hams with class 


Carole Perry WB2MGP 
Media Mentors , fnc. 

P.O. Box 131646 

Staten Island NY 10313-0006 

Discovering The Discovery 
Place 

When Ervin Jackson N4BIG and Tom 
Bradbury NU4G first began telling me 
about their exciting efforts at Discovery 
Place in Charlotte, North Carolina, 1 
knew that there would be lots of great 
ideas worth sharing with other teachers 
and instructors. The Mecklenburg Ama¬ 
teur Radio Society envisioned a place 
where thousands of visitors, especially 
youngsters, could be attracted to an ex¬ 
hibit that would educate them in ham ra¬ 
dio, electronics, and world geography. 

Over 500,000 people a year come to 
visit the South’s largest science and 
technology museum, and its mammoth 
new Kelly Space Voyager Planetarium 
and Charlotte Observer Omnimax The¬ 
ater. Discovery Place, now the W4FB 
Amateur Radio Education Center, is 
part of the museum’s new $14 million 
Michael J. Smith Wing, which opened 
last fall, it was named for the North Car¬ 
olina astronaut who was killed in the 
horrific space shuttle Challenger explo¬ 
sion. 

Ervin tells me that the very newest 
attraction is the addition of TV. This at¬ 
traction has really excited the student 
visitors (over 100,000 schoolchildren 
each year) because they can easily 
identify with TV. The television input fre¬ 
quency is 439.25 and output is 421.25. 
If you are a home viewer In the Char¬ 
lotte area, you can tune into cable chan¬ 
nel 60 for the input picture and cable 
channel 57 for the output picture. The 
audio input is on 2 meters at 147.45 and 
the output audio rides on the subcarrier 


of the TV channel. The TV repeater is 
W4PHN. 

Both Ervin and Tom speak enthusi¬ 
astically about how popular Discovery 
Place is once the school year begins. 
All the science classes of the Mecklen¬ 
burg School System attend Discovery 
Place for lectures that are considered 
part of their regular curriculum. Until 
2:30 p.m. each day one can see school 
buses coming and going; then there is a 
lull until the after-school crowd arrives. It 
seems that everyone goes by the sta¬ 
tion at least once during a visit to the 
“hands on* museum. 

The station sits behind sliding glass 
doors between the museum cafeteria 
and the gift shop, just down the hall 
from the Omnimax entrance. Station 
manager Bob Southworth KJ4YV Is a re¬ 
tired electrical engineer who, by all ac¬ 
counts, has a world of patience with the 
youngsters who line up for on-the-air 
demonstrations. Two ham radio volun¬ 
teers are needed to handle the large 
crowds that come through the exhibit- 
one of them keeps the QSOs going 
while the other answers specific ques¬ 
tions from the students and visitors. 
Those who visit the station can see 
demonstrations of the hobby with a 
packet station, an all-mode 2 meter rig 
and an HF setup, complete with a beam 
atop a 60-foot tower mounted on the 
roof of the five-story museum addition. 
There is even an SWL comer where 
they can tune the shortwave broadcast 
bands. 

The station also has groups who visit 
with prearranged appointments. These 
groups are given a 20-minute lecture 
about amateur radio. Live demonstra¬ 
tions follow, and then a question-and- 
answer period. Ervin also informs me 
that they have enjoyed the visits of 



Photo A David W. Lewis KlCBB pictured with Mrs . Beverly Sanforda staff coor¬ 
dinator of Discovery Place. This was the museum's first viewing of ham radio TV 
(ATV)—Discovery Place's newest attraction. Photo by Ervin Jackson , Jr ,; N4BIG. 



Photo B. Members of the Mecklenburg 4-H Club attend a lecture on ham radio at 
the station. Photo by Ervin Jackson, Jr N4BIG. 


COLLINS 490T-1 



490T-1 (CU-1669) AUTOMATIC ANTENNA 
COUPLER for 2-30 MHz range; 600 W PEP. 
200 W average. Use with 20 ft whip or 25-100 ft 
long-wire antenna. Terminal for wire and “C" 
coax connection. Has 5*500 pf 10 KW vacuum 
capacitor and variable step-coil Requires 115V 
400 Hz: 7.6x10.1x12 6. 24 lbs 
USE0-N0T TESTED $300 

MANUAL for CU-1669 $15 w/set purchase 


Prices F O B. Luna, 0 - VtSA. MASTERCARD Accepted 
Allow for Shipping • Write fer latest Catalog 
Address Dept. 73 • Phone 41B/227-6573 • Fax 418/227-1313 


FAIR RADIO SALES 

1016 E. EUREKA • Box 1105 • LIMA, OHIO • 45802 
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ECTOR /NDER 

HAND-HELD 
PHASE SENSE 
ANTENNAS FOR 
VHP DIRECTION 
FINDING. USES 
ANY PM XCVR. 
COMPASS GIVES 
DIRECTION. 
ARMS FOLD FOR 
STORAGE. TYPE 
VF-142 COVERS 
BOTH 2-MTRS & 
220MHZ. OTHER 
MODELS AVAILABLE. 
WRITE OR CALL FOR 
MORE INFO. 

$3.50 SHIPPING 4 TYPE VF-142 

CA. ADD TAX) $129.95 619- 

RADIO ENGINEERS 565-1319 


\ 


3941 MT. BRUNDAGE AVE. 
SAN DIEGO CA.92111 
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THE FAMED 2 METER 

a. s. a. 9209 

+9 db Co-Linear “MultiWave” Base 
Station Double 5/8 over 1/4 wave 
delivers up to +9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2". 2 Meter Base 
Station 10' length. 

$ 32.43 

+$4.00 S&H 

(SC RES 5% SALES TAX) 
CHECK IN ADVANCE OR C.O.D. 
ALSO AVAILABLE IN 220 & 440 

(a&a) 


"SefVk» is Ftmtson For Our Success' 

re. iS03i?S3-78SS P.O 3o* 3461 

Watts: ;-800-722-26R1 %rt!e Ssach. SC 23578 
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Photo C. Peter Gable and Dana Rucker, members of the Mecklenburg 4-H Club, 
attend a lecture on ham radio conducted by Bob Southworth KI4YV, manager of 
the W4BFB Discovery Station. 


many foreign hams who have talked 
with the station previously and wanted 
to see it. Wonderful contacts have de¬ 
veloped between other science muse¬ 
um stations, notably Montreal, Canada, 
and London, England. 

Guidelines for a Ham Radio Exhibit 

The group has put together an excel¬ 
lent list of suggestions for anyone inter¬ 
ested in assembling a ham radio exhibit 
I’ll list some of the key suggestions, 


hibits are excellent projects not limited 
to museums—they can do wonders lor 
your recruiting efforts when properly set 
up in a mall, at a school, at a convention 
center, in a church, at a scouting meet¬ 
ing, at a local fair, or anywhere large 
groups of people, especially youngsters, 
will be attending. 

1. Display of QSL cards from all 
over the world. This has a high visual 
impact and conveys the message that 
we talk to the world. Be sure to include 


tion on the card means, i.e. RST means 
readability, signal strength, tone. 

2. Frequency spectrum chart Like 
the QSL cards, this is visually attractive 
and requires no personnel. It can show 
where the ham frequencies are located 
with respect to radio. TV, police, and 
fire, etc. 

3. Chart showing requirements for 
a ham license. List the license cate¬ 
gories, with a brief description of the re¬ 
quirements for and privileges of each. 

4. Handouts. Hand out the many at¬ 
tractive ARRL brochures, along with an 
ARRL coupon to mail in for more infor¬ 
mation. Distribute a sheet listing club 
meetings for all local radio clubs and a 
list of where the Novice classes are 
held. A handout with the Morse code 
and Q signals on it is always a favorite. 

5. Comparison chart showing the 
differences between CB and ham ra¬ 
dio. Folks are particularly interested In 
noting the power and frequency differ¬ 
ences. I do this with my own ham radio 
classes every year, and the children can 
relate to it since most of them are al¬ 
ready familiar with CB. 

6. Photo collage showing ham ra¬ 
dio activities. Be sure to have lots of 
pictures of children having fun in various 
ham radio activities. Include Field Day. 
hamfests, emergency communications, 
local parades, satellites, contests, re¬ 
peaters. traffic handling, antenna instal¬ 
lations, etc. 

The club also suggests having two 
booths with a key and buzzer in each, 


ham-band-only receiver behind a pro¬ 
tective plastic shield, but extended tun¬ 
ing knob, volume knob, and band switch 
through the plastic, along with ear¬ 
phones to hear ham radio QSOs. 

Other good ideas for the exhibit in¬ 
clude: a price list showing station costs, 
starting with a very modest setup—de¬ 
bunk the notion that it is a very expen¬ 
sive hobby; a world map showing call 
letter prefixes; a Morse code decoder 
box to decode received CW signals, or 
a continuous tape to feed the decoder 
box at about 5 wpm. and a set of ear¬ 
phones; a small terminal to monitor 
packet radio activity on 145.01; and an 
exhibit of old radio gear and new radio 
gear as a contrast 

Through the outstanding efforts of 
groups like the ham radio operators who 
support and maintain the station at the 
Discovery Place, and other such muse¬ 
um groups throughout the country, hun¬ 
dreds of thousands of children and 
adults are being exposed to the excite¬ 
ment and diversity of amateur radio. 
These museum groups are to be com¬ 
mended for their achievements. We as 
educators and instructors should sup¬ 
port their good works and take advan¬ 
tage of what is being offered by bringing 
classes to these exhibits and by publi¬ 
cizing what they're doing. 

For information on operating hours 
for Discovery Place and the W4FB Am¬ 
ateur Radio Education Center, write to: 
Discovery Place, 301 N. Tryon Street, 
Charlotte NC 28202; or call (704) 372- 


along with a reminder that these ex- an insert explaining what the informa- along with a copy of the Morse code, a 6261. 



HANDIE-BASE 


PATENT MAILED 

■Sfc Finally! An accessory lor your Handie Talkie 
fi® or Hand held scanner: Functional, Efficient, 
3§ Economical, Attractive Walnut Base. Send 
IfifibJr check/money order for $14.95 plus $3.50 
shipping to: Handie-Baae and More Inc., P.O. 
Box 2504 Dept. C-1, Broken Arrow, OK 74013-2504 
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Quality Microwave TV Antennas 


WIRELESS CABLE IFTS MMDS Amateur TV 
Ultra High Gain 50db(+) • Tuneable 1.9 to 2.7 6hi. 

• 55-Channel Dish System $199.95 

• 36-Channel Dish System $149.95 

• 20-Channel Dish System $124.95 

• Optimal Commercial Grid Anlonna {not shown) Add S5Q.W) 

• Vagi Antennas, Components, Custom Timing Avnilatto 
» Call or write (SASE) for “FREE" Catntcig 

PHUUPS-TECH ELECTRONICS 

Dish Syatem PD. Box 8533 - Scottsdale, A2 85252 
lifetime (602> 947-7700 (S3.00 Credit all phone orders) 
WARRANTY MaiterCanJ • Visa* American Eipress • COO i » Omrtrty Prktnjj 
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Natural Voice Playback Board 

J ■ Repealer Identifiers 

■ . * Contest Stations 

Site Alarms 

* Remote Telemetry 
Weatherstations 

* Multiple languages 

* Emergency 
Announcements 

DataVoice - DV-64 

Add a Recorded Natural Voice to your system or equipment. 
Voice vocabularies or multiple phrases up to 1 minute in a 
Natural Voice is saved in Non-Volatile E-Prom memory.(lf 
power is removed the recordings will not be lost). We’ll record 
your message)s) in a male or female voice - or - you can record 
the library by using the optional SDS-1000 development board 
on an IBM or compatible computer. 

Parallel Input Word Select 8 ohm Audio output 

500 ma Kcylinc Output 600 ohm Audio output 

32 Kb sampling rate +9v to + I4v Supply 

Multiple Modes Size : 4.00" x 4.25" 

30 sec - 30 minute Time i Connectors Included 

Price $ 169.00 Single Qiy (programmed) 

Palomar Telecom, Inc. 

300 Enterprise St. Suite E 

_ (619) 746-7998 _ 
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QRP CW TRANSCEIVER KIT 

• Available on 20M or 40M band 

• Superior superhet design 

• Single-signal receiver 

• CW crystal ladder filter • All Coils are Pre-wound 

• VFO tuning with vemter dial 

• RIT w/ceoter detent control 

• Very effective AGC J 

• Selectable audio filter | |f- j 

• Sidetone oscillator I * « I 

•2-3 watts of RF output I £ lv 

• Semi break-in ~- W y 

• 12VDC operation 

• Custom pre-painted, punched & silkscreened cabinet 

• 100% complete kit with instructions 

• Measures (HWD): 2V<' X 6V<" X 6' 

• Weight: 24 oz. 

• $149.95 r $4.50 shipping & handling. Michigan residents 
add 4% sales tax. 

At your favorite dealer, if not order direct. 

For free catalog call or write 

OAK HILLS RESEARCH 

{ mmm\ opp headquarters ws 

UiU 20879 MADISON STREET ^jjp 
BIG RAPIDS, Ml 49307 
(616)796-0920 
24 HR. FAX—(616) 796-6633 


Tone-Master* Touch Tone Decoder 


MoTron Electronics 
310 Garfield St., Suite * 4 Eugene OR 97402 
Info: (503) 687-2118 

Orders: (800) 338-9058 * Fax:(503)687-2492 
Decode and display Touch Tones from a telephone, tape 
recorder, scanner, or nearly any audio aource. V 16 digit 
LCD dbplay. 80 digit scrollable buffer -/High speed 
decoding, up to 25 digits per second 7 Built-In speaker 
7 9V battery 7 Metal case 7TM-16 PLUS Includes RS- 
232 output and Software for optional automatic 
date/ll me/number logging using your IBM Compatible 
computer. 

TM-16 Standard Model $229 

TM-16 PLUS RS-232 Model with Software $299 

PS-12 AC Power Adaptor $10 

S/H $5 USA/Canada. $15 Foreign. 

30 day money back ga a ranted Try *t ao risk! 
Via, MasterCard A American Rxpreaa Accepted 
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Number 18 on your Feedback card 


Qrp 

Low Power Operation 



Figure 3. Using a transistor switch to supply the gate drive. 


Mike Bryce WB8VGE 
2225 Mayflower NW 
Massillon OH 44646 

Power MOSFETs 

The schematic shown in Figure 1 
shows how a power MOSFET is con¬ 
figured as a high-side switch. Also, 
note the difference between the "P" 
channel device and an “N" channel 
device. The use of a "P’ T channel pow¬ 
er MOSFET allows the designer to cut 
the number of discrete components 
because a charge pump circuit will not 
be required. On the other hand, the 
use of a “P" channel power MOSFET, 


with its higher RDS(on), will generate 
more heat and thus diminish operating 
efficiency. It then becomes a trade-off 
in the number of extra parts needed 
for the gate driver (voltage pump) or 
Ihe loss of efficiency with the "P* chan¬ 
nel device. Even the best “P" channel 
power MOSFET on the market has a 
rather high RDS(on) of an ohm or two. 

You can use the power MOSFET 
as a simple switch. I have used them 
to replace a switching transistor in 
some projects. A common example is 
to use a transistor switch to operate a 
relay for T/R control. As shown in Flg- 
ure 2, a power MOSFET will work 


quite nicely in this configuration. The 
only requirements will be the proper 
gate voltage and, of course, the 
amount of current the relay will draw. 
This is normally not a problem with a 
power MOSFET; a drain current of 
several amps is common. 

The power MOSFET is turned on 
by appfying +10 volts to the gate. This 
requirement is easily handled by using 
a CMOS gate since the output of the 
CMOS gate is usually over 10 volts 
when operating with a 12-volt VCC 
line. Depending on the MOSFET, gate 
capacitance may cause some distor¬ 
tion when rapidly switching the MOS¬ 
FET. In the case of our T/R relay, the 
distortion will never be noticed. Ca¬ 
pacitance of several pF to several 
thousand pF is common, depending 
on die size. In some cases, paralleling 
CMOS gates together will help over¬ 
come the difficulty in driving the power 
MOSFET directly from a CMOS 1C. 

With the extra gate capacitance, 
the tum-off time may be too long. A 
transistor switch may be added to re¬ 
duce the on time after the gate drive 
has been removed. 

Using TTL logic will increase the 
drive current, but the normal VCC of 
TTL logic, just +5 volts, will not drive 


the power MOSFET fully on. In this 
case, a transistor switch may be em¬ 
ployed to supply the gate drive. Such 
a circuit is shown in Figure 3. Notice 
the use of a PNP transistor. When the 
base of the transistor is pulled low, the 
transistor is turned on and voltage ap¬ 
pears on the collector. This voltage 
then turns on the power MOSFET. 
Again, this circuit will work up to sev¬ 
eral kHz before the switching distor¬ 
tion becomes troublesome. 



operate a relay for T/R control . 


\ 



HIGH SIDE 
SWITCHING 


P CHANNEL IN 
A COMMON SOURCE 
CONFIGURATION 


N CHANNEL 
AS SOURCE 
FOLLOWER 


Figure 1. The power MOSFET, configured as a high-side switch. 


RF i N >— 


16 T T-50-2 15T T-50-2 


43pF 


’ 390pF 


116pF 

-)|- 


;680pF 


—^ ANT 5WATTS 


;330pF 


rh rh rh 

40 meter filter 


FILTER 


RF IN 
20mW ( 


-ft 



18 ,iH 


TRILILAR 


L 2 = 

7 TURNS TRIFILAR ON 


l - 


F T -37-43 


L 

L4 = 

1 00p.H 

s- 

PS 0.1 

L 5 ■ 

7 TURNS B1FILAR ON 




FT-50-43 

n 

7 


0.1 


+ 13 V 



+ 13V 
4 


ft? ft? 


© 


HH 


o.i 

HH 


_ AS SHORT 
AS POSSIBLE 


■ 18 ^H 


H 

BIAS ADJUST 


~L 

r 1 


v RF OUT 
” TO FILTER 


Figure 4. An RF amplifier using a single transistor and a power MOSFET. 
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RF Amplifier Circuit 

Only now are we seeing designs 
using power MOSFETs in RF applica¬ 
tions. Figure 4 is a simple RF amplifier 
using a single transistor and a power 
MOSFET. I did not design the circuit— 
credit for it goes to Bruce Franklin 
KG7CR. The circuit originally came 
from the Northwest QRP club 
newsletter, June 1992. Bruce kindly 
gave me permission to present it here 
to you. I have not had the time to build 
the circuit myself, therefore I can’t 
comment on its performance. Bruce 
says the circuit will produce 5 watts of 
RF with only 20 milliwatts of drive. 
Bruce’s original schematic contained 
some fancy band-switching features 
using reed relays and a 4015 1C. This 
schematic shows only the driver and 
the MOSFET PA components, along 
with one section of the output filters. 
The output filter values are for the 40 
meter band. 

You can use the amplifier for SSB, 
too! Ail you have to do is set the bias t 
o about 50 mA with no drive. If you're 
a CW-only person, then a much lower 
bias will do. Bias is set by R5, the Ik 
trimmer. 

Suitable sources of RF drive may 
be VFO, VXO or even the output of a 
mixer such as the NE602. In the case 
of the VFO, an extra stage of buffering 
may be needed if you notice pulling of 
the VFO frequency. 

Also notice that the VCC for the 
amplifier Is only +12 volts. It would be 


possible to get better efficiency at a 
higher voltage, but then you would 
need to re-compute the values of the 
LC networks. Of course, you would 
have to split the circuit in half as the 
+28 volts would be too much for the 
bipolar transistor used as a driver. 

Bruce uses the IRF510. The 
IRF511 is available from Radio Shack 
for under $2. If you can't find it, an 
IRF531 would be a good substitute to 
try. 

A very good application of a power 
MOSFET used as an RF amplifier is 
described in the November 1990 issue 
of 73 Amateur Radio Today , page 36: 
‘The MOuSe-FeET," by Bill Heishman 
N5HNN. I had the good fortune to 
work on this amplifier and can say that 
it works first-class all the way. 

As shown in the original article, the 
filter values are for the 40 meter band. 
The values for the 20 meter band are 
as follows: 

Li 6T x 1/2 

L2 3T x 1/4 

L3 9T x 1/2 

L8 6.8 jiH 

Cl 1000 pF 

C2 Not used 

C3 1360 pF (2x680 pF or 

2 x 500 + 270 pF) 

C4 250 pF 

All coils are 20-gauge copper mag¬ 
net wire air wound on 3/8" form and 
spread to proper length. 

With my HW-8 on 40 meters and 
running both the amplifier and the 


HW-8 on a 12.6 volt supply, I had 20+ 
watts (my QRP wattmeter only goes to 
20 watts and the needle was pegged) 
going into the dummy load. I know had 
I increased the supply voltage to 13.8 
volts, my output power would have 
been close to 30+ watts. The heat sink 
became rather warm with the 20 watts 
and more than likely a larger hunk of 
aluminum is necessary at higher pow¬ 
er, My aluminum heat sink measured 
the same size as the PC board and 
was 1/8" thick. The relay-less QSK 
keying is a real pleasure to use, too. If 
someone really wanted to, a band¬ 
switching model could be constructed 


don’t know what kind of material is 
used for the core. I mentioned I'd try a 
T-50-6 core as a start. Several readers 
wrote to tell me that’s the wrong type 
of material for use in this type of 
project. I mentioned the T-50-6 core 
primarily because the ones used in 
the project are yellow, just as a T-50-6 
core is. Hold up a T-50-6 core beside 
the one in the wattmeter and you'll 
have a hell of a time trying to tell 
the difference. That is why I made 
the suggestion. The core should be of 
ferrite material instead of the pow¬ 
dered iron material used in the T-50-6 
core. Q 


to give multiband 
performance. Opera¬ 
tion on 10 meters 
may result in slightly 
lower output as noted 
in the original text. 
Circuit boards for the 
amplifier are avail¬ 
able from Far Cir¬ 
cuits, 18N640 Field 
Court, Dundee IL 
60118. 

Toroids and the 
Wattmeter 

Several months 
ago when discussing 
the directional watt¬ 
meter, I mentioned 
the cores used as 
being “special.” 
That’s true and I still 


I PAY TV AND SATELLITE DESCRAMBLING | 
•1993 EDITION • 


Includes programming cable box chips, hacking B- 
MAC, wireless cable (MMDS) descrambling, bullets, 
PLUS fixes and much more, ONLY $18.95. Othe r PAY 
TV and SATELLITE DESCRAMBLING volumes; Volume 
1 (BASICS), 1989, 1991, and 1992, $15.95 each. 
Different turn-ons, bypasses, ECM’s, schematics and 
counter ECM’s in each. THE COMPLEAT WIZZARD , 
using the VCII data stream, $15.95. Any 3/S32.95 or 
5/S54.95. SCRAMBLING NEWS monthly, keep up with 
the latest in satellite and cable descrambling. 
Everything that’s new $32.95/yr. OUR BEST DEAL. 
(everything here) the video and much more for only 
$129.95. New catalog $1. 


SCRAMBLING NEWS 

1552 Hertel Ave., #123, Buffalo, NY 14216 
Voice/FAX (716) 874-2088. Add $6 for COD 
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WEFAX To The Max 






PC GOES/WEFAX 3.0 $250 


PC GOES/WEFAX 3.0 is a professional fax reception sys¬ 
tem for the IBM PC. It includes an AM/FM demodulator, 
software, cassette tutorial and 325 page manaul. Check 
this partial list of our advanced features: 

Res. up to 1280x800x256 APT Lat/Lon. Grids 
Unattended Operation Orbital Predcition 


Colorization 
Zoom. Pan, Rotation 
Contrast Control 
Tuning Oscilloscope 


Frame Looping 
PCX & GIF Export 
Grayscale Printing 
Infrared Analysis 


Photometry/Histograms Variable IOC & LPM 


PC HE FACSIMILE 6.0 $99 


PC HF Facsimile 6.0 is a complete shortwave FSK fax 
system for the IBM PC. It includes an FSK Demodulator, 
software. 250 page manual and tutorial cassette. Call or 
write for a complete catalog of products. 


Software Systems Consulting 

615 S. El Camino Real, San Clemente, CA 92672 I 
Tef:(7115)498-57841 Fax: (714)498~05681 
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1691 MHz Weather 
Satellite System 

1691 MHz Hemt Pre-amp. 

model TS-1691 -P. Amp $299 

1961 MHz Receiver 

model TS-1691-Recvr $450 

Decoder Board & Software 

model TS-VGA-SAT4 $399 

Low Loss (microwave) Coaxial Cable (65ft) 
with connectors. 

model 1691 -coax ass'y $55 

Track II Satellite Orbital Program. Tracks ALL 
satellites, world map, print out $50 

1691 MHz Loop Yagi Antenna 

model 1691-LY(N) $99 

1691 MHz Loop-Yagi Extension 

model 1691-LY-XTN $85 

Demonstration Disc (IBM-PC VGA compatible) 
of signals recorded from WX-SAT system. $5 

Shipping: FOB Concord, Mass. 

Prices subject to change without notice. 


SPECTRUM INTERNATIONAL, INC. 
Post Office Box 1084, Dept. S 
Concord, Mass. 01742, U.S.A. 
Phone: (508)263-2145 
1 Fax: (508) 263-7008 
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4 CHANNEL 

SIGNAL-TO-NOISE VOTER 

• Expandable to 32 Channel by Just Adding 
Cards 

• Continuous Voting 

• LED Indicators of COR and Voted Signals 

• Built-in Calibrator 

• Remote Voted Indicators Pinned Out 

• 4V 2 x 6 Double Sided Gold Plated 44 Pin 
Card 

• Remote Disable Inputs 
•MORE 

Built, tested and calibrated with manual 

$370.00 

Rack mount version also available 

For more information call or write 

DOUG HALL ELECTRONICS 

Voter Department 

815 E. Hudson Street, Columbus, Ohio 43211 
(614) 261-8871 
FAX (614) 261-8805 
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Rtty loop 


Marc I. Leavey, M.D., WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

February may mean many things to 
many people, but here in Baltimore, 
February is the most common time for the 
"big snow” to hit. Presuming that many of 
you may find yourseif in that situation this 
time of year, I thought it might be a good 


Amateur Radio Teletype 

time to pull out that old mechanical 
teleprinter and try to gel it on the air. 

Thanks to Dave Gearhart WA4GVT of 
Huntingtown, Maryland, I am in receipt of 
some basic information needed to get 
these machines running. 

Figure 1 is a drawing of a Model 28 
cabinet, showing the location of the vari- 
ous cables and terminal strips which 


need to be accessed. The °C" terminal 
strip, which contains all the vital connec¬ 
tions, runs across the back of the ma¬ 
chine. As detailed in Figure 2, the cable 
connects to the top of the strip, with the 
permanent wiring coming in on the bot¬ 
tom of the strip. 

Figure 3 shows a schematic diagram 
of the Model 28-RO (receive only) wiring, 
and should be helpful to anyone trying to 
resurrect an old machine. 

Another popular machine is the Model 
33-ASR, commonly used on computer 
circuits. This ASCII machine with Auto¬ 
matic Send and Receive capability (ASR) 


can frequently be obtained from old com¬ 
puter mainframe sites, and can be used 
as a hard copy teleprinter, particularly 
when connected to an interface which ac¬ 
complishes the ASCIi-to-Baudot transla¬ 
tion. Figure 4 is a similar schematic of 
wiring for this machine. 

All in all, I hope this information is a 
useful addition to the attempts to get that 
old greasy piece of hardware on the air. 

To get that computer on the air, don’t 
forget the RTTY Loop software collection. 
At this time, there are three sets of pro¬ 
grams available. Set One is the “originar 
RTTY Loop program disk, containing an 
assortment of RTTY and ham radio pro¬ 
grams. Set Two is the “archive" collec¬ 
tion, containing the programs needed to 
deal with all of the commonly used 
archives, along with DOS and Windows 
shells. The newest collection, Set Three, 
has even more RTTY and ham programs. 
Each collection is about one megabyte of 
stuff, and will fill a 5-inch 1.2 Mb or 3.5- 
inch 1.44 Mb disk. If you send me 360 kb 


Top Screws: Cable 



Bottom Screws: Permanent Wiring 
C1=Green, C2=Red, C7=Brov/n, C8=Orange 
C27=B!ue, C28=Ye!low, AG1=White. AG3=Black 


Figure 2. Model 28-RO cable routine details. 





Info SI 

AntennasWest 

l(SOI) 373-8425 


Two-Color 
Rainbow Assortment 
We Ship Sextbay 2nd Day ASAP 
100 $29,95 $2-1.95 $19.95 

200 S39.95 S34.95 $29.95 

400 S49.95 SI4.95 S39.95 

500 $54.95 S49.95 $44.95 

1000 S99.95 $89.95 $79.95 


All ord*K ppd 2a4 <Uv sir 7 priority n., 
ror wtmight dir delivery add S10. 

Bos 5 0062-S, Prove* UT S4605 
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World of Ham Radio Shareware 


Volume Two IBM CD-ROM 



Orders: 717-938-8249 

Fax: 7 17-93 8-6767 dealer Inquiries Invited 
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HamCall / CD-ROM 

500,000 HAMS plus 
1,000's of Public Domain 
Amateur Radio Programs and Data 
Now with International 


CD-ROM Disc. 

Shipping (per order). 


$50.00 
.. $5.00 


*3uckma*ter Publishing 

Route 4, Box 1630 Mineral, VA 23117 
703:694-5777 - 600:262-5626_ 
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Protect 

your expensive gear. 
Fastest crowbar in the west... 
east, north 
and south, ill 

LUKE HIGH CURRENT 

POWER SUPPLIES 



S60-60AMF-13.8 V.3430 

580—80AMP— 13.8V . .$470 

S100-1O0AMP- 13.SV .$495 

S35H-35AMP-2&V. $410 

555H—55AMP—28V.S475 

S25VH—2SAMP—50V.$430 

S50VH—50AMP—50V.$510 

S75VH—75AMP—50V.$575 

OPTIONAL FAN COOLING.$ 65 


♦Electronic Regulated 
♦rod Bock Cu'reat Limit 
•Dual Crowbar - Auto 
Reset on 1 Pico Second. 
Latch on I u Second 
• Line Input Surge Protec¬ 
tion 

•Large Lighted VblifAmp 
Meter 

•Large Computer Grade 
Caps 

•Oulpur R.F. Filters 


•MadeinU.S.A. 

♦One Year Warranty 
•Over Temp Protection 
•Over Temp Indicator 
•Crowbar indicate: 

• 120/240 volts on Most 
Models 

•No Surges Time UrnII. 
50% Duty, etc. with 
Optional Fan Cooling 
•Soft Star I on Most 
Models 


LUKE CO. 

7113 North 9 Mile,Lake Ciry. Ml 49651 


[616)229-4593 


MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY 



WITH TEC-200 FILM 


JUST 3 EASY STEPS: 

• Copy circuit pattern on TEC-200 film 
using any plain paper copier 

• Iron film on to copper clad board 

• Pee! off film and etch 

convenient 8% x 11 size 
With Complete Instructions 
SATISFACTION GUARANTEED 
5 Sheets for $3.95 10 Sheets only $5.95 
add $ 1.50 postage NY Res. add sales tax 

The MEADOWLAKE Corp. 

Dept. EX, P.O. Box 497 
Northport, New York 11768 


TOUCH TONE DECODER: 

Decodes DTMF 
tones from audio 
source, (tape, 
phone, radio). 
Displays 

numbers on LCD 
display, 200 
Digit memory. 

T-2000 $169 ppd. USA 

SURVEILLANCE/- 

COUNTERSURVEILLANCE 

catalog $5. 

EMC0M 

10 HOWARD ST., BUFFALO, NY 14206 

(716) 852-3711 Made in U.S.A. 
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,C1 kfaxfc) ;i no 


... l-m* Jack' 

* provided 


C2GJ-00001 j 
Cabte An^mtiy / 


Model DPI5Q-1 
3CDMC Motor 
Control 


Plug Into utility outlet 
or to C39, C40, and chassis 
ground if spades are used, 
rather than splicing plug brick 
_onto cord (plug does not come 
through opening In rear fight cable 


Figure 3. Final wiring of Model 23-RO teleprinter. 


or 720 kb disks, il will lake correspond¬ 
ingly more disks, typically four of the for¬ 
mer or two of the latter, per set. To oblain 
any or all of this stuff, you must send: a 
note telling me which set you want (I am 
not clairvoyant); sufficient media (5‘ or 
3.5*, low or high density, no need to for¬ 
mat the disks) to hold the data; a self-ad¬ 
dressed, stamped disk mailer to return 
the media to you; and $2 in US funds per 



disk. Send all this to me at the above ad¬ 
dress and I'll do my best to turn it around 
in a few days. 

Glen Johnson WB2MPK of West Or¬ 
ange. New Jersey, wins the prize for be¬ 
ing the first to correct me on a typo from 
the December column. I stated that the 
ARC program was originally developed 
by a company called “Software Engineer¬ 
ing Associates,* and Glen was quick to 


Figure 4. Final wiring 

point out that the correct name of the 
company is “System Enhancement Asso¬ 
ciates.* Well, at least I got the initials 
right! 1 only hope the program's author, 
Thom Henderson, is not upset at me. 

Meanwhile, 1 look forward to your 
cards, notes, questions and comments. 

As always, you can reach me electroni- 


of Model 33-ASR. 

caliy, as many of you have, on Com¬ 
puServe (ppn 75036,2501), on Delphi 
(username MarcWA3AJR), or on America 
Online (screen name MarcWA3AJR). I 
look forward to hearing what you want to 
know, and what you think, Who knows, 
you might see your topic become the 
next focus of “RTTY Loop!" 



• Unobtrusive 
* Easily Concealed 

• Snaps on Handheld 

• WutflhB only 1/3 oz. 

* Adda No Bulk or Height 

XntetnmsWest 

Box 8(3062 3 Provo. UT S0SO3 1 


Range Extender for 
2 meter Handhelds 

- Boosts Signal from Flax 
& t ,*4 wewe Antennas 

• Lowers Radiation Angle 

• Improves betn Receive 
and Transmit 

• Raises low Powor 

Performance 

• Saves your Battery Pack 

Order Hotline v. 


\ See and Hear the Difference J 
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Micro Video Camera 


Small size 1" x T x 

3’. Light Weight < :/£■*.- : 

4oz. Low Power 7-15 F ^ I 
volts- @ 85ma. & li 

Low Light @ 2 Lux. 

Camera comes 
complete in metal 

case with RCA plug for video out and two 
pigtailed power wires. Camera Is pre¬ 
sently in use in R/C airplanes, helicopters, 
cars, tanks and robots. Camera output Is 
standard NTSC at I v p-p, 240 line re¬ 
solution with electronic iris. Full stock 
on hand. 

Satisfaction Guaranteed! 
Factory New, only $289.95 +s/h 
For product information and ordering. 
Call 1 (800) 473-0538 

MICRO VIDEO PRODUCTS 

1334 So. Shawnee Dr. Santa Ana, 
California, zip 92704 FAX (714) 545-8041 
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CABLE T.V. CONVERTERS 

Jerrold™. Oak, Scientific Atlantic, Zenith, & 
many others. ' New'' MTS stereo aad-on: 
mute & volume. Ideal for 400 & 450 owners. 

1-800-826-7623 K — 

B & B INC. ■ 

4030 Beau-D Rue Drive. Eagan MN 55122 
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MIDWEST WOOD 
PRODUCTS 


NO TUNERS 
N0 RAD|ALS 
NO RESISTORS 
NO COMPROMISE 
EXCELLENT REVIEWS JUST 
DON’T HAPPEN BY CHANCE 
CALLUS FOR A FREE CATALOG. 
‘Sm r«vlow In Ocl. 73 ,1864 'Sept. 73 ,1855 March 73 .1800 

4 ^ , , CQ, Doc. 1988 Mar. W.R. 91 

BILAL COMPANY ^ 

IT JH | J 137 Manchester Drive 
n-n^ p jhh Florissant. Colorado 60816 ^ £^X" : 
(719)687-0650 
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Display your license and callsign 
on a 12 or 24 hour solid oak clock. 
Letters can be changed. Both size 
licenses accepted. A great gift for 
that special ham, or for yourself! 

Only $69.95 plus S & H 

Catalog Available 

Call Today 

[■Hi 616-677-3706 

■■■ Six Year Warranty [HPUfJ 


Midwest Wood Products 
16141 24th Ave 
Coopersville Ml 49404 
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Factory Authorized Dealer & Service For 

KENWOOD 

YAESU 

ICOM 


Call Us For 

Great Prices & Great Service | 


TOLL FREE ORDER LINE 1-800-344-3144 

Continental U.S A Texas 


THE 




CENTER 


5/W.r.S AMATEUR RADIO Si nviu 


5730Mobud San Antonio. TX 78238 (512)680-8110 

FAX (512) 647-8007 
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Updates 


Number 11 on your Feedback card 


Techno-Whizzy 1, Parts 1 & 2 

Refer to the above article in the 
December 1992 issue, page 12. 
Diode D1 is backwards in the 
schematic diagram (Figure 3), it 
should be installed as shown in Fig¬ 
ure 1 below. Note that the diode posi¬ 
tion is shown correctly in the parts 
placement diagram in Figure 4b. TNX 
to Joe Leikhim for the correction. 

The Basic program to determine 
the diode placement for a given fre¬ 
quency has a typo in line 9000 ("0101" 
was entered twice instead of “0110"). 


It should read: 9000 DATA 
“0000”, ”0001 ","0010Y0011 ","0100",”0 
101Y0110Y0111’. As a result, the 
values shown in the accompanying 
sidebar entitled “Some Common QRP 
Frequencies for the TW-1” are in error 
and should be recalculated with the 
updated Basic program. TNX to Jean- 
Claude Abrazit for the correction. 

In the January 1993 issue on page 
14, the wire size was omitted for the 
output filter toroid windings (Table 1). 
It's best to use #26 enameled magnet 
wire. 



Figure 1. The corrected schematic of the Techno-Whizzy 1 voltage regulator circuit, show¬ 
ing the proper placement of diode D1. Refer to Figure 3 in the December 1992 issue. 



Figure 2 (a). The corrected PC board foil pattern for the Programmable Frequency Audio Generator 
(b). Parts placement. 
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Programmable 
Frequency Audio 
Generator 

Refer to the above 
article in the January 
1993 issue, page 16. 
The PC board foil pat¬ 
tern shown in Figures 
5 & 6 shows U9 as a 
8-pin device; it should 
be a 16-pin device. 
Figure 2 shows the 
corrected version of 
the PC board foil pat¬ 
tern and parts place¬ 
ment. 

In addition, author 
Loyd Redman has 
some comments and 
improvements that will 
help you the circuit up 
and operating: 

It is recommended 
that you use only a 
74LS73 for U7. If you 
substitute a 7473, the 
circuit may start oper¬ 
ating at a random fre¬ 
quency when power is 
applied since the 7473 


triggers on a positive-going pulse 
while the 74LS73 triggers on a nega¬ 
tive-going pulse. If you do use a 
7473, the connections to SI should 
be changed so that U7 does not tog¬ 
gle until Si is activated. 

When using the ML2035, its out¬ 
put frequency may initially be half or 
double the desired frequency spe¬ 
cified by the digital word. This 
indicates that the 16 bits of the digital 
control word are shifted either one 
bit right or one bit left. I noted that 
the pulse directly out of pin 2 of the 
CD4049 (U9) was poorly shaped, 
depending on the value of C3, 
Rt and Rin. I remedied the problem 
by first routing the output from pin 2 
through one of the unused inverters 
in the CD4049, then on to pin 2 of 
the ML2035 and to pin 14 of the 
74LS93 (see Figure 3). I also recom¬ 
mend that you not use the same 
PC board for both the ML2035 and 
the ML2036 (i.e. populating the 
board for both parts but remov¬ 
ing one of the ML parts). I used sep¬ 
arate boards for each version of the 
1C and carefully cut any traces not 
needed. Q 



Pin 14, US. 74LSW 


Figure 3. Modification of the U9 connections to provide an improved 
pulse shape to the serial clock input of the ML2035 and to the CPO 
clock input of the 74LS93 counter 











Number 21 on your Feedback card 

Packet; & computers 


Jeffrey Sloman NlEWO 
75 Herriott Street 
Franklin IN 46131 


9600 Baud Backbone- 
Lone Star Style 

What do residents of Texas, Okla¬ 
homa, Colorado, Indiana, and Michigan 
have in common? Well, among some oth¬ 
er possible answers, they’ve got a 9600 
baud packet backbone called TexNet. 
Though the regional systems aren't 
linked, the Indiana-Michigan system 
{called GLNET for Great Lakes Network), 
Oklahoma and Colorado systems use the 
hardware and software designed in Texas 
as a high-speed route for BBS forwarding 
and user traffic. 

TexNet began in 1985 as a summer 
project for Texans Tom McDermott N5EG 
and Tom Aschenbrenner WB5PUC. The 
idea was to create a low-cost, high-speed 
backbone for packet radio traffic. By the 
October of ’86 the system was opera¬ 
tional. and Texas hams now have connec¬ 
tions among eight cities, with more on the 
way. This expansion is thanks to the coor¬ 
dination effort by TPRS (the Texas Packet 
Radio Society), the organization champi¬ 
oning TexNet. Unlike high-speed back¬ 
bones dedicated to BBS traffic forward¬ 
ing, TexNet was designed from the start 
to provide services to the end user, and to 
allow message forwarding. 


Multi-Talented 

In addition to the 9600 baud backbone 
connection, each TexNet node provides a 
primary and secondary user port de¬ 
signed to communicate with the LAN {Lo¬ 
cal Area Network) where it is located. The 
usual case is 1200 baud AX.25 (“normaf 
packet), but other protocols can be sup¬ 
ported. This makes direct access to the 
high-speed backbone readily available to 
users for connections to remote stations 
in range—direct or via digis—of a TexNet 
node. The system makes long distance 
keyboard-to-keyboard QSO operations 
not only possible but fun. 

If that isn’t enough, how about adding 
local digipbater service, a mailbox, and a 
pair of conference bridges for round-table 
nets? Looking at everything a TexNet 
node provides, TPRS's description of one 
as a “mu 11 i-resource" is fitting. 

The Hardware 

The heart of a TexNet node is a TPRS 
NCP {Node Control Processor) board. 
This board has connections for a pair of 
radio modems, also available from TPRS. 
One of the things that makes a TexNet 
node inexpensive to implement is the 
choice of RCA 700 radios for the 9600 
baud side. These are land mobile service, 
mobile radios which can often be found 
surplus at a low price. They are easily 
tuned into the ham bands, and are very 
rugged. Any appropriate radio can be 


used on the 1200 baud side. The low cost 
and simple nature of the hardware makes 
TexNet an attractive option for areas 
wanting to build a backbone. 

GLNET 

So attractive, in fact, that when a first 
effort at a Northern Indiana-Southern 
Michigan backbone on 6 meters fizzled in 
1989, the Michigan sysops latched onto 
TexNet’s already integrated design as the 
answer. Over the next year, things started 
to happen in Indiana, too. Today, GLNET 
will get you keyboard-to-keyboard from as 
far south as Franklin, Indiana, using the 
Indianapolis node {atop the State Office 
Building) to Mount Pleasant, Michigan, 
north of Grand Rapids {more than 300 air 
miles). TexNet nodes are easily interfaced 
with the more common networking 
schemes, such as TheNet and KaNodes. 
This means that the usable coverage of 
the GLNET system is extended from each 
node by these other systems. 

A TexNet network Is also a great way 
to provide special data services to end 
users. The GLNET system offers a cen¬ 
tralized mailbox, a weather server, and— 
thanks to N8IMO in Grand Rapids, Michi¬ 
gan—an Internet gateway. For those not 
familiar, the Internet is an enormous net¬ 
work of government, educational, and 
commercial computers all over the world 
It is a patchwork of technology, with ev¬ 
erything from high-speed {56 Kilobits per 
second and up) backbone segments, to 
1200 baud dial-up connections keeping 
the data moving. The Internet uses a pro¬ 
tocol called TCP/IP for Transport Control 


Protocol/Internet Protocol. This is often 
referred to as simply “IP." IP has some 
advantages over the AX.25 {Amateur 
X.25) protocol typically found on packet 
radio networks, and most TNCs can be 
made to run IP directly; however, it is not 
an easy thing to get going. There are 
many pitfalls in getting TCP/IP running: if 
you are interested, find an IP Elmer. 

Hams use the Internet through what 
are called ^wormholes." An Internet worm- 
hole is accomplished by a technique 
called encapsulation, where a TCP/IP 
packet is wrapped in another TCP/IP 
packet. Why is this necessary? Because 
on each end of a wormhole are radios, 
and the users of those radios must be li¬ 
censed. Encapsulation ensures this by 
hiding the actual destination, preventing 
users who did not start from an amateur 
connection from getting into a place 
where their data could end up on the air. 

The N8IMO TCP/IP mailbox offers 
AX.25 users a way to connect to the 
wealth of resources available on the Inter¬ 
net. In addition to being a full service 
PBBS itself, N8IMO offers users telnet 
services. Telnet is an IP utility that allows 
users to log onto remote computer sys¬ 
tems—the same way you would if you 
were to dial up. The difference in this 
case is that it is accomplished across the 
Internet, not phone lines. With telnet, an 
Internet connected user can hop all over 
the globe. N8IMO, for example, offers 
connections to the University of Michigan, 
where there is both a weather server- 
provided by Zephyr of Massachusetts— 
offering all ol the NWS {National Weather 


ATTENTION ACC OWNERS! 
AND ALL OTHER REPEATER 
CONTROLLER OWNERS! 



D VMS/1+ 

Digital Voice Mail System 

* 1024 user voice mail system, works 
like a voice BBS! 

* All features prompted by a pleasant 
female voice! 

* Storage limited only by available hard 
disk space! 

* Communicates with RC-85/96/S50 
using busy/data lines! 

* 100 event advanced scheduler with real 
voice clock/calendar! 

* Background upload/download of all 
files via optional modem! 

* Many other features, too many to list here! 

The DVMS/1+ is now available for $349! 

Demo cassette and manuals available! 

XPERTEK ELECTRONICS 
5312 Ernest Road 
Lockport, New York 14094 
Call today! (716) 434-3008 
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Amateur Radio Language Guide 


• Hundredsof phrases, especially for the ham radio operator 

• Vol. 1 - French, Spanish, German, Japanese, Polish 

• Vol. 2 - Swedish, Italian, Portugese, Croatian, Norwegian 

• Vol. 3 - Russian, Danish, Czech, Korean, Hawaiian 

• Vol. 4 - Chinese, Dutch, Finish, Romanian, Vietnamese 

• Voi. 5 - Hungarian, Arabic, Phlllplno, Turkish, Indonesian 
Send $10 per volume {postage included) to: 
ROSE, P.Q. Box 796, Mundelein, II 60060-0796 


SPECIAL HOLIDAY OFFER. ALL 5 VOLUMES ONLY S45.95! 

Speak To The World 
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Townsend Electronics, Inc. 

presents 

C.M. Howes Eats 


for 

H.F. Amateur Equipment 



THE WORLD'S BEST 
in ham radio books and publications 
28 page catalog $1.00 
Outside USA $2.00 
1-219-594-3661 

Townsend Electronics, Inc. 

_ Box -USS » Wcrceton, IN 465*2 _ 
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QUICK, EASY, & COMPACT 

Flash cards ‘NOVICE thru EXTRA* theory Kev words 
und erlined . Over 4000 sets in use! For beginner, OMs, 
XYLs & kids. , -- 

Order Today 1 |*£vv>— 7 1 i 

from ..VftPS™" UJ 


NOVICE 

TECHNICIAN 

GENERAL 

ADVANCED 

EXTRA 

Shipping 1 


S11.95 
SI 0.95 
S 9.95 
$15.95 
S14.45 
S 3.00 
S 4.00 
CLUB DISCOUNTS 


VIS STUDY CARDS 
P.O. BOX 16646 
HATTIESBURG, MS 39404 
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Simplex Repeater System 

- Handie Talkie ready - Plugs mto spk mic jacks 

- 32 or 65 Second operation - 32K bn operation ^ 

2 mode operation. Announce or Repeater c£ 

- Commercial quality 3.2 kHz pass band 0 

- Emergency coordination tests and drills ° 

- Club meetings announcements w 

-Temporary repeater service's 

- Range extenders ' 

-Great for solar powered c/5 

- Hiking, fishing, back packing, exploring o 

- Licensed to your call 5 

- Great wired into your mobile 5 




h’s Amazing i 

US Digital Co 
380 Rougeau Ave 
Winnipeg, MB. 
Canada R2C 4A2 


>hat Simplex ran do Better! 

US Money Order • Prompt Service 
Certified Cheque Prompt Service 
Personal Cheque. Clearing Time 
phone (204)661-6859 
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c indy 

*** CONNECTED to INDY 112/04/32 06:16:05] 

WA9ZCE-0 at IlfDY Virtual connection 03 at 06:16:09 on 12/04/92 
••• Welcome to GLNET vl.60 Copyright 1990 TPRS *** 
Network CMD ? 
c grip @ ngrapid 

Your connection is established 
[JNOS-1.07-H$] 

Welcome waSure, 

to the N8IMO TCP/IP Mailbox (911229 (WG7J vl.07-beta release 5 / 
N8IMO)) 

Currently 1 user(s) 

Type: 

H for Help use! 

? for connand list 
A for mail Areas 

A NAME to change nail Area (ex A ALLKI) 

XA to List All Esgs at current Area 
WX for WEATHER SERVER 
C for CONVERSE BRIDGE 
D SITES for resource list 

New mail in: AMSAT HELP KEPS MICHNET NOS-BBS SKYWARN 
SPACE SPACENEW TCPGROUP 
Area: waSure Current msg»< 0. 

?,A,B, C,D,E,F,H,I,IH,IP,J,K,L,M,ML,MS,N t NR,0,P,R,S,T,U,V, W, WX,X,Z 

> 

Oh, a GLNET user - Switching callsign to: nlewo. 

Area: nlewo Current msgff 0. 

?,A,B,C,D,E,F,H,I,IH,IP,J, K, L f M, ML, MS ,N,NR,0,P,R,S,T,U f V,W,WX,X,Z 


Figure 1 shows a typical GLNET session with the Indianapolis node. In this case, 
I connected to the N8IMO Internet gateway, whose alias is GRIP. N8IMOs soft¬ 
ware has been modified to recognize a GLNET connect and to adjust the callsign 
appropriately, See the text for more. 


Service) text weather products, and a ge¬ 
ographic server—which can tell you the 
elevation, longitude, latitude, and other vi- 
tal geographic data for most places in the 
world. 

With Internet telnet, connections to 
nearly anywhere is possible—Australia, 
the Netherlands, Canada, all over the 
US—just about anywhere there is a ham 
and a university. Personally, I find it amaz¬ 
ing to have fast, reliable communications 
with amateurs in Australia, completely in¬ 
dependent of propagation conditions. 
Some may argue, ‘It uses land lines—its 
not ham radio.’ Perhaps it is not DX, and 
QSL cards for the contacts wouldn't be 
very meaningful, but this sort of reliable, 
routine communications—previously 
available only to local or regional repeater 
systems—lifts ham radio up to a new lev¬ 
el, In my opinion. 

Easy to Use 

The TexNet software is very simple on 
the user side. It has a minimal command 
set that is easy to remember. If it has a 
shortcoming, it is cryptic error mes¬ 
sages—which are often only indicated 
with a number. Without a list, you’re lost. 
Figure i shows a typical session with the 
Indianapolis GLNET node (indy). You can 
see that the first step is to connect—via 
normal AX.25—to the node Itself. TexNet 
convention has the node using the SSID 
(Secondary Station ID) of 4, so I could 
have connected to WA9ZCE-4. Instead I 
used the nodes alias. Once connected I 
am presented with the Network CMD? 
prompt, which indicates that the node is 


ready for my commands. Typing “?" at 
this point would get me a brief list of com¬ 
mands. I knew that I wanted to connect to 
the N8IMO gateway, so I entered “c grip 
@ ngrapid." 

“C” is for connect, just like you are 
used to on your TNC. ‘'GRIP” is N8IMO’s 
GLNET alias—for Grand Rapids IP. The 
u @" indicates that what follows Is a 
GLNET node. The same method can be 
used to connect to any station in range of 
a GLNET node. For example, to connect 
to my station, a user could type: 

c nlewo @ indy 

Or. if I wasn’t able to conned to the In¬ 
dianapolis node directly, up to two digis 
(digipeaters) could be included: 

c nlewo v eocmbx @ indy 

Here the connection would be made 
via eocmbx—the alias for the Johnson 
County, Indiana, RACES PBBS. Other 
simple TexNet commands are: 

C CQ@ (node)—sends a CQ message 
from the specified node. 

B—disconnects. 

L—lists the locations of all known 
nodes. 

M—connects to the designated mes¬ 
sage server (mailbox). 

M@(node)—connects to a specific 
message server. 

S@ (node)—displays various connec¬ 
tion statistics for a node. 

S Y@ (node)—yesterday's stats. 

As you can see, TexNet is pretty easy 
to use. Its designers intended it to be 
used by the general packet community 
and so made an effort to make it easy. 
This easy-to-get-along-with orientation 


has also made its integration into existing 
networking schemes especially easy. 

How Can You Get Involved? 

If you are In the service area of 
GLNET (Indiana, Michigan, and surround¬ 
ing states), try contacting IDEA (the Indi¬ 
ana Digital Experimenters Association) for 
information on supporting or expanding 
GLNET (more good node locations are al¬ 


ways welcome). 

For membership information, contact: 
IDEA. Les Cattin KD9LP, 219 Woodland 
Hills, Peru IN 46970. If you are in the 
TexNet service area, or would like infor¬ 
mation/equipment to start your own 
TexNet backbone, contact: TPRS, P.O. 
Box 50238, Denton TX 76206-0238. 

Special thanks to Tom Frisz N9DD for 
information on GLNET. 73 de Ni EWO. Q 


THIS MONT H'S GOODIE FROM THE CANDY STORE 

ft r r telex-hy-gain r 


& 




II H CM5II 
$ 222.00 

I Similar Savings On Yaesu, Astron. 
loom. Hy-Gain, Alinco. Elc. All I T O 

MFJ 815B §52.00 

Over 9039 Ham Items In Stock, all Prices, Cash FOB Preston. 
More Specials in HAW-ADS. Looking for Something not Listed? 
Calf Today (208) 852-0830 

ROSS DISTRIBUTING COMPANY 
78 S. State Street, Preston, Id. 83263 
Hours Tue -Frl. 9-6 - 9-2 Mondays- Closed Sal A Sun. 
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SURVEILLANCE 


COUNTER MEASURES Electronic Devices 


Miniature Transmitter Kits.. $29.95 & up Voice Changers, 
Vehicle Tracking, Touch Tone Decoders, Phone Scramblers, 
Phone Recording Systems, Bug & Phone Tap Detectors! 


CALI IDENTIFIER device • displays callers phone number, 
stores phone number with dale & time of call...$49.95 & up 


!@®© .... 


FOR CATALOG SEND $5.00 TO I 

Box 337, B uffalo, NY 14226 [716) 6 91-3476 | 


SUPER QRP TRANSMITTER! 


It's so easy — It’s ready to go! 



Completely built end tested, extremely high quality. 

• Complete low power CW transmitter 

• Up to 2-2' z watts RF output 

• Excellent keying characteristics 

• 10-16 VDC operation 

• Compact, rugged and easy to operate 

• Superior QRP world-wide, military grade 

Just connect a battery, antenna, key and plug m your 
favorite crystal—That's it* BEST GLOBAL VALUE 
SW1-15M $23.95 SW1-40M $24.95 

SW1-17M $23.95 SW1-80/75 $26.95 

SW1-20M $23.95 SW1-160M $34.95 

SW1-30M $23.95 Metal Case $8.95 

Xtal$: 21160, 21150,21060, 19074.14060, 10115.10106, 
7125, 7110, 7040, 7030, 3700, 3550, 3535 $5.95 ea 

To order: Specify meter bond desired and include check or 
money order for correct amount. Also include $2.50 (U.S ., 
Can. & Mex.), SB all other for first class shipping PA 
residents add 6^ sates tax to price ofunit(s). Foreign orders 
must send money order drawn on U.S. correspondent bank only 

RYAN COMMUNICATIONS 

Box lllECamelot Rd Portersville. PA 16051. USA 
Phone [412) 368-3859 
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AUNCO ICOM YAESU 


SPECIAL SPECIAL 

CALL 

For This Month's Special-Buy 
Some Quantities Are Limited 

FREE SHIPPING UPS SURFACE 

(on purchases ol S50.00 or more except antennas) 

2U 3900 S. Broadway, Suite 6 

Edmond, Oklahoma 73013 
Local & Info (405) 359-9554 
C.O.D. Fax ( 405 ) 359-9556 

CALL TOLL FREE 
1-800-70K-HAMS 


Hours of Operation 
M-F 10-6 
Sat 10-2 

1-800-765-4267 Showroom closed Mondays 
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Ask kaboom _ 

The Tech Answer Man 


Michael J. Geier KB 1UM 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

What’s New? 

Lots of new things have been hap¬ 
pening in radio technology. Let's lake a 
break from the repair theme this month 
and look at some of the new develop¬ 
ments and how they affect us. 

Digital 

Aren’t you sick of that word? It 
seems like you just can’t get away from 
it! Is there anything made today that 
isn’t digital? Well, the basic guts of re¬ 
ceivers and transmitters are still analog, 
but with digital control. That, however, is 
slowly changing as advances in 1C man¬ 
ufacture make possible very-high-speed 
chips. These new silicon products are 
opening up all kinds of exciting possibili¬ 
ties. Let’s look at a few. 

DSP 

Digital Signal Processing is going to 
change our radios, and it will be a very 
positive change. Already there is a 
product being marketed to hams which 
can improve HF SSB quality to some¬ 
thing approaching the wired telephone. I 


haven’t actually tried it but I suspect it 
works pretty well because it is an off¬ 
shoot of a military product. The basic 
idea is to put a low-frequency pilot tone 
in with the audio on transmit. Also, the 
transmitted speech is processed to per¬ 
mit maximum intelligibility. The real trick, 
though, happens during receive. The 
unit at the receiving end detects the pi¬ 
lot tone and analyzes it to determine 
how it has been affected during its trip. 
Then, a digital signal processing chip 
compensates for the various kinds of 
degradation. That, along with dynamic 
expansion to undo the transmitter's 
speech compression, goes a long way 
toward restoring the original voice quali¬ 
ty. Finally, new DSP techniques permit 
real-time analysis of the speech signal 
to remove noise and static. The result is 
that most of the garbage is removed, 
making the processed signal sound 
tremendously better than regular old 
SSB. And, it doesn’t require one extra 
Hz of bandwidth to do it. 

There are some trade-offs, of course. 
First, the inclusion of the pilot tone 
means that some transmitter power is 
being “wasted" on something other than 
your voice. In a way, it’s kind of like hav¬ 
ing a carrier, except that it is much 
weaker than a regular AM carrier would 


be, so the amount of waste is much 
smaller. In the long run, of course, the 
signal-to-noise gain of the system far 
outweighs the amount of lost power. 
Second, both radios need to have the 
devices for the scheme to work. I expect 
that eventually there will be an accepted 
set of standards for this kind ot process¬ 
ing, allowing the system to be built into 
new rigs. I certainly hope that comes to 
pass. 

Some receive-only DSP noise filters 
are already available. These range from 
notch filters which can remove multiple 
heterodynes to noise filters which can 
separate speech Irom static and adja¬ 
cent-channel "monkey chatter.” As 
prices drop, they'll get more popular. 

Fast Modems 

DSP Is allowing the creation of some 
really fast modems. It is now common to 
send 14.4 kilobits per second over stan¬ 
dard 5-kHz telephone lines. For that 
matter, compressed-format moving 
video is being sent along with digitized 
voice on the same lines. I wonder how 
long it will be before we send digitized 
voice over our allotted 3-kHz band- 
widths. Hey, I wonder if anybody has 
managed to send the AT&T video¬ 
phone’s signal over the radio. I suspect 
it may use a synchronous modem sys¬ 
tem, which would make that impossible, 
except perhaps on VHF or UHF full-du¬ 
plex links. Has anybody messed with it? 

True Digital Radio 

The ultimate use for DSP would be 


to make the entire radio digital. Incom¬ 
ing signals would be digitized at the an¬ 
tenna, perhaps after one stage of ampli¬ 
fication. Tuning, filtering and detection 
would be accomplished through digital 
signal analysis. The resulting bit stream 
would pass through a digital-to-analog 
(D/A) converter. An amplifier and speak¬ 
er would be all that would be left! Imag¬ 
ine a multimode receiver with digital tun¬ 
ing, variable passband, memories, the 
whole works, that you could wear on 
your wrist. It’s going to take awhile, but 
it will happen. I suppose you couldn't 
wear much of a transmitter because of 
the power requirements, but the same 
DSP technology can and will be used in 
full-sized transmitters. The only analog 
parts will be the RF power amplifiers. 

DDS 

Direct Digital Synthesis Is a new 
technique for generating local oscillator 
frequencies. Until now, frequency syn¬ 
thesizers have suffered from some wob¬ 
ble and jitter (called “phase noise”). This 
aberration causes various symptoms, 
the most annoying one being muddy, 
hissy receive audio and an apparent 
widening of the receive passband. Al¬ 
though synthesizers have improved 
quite a bit over the early designs, the 
problem couldn’t be completely solved 
because it is inherent in the design; as 
long as an analog oscillator must be 
kept on frequency through constant cor¬ 
rection, it will wobble around its center 
frequency. Now, there's another way. 

In a direct digital synthesizer, there is 


UNIVERSAL RADIO HAS MOVED 


Universal Radio has moved four miles to its new expanded 
location. We are now only 15 minutes from downtown Columbus 
and the Columbus airport. Visitour big operational showroom. We 
carry all lines of new and used shortwave and amateur equipment. 
Get a hands-on look at that new rig you have been thinking about! 



Store Hours 
Mon.-Fri. 10:00-5:30 
Thursday 10:00-8:00 
Saturday 10:00-3:00 


|HUGE COMMUNICATIONS CATALOG 


The new Universal Radio 100 page communications catalog 
covers everything that is new for the amateur, shortwave listener 
and scanner enthusiast. Equipment, antennas, books and acces¬ 
sories are all shown with prices. This informative publication is 
available FREE by fourth class mail or for $1 by first class mail. 


Universal Radio, Inc. 
6830 Americana Pkwy. 
Reynoldsburg, Ohio 43068 

800 431-3939 Orders 
614 866-4267 Information 
614 866-2339 24 Hour FAX 



TALK WITH THE KNOWLEDGEABLE PEOPLE AT 


a 


UEMENT 

* ELECTRONICS 


FEATURING AN EXTENSIVE LINE OF ICOM PRODUCTS 


ALL MODE HF 
BASE STATION 



1C-12 GAT 

IC-R1 

IC-R100 

IC-735 

IC-725 

IC-3SAT 

IC-726 



$ 2399 ‘ 


BTHIicom 

1.2 GHZ HT $324.00 

WIDEBAND RECEIVER $519.00 

WIDEBAND RECEIVER $599.00 

ALL MODE HF TRANSCEIVER $899.00 

ALL MODE HF TRANSCEIVER $799.00 

220 MHZ HT $319.00 

ALL MODE HF TRANSCEIVER $1089.00 


1000 S. BASCOM AVENUE 
SAN JOSE, CA 95128 

Call us at (408) 998-5900 


Since 1933 
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no analog oscillator. Instead, sine 
waves are built up as a series of digital 
steps and then low-pass-filtered into 
clean, jitter-free waves. It might seem 
that the step-like nature of the sine 
waves would make them rather distort¬ 
ed, but that just isn’t the case. If enough 
steps are used, the distortion frequency 
will be much higher than that of the sine 
wave itself, and it becomes fairly easy 
to filter the junk out The filtering leaves 
lovely, smooth waves. Exactly the same 
technique is used to reconstruct the mu¬ 
sic signal in CD players, and you know 
how great they sound! 

So why haven’t we been doing it that 
way all along? Well, in order to have 
plenty of steps, the chip must operate at 
many times the speed of the signal we 
want to create. For music, that’s not too 
hard because we don't need a signal 
over about 20 kHz anyway. But, when 
we want to generate signals in the multi¬ 
megahertz range, it’s another story. Un¬ 
til recently, the D/A converters and relat¬ 
ed circuits just weren’t fast enough. 
Heck, 10 years ago the average desk¬ 
top PC ran at between 1 and 5 MHz. 
Now, 50 MHz computers are common, 
and even faster ones are coming soon. 

The advantages of DDS over previ¬ 
ous synthesizer designs are very re¬ 
duced phase noise (in other words, 
spectral purity), ability to settle to a new 
frequency quickly (great for spread 
spectrum and split CW), and smaller 
tuning steps. Some DDS rigs can tune 
in 1-Hz increments! Do we need such 
precision? it sure doesn’t hurt, it seems 


like overkill now. but it may become im¬ 
portant later on as synchronous signal 
processing schemes are devised. 
Those schemes may require that the 
transmitter and receiver be on precisely 
the same frequency. Of course, the 
master reference oscillators driving 
those synthesizers will have to be im¬ 
proved in order to back all that precision 
with equivalent accuracy. It’s not of 
much use to be tuned to within 1 Hz if it 
ain't the right 1 Hz! 

There’s one other advantage of 
DDS: simplicity. Without all the analog 
parts, a DDS can be reduced to a few 
chips. The insides of those chips may 
be complex, but the resulting circuits 
can be quite simple. Are there any dis¬ 
advantages? Just one that l can think 
of: cost. Right now, high-performance 
DDS parts are expensive enough that 
traditional synthesizer designs are still 
competitive. That’s changing, as it al¬ 
ways does, and l expect DDS to com¬ 
pletely take over in the next few years. 
Today's non-DDS rigs will soon seem 
nearly as antiquated as all-analog rigs 
do now. 

Power, Please 

The weakest link in modern electron¬ 
ics still is power. Sure, there’s no prob¬ 
lem if you're near an AC outlet, but bat¬ 
teries are positively primitive. Nickel- 
cadmium batteries are an old technolo¬ 
gy that never worked all that well unless 
the cells were used under carefully con¬ 
trolled conditions. If you've owned your 
walkie for more than a year or two, you 


know what I’m talking about. 

That’s changing too. New nickel-met- 
al-hydride batteries are coming. They 
have about twice the energy of NiCds, 
and there’s less “memory" problem as 
well. They’re rumored to be coming to 
ham radio and camcorder applications 
soon. I'll let you know more as I learn it. 

There haven’t been any recent 
breakthroughs in power supplies, but 
switching supplies are evolving and get¬ 
ting quieter The old ones made an aw¬ 
ful lot of RF noise, which limited their ra¬ 
dio applications. Better shielding and 
design are resulting in cleaner supplies, 
and l expect them to start showing up 
more and more in HF rigs. Their primary 
advantages are size and weight; they 
can be dramatically smaller than linear 
supplies of equivalent power output. 
Historically, switchers have had reliabili¬ 
ty problems, but those have been pretty 
well solved, due to the popularity of 
desktop computers, all of which use 
switchers. In fact, the little wall cube 
which powers my laptop is actually a 
miniature switcher, as is the small sup¬ 
ply for my camcorder. I look forward to 
seven-pound. 100-watt HF rigs with 
built-in AC supplies. With today's sur¬ 
face-mount technology, it should be 
possible to make an HF rig the size of a 
large 2 meter mobile rig. Sounds good 
to me. 

Let's look at a letter: 

Dear Kaboom, 

My Alinco model 110 2 meter rig has 
an odd problem, in the low power posi¬ 


tion. it works fine. In the high power po¬ 
sition, however, the transmitter draws 
more than 25 amps for a moment and 
then it drops to zero, with no RF output 
It seems to be clamping itself off, but l 
don’t know why. Any ideas? 

Signed, 

On-Off 

Dear On, 

25 amps?? Yikes, at 13.8 volts that’s 
345 watts! Something’s breaking down 
here. I agree that it’s shutting off be¬ 
cause the clamp circuit is working, but 
the question is, what's causing that 
huge current drain in the first place? I 
suspect the final output transistor. It 
may work fine at lower power and break 
down when full power is applied to it. 
Or, it could be a capacitor or other part 
in the output filter, or even a bad con¬ 
nection. More than likely, though, it’s the 
silicon. If the transistor is discrete, you 
can try changing it. Of course, that will 
force you to do all kinds of adjustments, 
some of which may require specialized 
equipment. If it’s a module, the whole 
module will have to go. Because this 
problem is so hard to determine, 
though, I'd send it off to Alinco and let 
them do it. After all, it sure wouldn’t feel 
too good to shell out for a new output 
module and then discover that the real 
problem was something like a bad ca¬ 
pacitor or antenna connector. Hey, 
here’s a thought: Are you sure your an¬ 
tenna or coax isn’t breaking down? Try 
using another antenna system before 
you do anything else. Good luck! _ 

Until next time. 73, all. de KB1UM. EH 


NOW YOU CAN 
AFFORD THE BEST1 


over 30 years, the INDUSTRY standar 
Defense and Aerospace technology. 


MW SERIES 

Self-supporting when 
attached at first section - 
will hold normal Tri-Band 
beam; 25', 33', 50’, and 
65* heights. 

W SERIES 

Aerodynamic 
tower designed 
to hold 9 sq. ft. in 
a 50 MPH wind at 36' and 
51* 

heights. 67 tower rated 
for 6 sq. ft 


i ?Ztk 


LM SERIES 

"W" brace motorized 
tower. Holds large 
antenna loads. Models at 
37’, 54‘, and 70' heights. 

TM SERIES 

Tubular construction for 
larger antenna loads at 
70, 90' and 100’ heights. 
Free standing, with 
motorized operation. 


TO ORDER CALL 
800-328-2393 

TECH SUPPORT 
209-651-7859 

FAX • 209-651-5157 


TOWER CORPORATION 71 ! 

Quality Structures since 1954 


71B2 RAsmuuen Aye. 
Vsa&a. CA93291 


MULTIPLE REPEATER - LINK - REMOTE BASE 
CONTROLLER 

Finally a controller that has solved control and audio interconnect problems between 
multiple radios. Your radio system can grow to multiple sites and stretch tor hundreds 
of miles - and yet any radio can be fully controlled from any designated input. 



Port 1 

Port 2 

Port J 

Port 4 

Part 5 

Port 6 

Port? 

Rtpoltf 

Dopta 
Unk 1 ! 

Duplex 

Link 2 

Duplex 
Link 3 

Remote 

Bur t 

1 Remote 1 

But 2 

Bue3 


RBC-700 Repeater Controller 

(Model 7JJ kixmnl 


I 1 Volet Telemetry 

ASCII Interface j 

J1 

TBA) | j 


The RBC-700 Repeater Controller is designed to support Repeater systems that require 
multiple radios connected together at a site. The RBC-700 utilizes a true 7x7 audio matrix 
switch which allows several conversations between ports at the same time. In the illustration 
above the 733 model is supporting a Repeater. 3 Duplexed Links to different sites, and 3 
Remote Base-L Using simple commands, a user could tie the Repeater and a Remote Base to 
one Link, while the other Links are communicating through your site, holding separate 
conversations. Or, connect all of the ports together - like a big party line " 

Several models are available and are software configurable to support up to 3 Repeaters, 5 
Duplexed Links. and4 Remote Bases. A groupordub can start with the basics and expand their 
controller anytime by simply adding boards and software. Free software upgrades for one year 
after delivery. Finally, a real controller for the Linked system operator! 


Multiple Independent Repeater control 

Up to 5 Duplexed Links 

Up to 4 different Remotes 

Recorded Natural Speech Telemetry 

Programmable Macros 

Connect / Disconnect multiple Ports 

Internal Receiver Squelch processing 


Easy servicing 
Intergrated Autopntch 
Expand at any time 
Programmable Scheduler 
+ lOv to + I4v Supply 
Standard SJS’ Rack Mount 
Card-Cage design 
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Palomar Telecom, Inc. 

300 Enterprise Sc Suite E • Escondido, Ca. 92025 • <619)746-7998 » Fax (619) 746-1610 
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Number 23 on your Feedback card 

Special events 

Ham Doings Around the World 


Listings are free of charge as space permits. Please send us your Special Event 
two months in advance of the issue you want it to appear in. For example, if you 
want it to appear in the January issue, we should receive it by October 31. Provide 
a dear, concise summary of the essential details about your Special Event. Check 
Special Events File Area #11 on our BBS (603-924-9343). for listings that were 
too late to get into publication. 


FEB 2 

HOANOKE, VA VE Exams Will be 
held by the WCARS for upgrades only, 
at Hollins College at 8 PM. Pre-regis¬ 
tration only. Contact Fred L. Horton 
KZ4Y, (703) 366-6266, or Ben Gi- 
avaden N4BG, Route 7, Roanoke VA 
24022. 

FEB 6 

HAMPTON ROADS, VA Sign up for 
Hampton Roads Radio Assn’s W5YI 
Exams. Please contact Bill Runyon 
N4BDH, (802) 487-8611, for details. 
KNOXVILLE, TN WCARS VEC Ex¬ 
ams, for up-grades only, will be held in 
Room B-129 at Pellissippi State Tech. 
Comm. College. Pellissippi Campus, 
at 10 AM, 10:20 AM, and 10:40 AM. 
Written elements at 11 AM. Please 
pre-register. Contact Ray Adams 
N4BAQ, (615) 688-7771, or Rich 
Slover ND4F, (615) 539-4821. 

PARIS, TN Henry County H.S. will be 
the location for WCARS VEC Exams 
at 9 AM. Call Mackie Gallimore 
AA4YF, (901) 247-5489, or Les Merrell 
KQ4F, (901) 642-5966. 

ST. CATHARINES, ONT., CANADA 
The Niagara Peninsula ARC Inc. will 
hold a Hamfest and Dinner-dance 
at the C.A.W. Hall, 124 Bunting Rd. 
Talk-in on 147.24/.84. Dinner-dance 


tickets by advance only. For info, 
please write N.P.A.R.C. Inc., P.O. Box 
692, St. Catharines, Ont. L2R 6Y3, 
Canada. Tel. (416) 934-3231, or 
VE3KLM@ VE3SNP. 

FEB 8 

MARYVILLE, TN WCARS VEC Ex¬ 
ams will begin at 7 PM at St. Andrews 
Church Hall, W. Broadway. Contact 
Carroll Peabody W4PCA, (615) 982- 
5839 for details. 

FEB 13 

GOSHEN, NY The Orange County 
ARC Computer Fair/Winter Hamfest 
will be held at John S. Burke Catholic 
H.S. on Fletcher St. Talk-in on 
146.760 -600, plus 100 Hz tone. For 
more info, call Jim Caplcotto. (914) 
564-2707. 

MARION, NC VEC Exams by 
WCARS will be held at Asheville Fed¬ 
eral Bank Bldg., Main St. Contact Ce- 
Cil D. Potter WB4UCF, (704) 724- 
4007. 

WEST MEMPHIS, AK WCARS VEC 
Exams will be held at 9 AM at Rose¬ 
wood United Methodist Church, 2303 
E. Barton Ave. Get details from Gene 
Bagley AB5BL, (501) 739-4029 or 
Rev. Richard Gregory AB5CH, (501) 
735-4060. 


FEB 14 

JASPER, TN WCARS VEC Exams 
will be held (by pre-registration only) 
at 1 PM at Jasper Public Library. Con¬ 
tact Charles Wooten KD4XX, (615) 
942-5116, or Wallace S. Brown 
KD4XV, (615) 942-2836. 
MANSFIELD, OH The Mansfield 
Mid’Winter Hamfest/Computer Show 
will start at 7 AM at the Richland Cnty. 
Fairgrounds. Advanced Ticket/Table 
Orders must be received and paid by 
Feb. 1st. 1993. Talk-in on W8WE 
146.34/94 rptr. Contact Dean Wrasse 
KB8MG, 1094 Beal Rd, Mansfield OH 
44905. Tel. (419) 589-2415 after 4 PM 
EST. 

FEB 20 

CHARLESTON, SC The Charleston 
ARS, Inc. will hold their Hamfest in the 
Geodesic Dome at Charlestowne 
Landing, 1500 Old Town Plantation 
Rd.. from 8:30 AM-4 PM. Talk-in on 
146.19/.79, 144.65/145.25. and 
147.87/.27 MHz. Walk-in VE Exams 
will be given on the campus of Trident 
Tech. College at 11 AM. For Exam in¬ 
fo, call (803) 871-4368 or (803) 572- 
1164. For Hamfest details, call Jenny 
Myers, (803) 747-2324, or Unwood 
Sikes, (803) 556-5566. 

COLUMBIA, SC The Red Cross 
Bldg., Bull St., will be the location lor 


WCARS VEC Exams at 8:30 AM. Get 
details from Ray Rogers N4WR, (803) 
345-3373. 

NEW ALBANY, IN WCARS VE Ex¬ 
ams will be held in Room 204, Knob 
View Bldg., Indiana U. South, Grant 
Line Rd.. from 10 AM-2 PM. Contact 
Dick Twax K8GV.U, (812) 246-6377. 
or “Mac’ McCrory NM9A, (812) 944- 
6661. 

SALEM, OR The Salem and Oregon 
Coast Emergency Repeater Assns. 
will sponsor their 1993 Ham Fair at 
the Polk Cnty. Fairgrounds, beginning 
at 9 AM. Talk-In on 146.26/.86. For 
more info, write to; Salem Repeater 
Assoc., P.O. Box 784, Salem OR 
97308. 

FEB 21 

ASHEVILLE, NC WCARS VE Exams 
will take place AB Tech Room 134, 
Elm Bldg., at 2 PM. Get details from 
Hary Dull AA2AB, (704) 891-5481 or 
Don Lovelace W4TMT, (704) 765- 
5311. 

DEARBORN, Ml The Dearborn Civic 
Center will be the location for the An¬ 
nual Swap ’n Shop sponsored by the 
Livonia ARC. Doors open from 8 AM-4 
PM. VE Exams in the afternoon. Talk- 
in on 144.75/145.35 and 146.52 sim¬ 
plex. For more info, send 4x9 SASE 
to Neil Coffin WA8GWL, Livonia ARC, 


Why buy a TNC? 

PC HF FAX+PC SWL $179.00 


SPECIAL COMBINATION OFFER 


For a ; mrtea ire ■* you croe: PC HF FAX S99 (see o M r 
ether ac m trvs issue ■. you can add ou* <~e.v anc -nproved 
PC SWL 3 Q for S80 CO nsteac ct ctr resuiar tew D';ce o? 
S93.CC. 

PC SWL contains ire hardware, software, -nstruclons 
anc freauency 1 sts needed tc allow you to receive a vast 
variety of digital broadcasts transmuted over shortwave 
radio. AH you need is any IBM PC or compatible computer 
and an SSB shortwave receiver, The product consists of: 
Demodulator 

Digital Signal Processing Software 
200 Page Tutorial Reference Manual 
World wide Utility Frequency List 
Tutorial Audio Cassette with Samples 

PC SWL automatically decodes Morse code, RTTY, 
AM TOR. SITOR. NAVTEX and ASCII. 

PC SWL lets you tune n on wo-id cress services 
meteorological broadcasts, ham radio operators, coastal 
snore stations aviat'O' 1 telex ana muen -ncre d?3*t3l act-or. 
cn the s net wave bands Wny pay f cr anctner'expensrve 
box when a s^mp'e ='’lessee a^c vCu' PC car- do tns cc' 5 
ADVANCED FEATURES: 

Turing OsC'Hoscope 
D:3ftal Wave'O f m Presen i at o"-s 
Auto Cal oral op and Coce Recognition 
Continuously Tunable Filter Frequences 
Variable Shift 

Adjustable CW Filter Sensitivity 
Unattended Capture and Printing 
Integrated Text Editor 
Integrated Log and Database 
Shell to DOS applications 
Seamless Integration with PC HF Facsimile 
Call or write for our complete catalog of products, 
Visa & MasterCard welcome. 


Software Systems Consulting 

615 S. El Camino Rea], San Clemente, CA 92672 
Tel:(714)498-5784 Fax:(714)498-0568 
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The Wideband 
SUPERCONE 
ANTENNA 


SUPERCONE'" 

WE APOLOGIZE 

Due to the tremendous sales of the Supercone v/e have had to 
pull our ads to avoid customer dissatislaction with long deliveries. 

NOW THAT STOCK EXISTS FOR IMMEDIATE DELIVERY 
WE ARE BACK WITH THE ORIGINAL SUPEHC0NE AND 
SUPERCONE PLUS AT A REDUCED PRICE $89.99 

• ARRLapproved, 73 review in April 1989 and 
Monitoring Times review in August 19B9 

• (deal for indoor/outdoor use 

• Use either standing on radials or 50' in the air 

• Only 2 lbs., rugged construction, no hollow tubing, 
US made, 5 minutes to assemble 

• Expandle to TX/RX on all HF bands (Supercone 
Plus) no added radials needed, ideal for 

all transceivers, scanners 

• Full money back guarantee 


TX/RX, 10 meter, VHF, 
UHF and Microwave bands 


1948 Coventry 

PR0C0MM Thousand Oaks, 


1948 Coventry Ct. 

:A 91362 
Phone: 805-497-2397 



The 

SUPERCONE 

PLUS 


TX/RX, HF, VHF, UHF 
and Microwave bands 


We have what you’re looking for 

BRIGHT NEON QSLs 

You’ll love our numbers t 


$36.95 per 1000 

plus $3.95 shipping U.S. 
Bright Neon QSLs that jump off the wall. 
Black ink on 65# Postcard Stock with six 
Neon colors to choose from: Neon Blue, 
Neon Purple, Neon Lemon, Neon Orange, 
Neon Red, and Neon Pink, Printed in format 
shown, state outline & logo included at no 
extra charge. (Please indicate if you want 
ARRL logo when ordering). Save the hassle 
and money, order these QSLs TODAY! 
Knowing you'll be hard pressed to beat the 
price while creating such STAND OUT 
quality. 



conn* Win aha lm ** qto cqwmct _j 

I noo ~" ; ~~DA>fc~ | j Manr | P5T”j 

Send your check or money order along with 
(Printed or Typed) Name, Address, (including 
County), Call Letters and Color of Stock to 
BB&W Printing 
803 N. Front Street 
McHenry. IL 60050 

Custom job or Different Stock. No Problem. 
Call (815) 385-6005 
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PO. Box 2111, Livonia Ml 48151. Tel. 
(313) 427-3905. 

NEW HYDE PARK, NY A Hamfest, 
sponsored by the Long Island Mobile 
ARC, will be held from 9 AM-4 PM at 
the Nassau County Police Activity 
League, 375 Denton Ave. Talk-in on 
146.25/.85. For further info, please 
contact Neil Hartman WE2V, (516) 
462-5549. 

ROCK ISLAND, IL The 22nd annual 
Davenport (Iowa) ARC Hamfest will be 
held at the QCCA Expo Center. Large 
indoor Flea Market. Talk-in on the 
W0BXR 146.28/.88 rptr. Advance 
payment deadline is Feb. 15th. Con¬ 
tact Al Broendel N90K, 2712 38th St.. 
Rock Island IL 61201, for Exam de¬ 
tails; or Talk-in on the W0BXR 
146.04/.64 rptr. For Hamfest info, 
contact Kent Williams K9UOI, 4245 
10th St.. East Moline IL 61244. 

FEB 27 

DALTON, GA WCARS VE Exams will 
be held at 3 PM at Unity Baptist 
Church, Burleson Rd. No walk-ins. 
Contact Bert L. Coker N4BZJ, (706) 
259-5625 or Harold W Jones N40TC. 
(706) 673-2291 . 

FEB 27-28 

CINCINNATI, OH The ARRL 1993 
Great Lakes Div. Convention will be 
held from 8:30 AM-5 PM (both days) 
at the Cincinnati Gardens Exhibition 
Center, Seymour Ave. and Langdon 
Farm Rd. Advance deadline is Feb. 
17th. Contact Stan Cohen WD8QDQ, 
(513) 531-1011, or Joe Hatpin 
W8JDU, (513) 851-1056. 


MAR 6 

ABSECON, NJ The Shore Points 
ARC will sponsor “Springfest , 93” at 
Holy Spirit H.S. on Route 9. Doors 
open at 9 AM. Talk-in on 
146.385/.985. For more info, write to: 
SPARC, PO. Box 142, Absecon NJ 
08201. 

MAR 7 

CUYAHOGA FALLS, OH The Cuya¬ 
hoga Falls ARC 39th Annual Hamfest 
will be held at the St. V. Center, 3479 
State Rd., from 7 AM-3 PM. Talk-in on 
87/27. Get details from Bill Sovinsky 
K8JSL, 2305 24th St., Cuyahoga Falls 
OH 44223. Tel. (216) 923-3830. 
NORTHAMPTON, MA A Hamfest will 
be held at Smith Voc. School, Rte 9, 
by the Mt. Tom ARA, beginning at 9 
AM. VE Exams at 10 AM. Pre-register 
by calling (413) 245-3228. Talk-in on 
146.34/.94. Get details from Jim 
K1MEA, 316 Main St.. Easthampton 
MA 01027. Tel. (413) 527-3199 , 7-9 
PM. 

MAR 13 

FARGO, ND Hamfest '93, from 8 AM- 
3 PM, will be sponsored by Red River 
Radio Amateurs at The Bowler, 2630 
S. Univ. Dr. Talk-in on 146.16/.76. Ask 
about Banquet tickets. Contact RRRA, 
P.O. Box 3215, Fargo ND 581 OS- 
3215. Tel. (218) 233-2584 7 PM-10 
PM. 

SPECIAL EVENT STATIONS 
FEB 6-7 

NORTH CENTRAL, Wl A group of 


hams will operate KF9MG on 28.360, 
21.360, 7.260 and 38.860, to com¬ 
memorate the 1993 Badger State Win¬ 
ter Games. For certificate, send QSL 
and large SASE to Mike KA9VFP ; 
1104 E. Lieg Ave., Shawano Wl 
54166. 

FEB 13-14 

CONCORD, NH The Contoocook Val¬ 
ley RC will celebrate the Grand Open¬ 
ing of the K1BKE Club station, at the 
Christa McAuliffe Planetarium during 
the New Hampshire QSO Party. Tune 
in on the 80-10 meter bands. For QSL, 
send a #10 SASE to Contoocook Val¬ 
ley RC, P O. Box 88, Henniker NH 
03242. 

FEB 13-15 

1993 NEW HAMPSHIRE QSO PAR¬ 
TY The NH ARA will sponsor this 
event from 1900 UTC Feb. 13th-0700 
UTC Feb. 14th, and from 1400 UTC 
Feb. 14th-0200 UTC Feb. 15th. Open 
to all license classes. For more de¬ 
tails, write to G.E.A.R.S., Conrad Ek- 
strom WB1GXM, PO. Box 1076, 
Claremont NH 03743-1076. 

FEB 19-21 

MARQUETTE, Ml The Hiawatha 
ARA will operate N8GBA from 1700Z 
Feb. l9th-l700Z Feb. 21st, to honor 
the UP 200 Sled Dog Championship. 
Use the lower end of the 10, 15, 20 
and 40 meter phone bands. For a cer¬ 
tificate. send a large SASE (with 2 
stamps), to Richard Schwenke 
N8GBA, 21 Smith Ln., Marquette Ml 
49855. 


FEB 20 

BREMERTON, WA The North Kitsap 
ARC of Washington, will operate 
K7SXL at the Olympic College In con¬ 
junction with VoTech Week. Operating 
hours are from 1600Z to 2400Z. Fre¬ 
quencies: CW—3.6S/.69, 7.04/.08, 
14.04/.08, 21.04/.08, 28.025/.075 
MHz; SSB—3.84/.88, 7.24/.28, 

14.24/.28, 21.34/.38. 28.44/.48 MHz. 
Send QSL with SASE to North Kitsap 
ARC, P. O. Box 2268, Silverdale WA 
98383-2268. 

FEB 25-28 

BROWNSVILLE, TX The Faulk Inter¬ 
mediate School ARC will operate 
N5SMH from 1400Z-2200Z, to com¬ 
memorate the annual Charro Days 
Festival. Tune the General portion of 
40, 20, 15, and Novice portion of the 
10 meter bands. For Certificate, 
please send a QSL and SASE to 
Faulk Intermediate ARC, 2200 Roo¬ 
sevelt, Brownsville TX 78521. 

FEB 27-MAR 2 

HUNTSVILLE, TX The Huntsville 
ARS will operate WA5SAM from the 
campus of Sam Houston State U., 
from 0000Z Feb. 27th-2400Z Mar. 
2nd, during the celebration of General 
Sam Houston’s 200th birthday. Fre¬ 
quencies: Lower portion of the HF 
General phone subbands, and the 
Novice 10m phone subband. For a 3- 
color Certificate, send QSL and a 9 x 
12 SASE; for a QSL card, send QSL 
and SASE, to HARS Special Event, 
PO. Box 7516, Huntsville TX 77342- 
7516. 



PR OF E S 8 ION A L 

MOBILE ANTENNA 

HF SSB ANTENNA 
HIGH PERFORMANCE 

For vehicles, small boats or 
as an emergency antenna. 
Supplied with stainless 
ratchet mount, heavy duty 
encapsulated stainless 
spring and all installation 
items. Including high 
voltage feed through 
insulators and wire for 
operation up to 10KV at 1.8 
MHz. 

HIGH RADIATING 
PERFORMANCE 
1.8-30 MHZ RANGE 
4 to 12 DB GAIN 

(compand to a * ft whip) 

9 ft. long (2 pcs.} $495.4 

Koquima antanna coop tar 
(SG-230 Sm*rtam*T or similar) 

SGC, Inc., Box 3526 
Bellevue, WA 98009 USA 
Teb 206-746-6310 
Fax: 206-746-6384 

'Stypteff ckMTft* fry UPS frmnd ixcbtdtd 

Visa & Master card accepted 



NEW FROM I FOLD-A WAY TRAILER HITCH MOUNT I 


THE 
GREAT 
(MOBILE 
PEAR 



Henry Allen WB5TYD 
300-L‘JV-BUG-l Toll Free 
903-527-4163 For Infoi 

GLA Systems 

|PO Box 425 

Caddo Mills, TX 75135 


FOR FXP1DRER - MINI VANS - CHEROKEE - BLAZER - SUBURBAN - BRONCO , 
AND MANY OTHERS WHH LIFT UP OR FOLD DOWN REAR DOOR 
SUPER STRONG MOUN T FOR TEXAS BUG CATCHER OR OTHER LARGE HF ANTENNA 
^Sj^^NDQUlCKLY FOLDS DOWN TO ALLOW DOOR TO BE FULLY OPENED | 



OPERATING POSITION FOLDED TO OPEN DOOR 

BOLTS TO TRAILER HITCH OR TO STEEL PLATE UNDER BUMPER(NOT INCLUDED) 
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▼ ELECTROMAGNETIC FIELD METER V 


Reduce exposure to potentially harmful 
electromagnetic fields. AlphaLab’s handheld TriField™ 
Meter measures AC electric fields, AC magnetic fields 
and radio/microwave power density. Find ground faults, 
AC current wires or measure high-field generators with 
the Magnetic setting (.2 - 100 milligauss, 60 Hz); identify 
poorly grounded or shielded equipment, high VDT or 
fluorescent light fields, distinguish hot vs. ground wires 
with Electric setting (.5 - 100 kV/m, 60 Hz); measure 
antenna radiation patterns, leaky microwave ovens, etc. 
on RF/microwave setting (50 MHz to 3 GHz, .01 to 1 
mW/cm 2 ). 

Electric and magnetic settings are omnidirectional, 
measuring full magnitude of fields without the need to 
reorient the meter. Price of $145 includes delivery and 
one-year warranty. 

AlphaLab, 1272 Alameda Ave, Salt Lake City, UT 84102 
Call (801) 532-6604 for speedier service or free 
literature on electromagnetic radiation health risks._ 
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Number 31 on your Feedback card 


Random output Continued from page 88 


grammar and punctuation and use it. The 
same thing goes for a dictionary. When a 
manuscript crosses my desk with spelling 
errors and errors in basic grammar, my 
first thought is, “What else did this guy 
get wrong?” 

Any manuscript you submit should be 
typed, double-spaced, on standard bond 
paper (like photocopy paper, nofthat thin 
so-called “typing paper' 1 you can buy in 
stationery stores). It is becoming a com¬ 
mon practice to include a computer disk 
containing the text file of your 
manuscript. IBM format is still the stan¬ 
dard, but Macintosh is becoming more 
and more acceptable (especially In pub¬ 
lishing). Include a copy of your word pro¬ 
cessing document {most can be trans¬ 
ferred to whatever the publisher uses), 
and also include a standard ASCII text 
file, just to be sure. 

It is considered unprofessional to sub¬ 
mit the same article to more than one 
publisher at the same time. This is called 
“simultaneous submission” and most 
magazines (including 73) will not even 
consider a manuscript that is not offered 
exclusively to them. If the magazine re¬ 
jects your article, then you can try again 
somewhere else. Make sure you mention 
that your article is being offered “exclu¬ 
sively to 73’ in your cover letter (if you 
don’t know what a cover letter is, buy a 
book on free-lance writing and look it up). 

Every once in awhile we get an article 
where the author, in trying to sound like a 
“professional writer,” will say something 
like, “. . . and I can offer you one-time 
worldwide rights to this fabulous article 
for only $500!" This is an immediate tip- 
off that this person is not only unpub¬ 


lished (no problem, many of 73 s writers 
are first-time writers), but he is also uned¬ 
ucated (which is inexcusable, when you 
consider how many books about free¬ 
lance writing are available). Every maga¬ 
zine has standard policies regarding pay 
rates and publishing rights. 73 pays any¬ 
where from $50 for a short filler to over 
$200 for longer, more involved articles 
(Radio Fun pays a bit less, usually be¬ 
tween $40 and $120). We buy first-time 
North American and reprint rights. We do 
not negotiate (neither does any other 
magazine I know of). This is the way the 
business works, and anyone who tries to 
stipulate pay scale and publishing rights 
(at least in this market) is showing their 
ignorance. 

What We Need—What We Don’t Need 

73 is always looking for good con¬ 
struction articles, antenna articles and tu¬ 
torials on new or different modes. We 
love to get good “how to" pieces on club 
activities, amateur radio PR and just 
about any other subject that your fellow 
amateurs might benefit from. Make sure 
you include several clear photographs. 

73 does not generally publish fiction, 
nostalgia or what are commonly referred 
to as “human interest stories.” Radio Fun 
does publish a certain amount of human 
interest stories, though, so it wouldn’t 
hurt to send one in. 

I hope I've answered some of your 
questions. Even more, I hope I have 
prompted a few of you to take the plunge 
and try writing for us. You won’t get rich, 
but ! can tell you that there’s nothing like 
the thrill of seeing your name in print the 
first time. 


Ham help 


We are happy to provide Ham Help 
listings free on a space available ba¬ 
sis. To make our job easier and to en¬ 
sure that your listing is correct, please 
type or print your request clearly, dou¬ 
ble spaced, on a full 8 1/2” x 11" sheet 
of paper. You may also upload a listing 
as E-mail to Sysop to the 73 BBS 
Special Events Message Area, #11. 
(2400 baud, 8 data bits, no parity, 1 
stop bit.) Tel. (603) 924-9343. Please 
indicate if it is for publication. Use up¬ 
per- and lower-case letters where ap¬ 
propriate. Also, print numbers careful¬ 
ly—a 1, for example, can be misread 
as the letters I or i, or even the number 
7. Specifically mention that your mes¬ 
sage is for the Ham Help Column. 
Please remember to acknowledge re¬ 
sponses to your requests. Thank you 
for your cooperation. 

WANTED: Service Manual for 
Regency Scanner Model ACT T16K. 
Lisle T. Hines K2QLA, 11 Meadow 
Dr., Homer NY 13077-1214. 

Service information wanted for: 
CONAIR Model 452 synthesized 
transceiver; SILTRONEX Model 90 


Your Bulletin Board 

VFO; SAILOR Model RT144 Marine 
transceiver. I will pay copy and ship¬ 
ping charges. Errol May, P.O. Box 
362, Buffalo NY 14207-0362. 

I need replacement or repair for 
the modulation transformer Heath Kit 
Apache transmitter TX-1, part #51- 
34 or equal. Please advise. Ben 
Gelfand, 81 Macy Rd., Briarcliff 
Manor NY 10510. 

I just purchased a brand new 10 
watt Motorola speaker Model SSN 
2005B. No instruction sheets came 
with it. The pin-out info sent to me 
by Motorola hasn’t been much help. 
No matter which wire I feed to my 
audio, I still can’t get anything out of 
that speaker. Does anyone out there 
know of a simple hook-up to make 
use of the internal amplifier? N.B. 
Sadorian N6WGX, 500 Via Val 
Verde, Montebello CA 90640. 

NEEDED: Manuals, schematics, 
anything for Hammarlund HG120/ 
HQ129 receiver, and Hallicrafters S- 
38C receiver. Thanks. Robin Okelly, 
39400 Howard Rd., Mareola OR 
97454. (503) 933-2217. 


ONLY $50! 


Have your own repeater or link system! 


Easy repealer setup wiilioul modiri nation lo your radio gear, simply- 
plug in and go! Ideal for emergency or portahle/mobilc repealers! 
Tile BRL2 works with ANY receiver (or scannen ami ANY irans- 
miner. Super sensitive VOX operation makes setup quick. 
Includes Hang and timcouL timers. Passive audio interlace lor clean 
audio. Only 4.5" x 3.5" x 1.5" and choice of 12 VDC or 9V batlcry 
powcrtplca.sc specify when ordering). ORDER BRi-2 $50. 


Tor bi-dirtchonAl <i nkj rtrdtr om Oft I * 2 ■ DUAL morM which contain* iwm of 
th* Above m on. box ORDER BRI-2-DUAI. IPS 

T|to DRI-j Fifi rt butli in “remote base* interface so yu;i can link your 
repeater «rilh other frequencies or reptrticri Simple .»mi to it»* 

ORDER. BRJ-3-RD Stt 


MANY MORE PRODUCTS. CALL/WRITE FOR INFO! 
ELECTRON PROCESSING, INC rcic-i no ?mn 
PO. 00X63 CEDAR. Ml 49621 (616) 228-7020 


[pioftij add IS tilip/liniKlI US, » C.mnda.AK-HI Ml .NY B<iri tax alao | 

ffU BEST PRICES ON (fU 

& PC PARTS ® 

COMPLETE LINE OF COMPONENTS 

MOTHER BOARDS HARD DRIVES 


386SX-25 

$139 

IDE106 Mb 

$289 

386DX-40 

$259 

IDE 130 Mb 

$329 

486DLC-33 

$499 

IDE 213 Mb 

$429 

1.2 Fdd 

$57 

1.44 Fdd 

$52 

250 Mb tape back 

up int. 

$249 


CALL FOR OTHER PRICES 

JLP 

COMPUTERS& ELECTRONICS 



2895 Pontiac Lk. Rd 
Waterford, MI 48328 
I - 800-497-9735 



CIRCLE 148 ON READER SERVICE CARD 

72 73 Amateur Radio Today * February, 1993 


The,Best Value 




MAX 



System 


3 Element Quad 39.95 Antennas 

5 Element Quad 59.95 


1-800-487-7539 ORDERS 
Master Card & VISA Accepted 

508-281-8892 INFO US Shipping $4.00 
508-768-7486 FAX MA add 5% 


Send Orders To: Cellular Security Group 
4 Gerring Road 

_ _ Gloucester, MA 01930 


ITECH 

ICOM Service Specialist 

17 years experience with ICOM 
will sen/ice most ICOM models 

NO MINIMUM LABOR CHARGE! 

MODS PERFORMED! FAST TURNAROUND! 

Also service KDK and some kenwood (call first) 

ITECH I 

Lewisville West Center 
710 S. I-35E. Suite 115 
Lewisville, TX 75067 
NW comer of I-35E & Fox Av. 

Phone: 214-219-1490 Fax: 214-219-1687 

Fred Palmer WA5WZD Bea Palmer WB5QCY 
ITECH also buys inoperative ICOM & KDK ham, 
business, marine or aviation radios. 
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Chassis Kits 
Cabinet Kits 
Assembled Cabinets 
Slope Box Kits 
UHF & VHF Antenna 
Power Divider Kits 


Rack Shelves 

Rack Equipment Cabinets 

Antenna Grounding Kits 

Tower Mounted Box Kits 
Dipole Hangers 
Other enclosures 


Small sheets Aluminum and Brass 

Charles Byers K3IWK 

5120 Harmony Grove Road, Dover, PA 17315 
Phone 717-292-4901 
Between 6PM and 9:30PM EST. Eves. 
"Distributorship Available" 
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Fantast^l2 


n K-Quest 

Software Sokitioas 


s * £ A. # 7 ^ MS-DOS bard disk systems 

12 Program Collection 


□ Lan-Lfnksensational packet program HEW vers 2.Q 

□ LOG-EQF slick NEW logger with Kenwood rig control 

□ GeoC lock superb gray line program- NEW vem4.5 

□ BAN DAI D 111 terrific propagation forecasters more 

□ HyperLog great logger with Cluster & rig support 

□ PC-TRACKfull color graphics sat el I it e/oscar tracker 
□CT V6.14 best known contest logger Outstanding! 
□MAPPER comprehensive DX propagation forecaster 
□HAMCLOCKget local time around the world instantly 
□SuperMorse learn or improve CW skills - Ensllert 
□PACKETS super NEW packet program from Australia. 
□RF TOOLBOX easy menu driven amateur calculator 


TO ORDER: Send check or money order, specify 5!4 or 
3 Vx disks. Foreign orders add $5 shipping Visa/MC OK 
Texas residents add $1.81 tax - Full 30 Day Warranty 

P.O.Box 92877 - Southlake, TX. - 76092 

817-421-0560 

ir Cill hr ««ir free uftwsri etfaU| 
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Never Say Die 

Continued front page 4 

product, it’s almost enough to make me 
wonder. 

What To Do 

This New Hampshire Economic De¬ 
velopment Commission thing has been 
tun as well as frustrating. It's gotten me to 
read dozens of books, participate in 
dozens of conferences and subcommit¬ 
tee meetings, hear testimony from edu¬ 
cational and financial experts, and work 
with some outstanding New Hampshire 
businessmen. 

When I discovered that the Commis¬ 
sion was being controlled by politicians 
and was going to be prevented from any 
possible success, I started sending the 
other Commission members reports on 
what I was discovering. I came up with 
creative proposals for solving our major 
state problems. I made proposals for cut¬ 
ting crime by about 80%, the cost of gov¬ 
ernment by 50% within five years, educa¬ 
tion by 30% (with a far better educational 
result), eliminating welfare costs, creating 
thousands of new jobs, and so on. These 
reports were published in my book, We 
the People Declare War on Our Lousy 
Government. 

Since publishing the book I've been 
continuing my reports to the Commission, 
with creative approaches to cutting health 
care costs, going into more detail on edu¬ 
cational changes, and many other ideas. 
These are being published two or three 
times a month as What To Do, with six 
having been published as of this writing. 
If you’re interested in this series they’re 
available by subscription for $10 a dozen. 
They’re worth a hundred limes that. 

Of course the chances are that you 
really aren't interested in solutions to un¬ 
employment, crime, health care, our edu¬ 
cational mess, our crooked Congress, 
the deficit, welfare, and so on. Not even 
interested in being able to talk about 
these things on the air since that might 
interrupt your memorized spiel. So I don’t 
suppose you’ll want to get the book or 
the newsletter. The book is $10 from Un¬ 
cle Wayne’s, plus $3 S/H per order. You 
can save money by getting a 20 wpm 
practice tape at the same time. And 
maybe a handbook. Something to read 
on those long February nights after the 
DX bands have died out. 

Magnetic Fields ... Again 

An article in another ham rag pooh- 
poohed the dangers of being exposed to 
60 Hertz magnetic fields, citing the IEEE 
as a source of the pooh. Just in case you 
have any question about magnetic fields 
causing your body harm, you should look 
up the new article by Paul Brodeur in the 
Dec. 7, 1992, issue of The New Yorker 
and see what’s going on. 

Paul’s persistence broke the lid off the 
damage asbestos in schools was doing 
to our children, despile the insistence of 
scientists paid by the asbestos industry 
that there was no danger. He was op¬ 
posed by a similar pattern of paid-off sci¬ 
entists when he blew the whistle on the 
Love Canal mess. Now it’s the might of 
the electric power industry, which is faced 


with who knows how many billions of dol¬ 
lars in litigation over the deaths it has 
knowingly caused, plus the costs of mak¬ 
ing our homes, schools, and work places 
safe. This will easily dwarf the savings 
and loan costs, so one can understand 
why the utilities are fighting such a des¬ 
perate battle. 

The government has been one of the 
big bad guys in all this ... in the name of 
not causing panic. What would happen if 
Americans suddenly became aware that 
nearby power lines, pole transformers, 
and even their electric blankets are killing 
or damaging their children, causing mis¬ 
carriages, and hastening their own 
deaths? Paul picked one particular Cali¬ 
fornia school for his article. The wonder 
to me is that, considering the evidence of 
such a high incidence of cancers and tu¬ 
mors in teachers working on the side of 
the school near the high tension lines, 
Paul was able to be so patient in report¬ 
ing the government and power company 
cover-up. 

The Dec. 14, 1992, issue of U.S. 
News (p. 94) added an even darker side 
to all this with a report on the effects to 
men’s sperm when they drink alcohol, 
smoke cigarettes, or take other drugs. It’s 
turning out, according to a March of 
Dimes research report, that these all 
have a profound influence on the result¬ 
ing child. I’ve been writing about the im¬ 
pact of drugs and emotional problems on 
children in the prenatal period. Now I’m 
going to have to go back one more step 
and include preconception influences on 
a child’s life. 

If drugs and other shocks to the sys¬ 
tem during the preconception or prenatal 
periods can cause miscarriages, is there 
any question that when slightly less dam¬ 
age is done we're likely to have children 
with damaged DNA to try and raise and 
educate? 

One of the shocks to every cell In our 
bodies is our exposure to power-line 
magnetic fields. These fields are affecting 
us . .. including men’s sperm and wom¬ 
en's eggs. They’re affecting children per¬ 
manently in the prenatal months. Later 
on they’re gradually wounding or killing 
our children ... and us. 

I've been writing about this for several 
years. Have you been shrugging me off 
or have you gone out and bought a milli- 
gauss meter and swept your home for 
dangerous fields? How about your work 
place? I’ve recommended that ham 
clubs, as a public service, buy meters 
and offer to sweep local homes and of¬ 
fices. I haven’t yet seen one single exam¬ 
ple of a club doing this reported in a club 
newsletter. 

Here we are, an almost unknown hob¬ 
by ... one desperately in need of PR ... 
and we’re going to lengths to hasten our 
own death as a hobby by avoiding PR. 
I’ve mentioned lecturing to college class¬ 
es on entrepreneurialism and finding that 
maybe two or three percent of the kids 
have ever even heard of amateur radio! 
Then there are the reports of police stop¬ 
ping mobile hams and not even knowing 
about the hobby. How much is it going to 
take to get ham clubs to start being re¬ 
sponsible? 

Have you already forgotten how the 


ARRL refused to cooperate with a re¬ 
searcher checking into ham deaths by 
cancer to see if our proximity to magnetic 
fields might be hurting us? He found that 
hams were dying at double the average 
rate. Did you read that in QST ? Well, it’s 
no wonder if your ham shack is anything 
like mine. My main rig was okay, but my 
amplifier was radiating a death-dealing 
magnetic field. If a few ham widows start¬ 
ed suing amplifier manufacturers we 
might see them at least suggesting that 
their amplifiers be positioned several feet 
from the operating position. A few hun¬ 
dred million dollars in lawsuits might get 
their attention. 

In the meanwhile, we’re sitting there 
being gradually and silently destroyed by 
the radiation around us. Worse, we’re 
passing on this damage to our children in 
the form of damaged sperm. 

Our amplifiers are particularly nasty 
death-dealers because not only are they 
radiating strong magnetic fields, but 
these fields are varying as we key our 
rigs or as we talk on sideband. The 
deaths near power switching stations and 
to power company workers has shown 
that transients are even more destructive 
to our cells than steady fields. You may 
have read the recent reports on facial 
cancers and their connection to electric 
razor use. 

The power companies know what's 
going on. The asbestos industry knew for 
years what their product was doing to 
people. The cigarette industry has known 
for decades what their product has been 
doing, yet they’re still publicly denying 
there’s any proven relationship between 
cigarette smoking and death. Just coinci¬ 
dence. If the coincidence of death hits 
you, will your widow blame the manufac¬ 
turer of your linear and go after them? 

When the coincidence of a defective 
child hits, will the family go after the man¬ 
ufacturer of their electric blanket? Or the 
power company for putting that distribu¬ 
tion transformer just outside their home? 
Or if it’s a ham’s child who’s been 
harmed, will an amplifier company be 
asked to pay? 

It’s easy to recognize miscarriages 
and leukemia. It's easy to recognize brain 
cancer and other major reactions to mag¬ 
netic fields. But what about the less than 
death-dealing changes all these carcino¬ 
gens are causing? What about less obvi¬ 
ous illnesses, personality problems, 
learning disabilities, dyslexia, and so on? 
There’s no reason not to expect a whole 
array of abnormalities to result. 

One of the leading research scientists 
in this field is Bill Adey K6UI. I’ve put a 
long list of the research papers he’s au¬ 
thored or recommended on the 73 BBS. 
His research on the effects of distressing¬ 
ly low levels of magnetic fields on cellular 
growth leaves no room for doubt that 
these fields are far more destructive than 
people ever imagined. 

We know that every living cell lives 
and communicates via minute electric 
currents. We also know that when we 
put any kind of a conductor into a mag¬ 
netic field it generates a voltage In the 
conductor. So why should we be even 
slightly surprised when we find that 
our body’s cells are being screwed up 


by stray magnetic fields . . . some of 
them of relatively enormous intensity. We 
should be surprised if this didn't mess 
things up. 

What do you do about all this? (1) Get 
informed. Read the Brodeur article. Get 
the book Electromagnetic Man by Cyril 
Smith, St. Martin's Press 1989, 344p, and 
also Warning: The Electricity Around You 
May Be Hazardous to Your Health by 
Ellen Sugarman, Simon & Schuster Fire¬ 
side 1992, 238p, $11. (2) Get or build a 
milligauss meter ... or get your club to 
buy one. (3) Go on your local talk radio 
programs and get the word out, offering a 
club service to check on magnetic fields 
in homes, work places and particularly 
schools near high tension power lines. 
(4) Let me know what successes (or fail¬ 
ures) you've had. (5) Get coverage In 
your local newspapers, showing this as a 
public service by your ham club. (6) Meet 
with your local school principal and ar¬ 
range to talk with the kids about magnetic 
field dangers . . . and please don’t forget 
to put in a big plug for amateur radio. It’s 
a safe hobby as long as you keep the RF 
in the shack down and your death-deal¬ 
ing linear amplifier several feet from 
where you operate. 

Money Talks ... Again 

In case you haven’t been keeping up 
with the magnetic field situation, you 
might like to know that the Environmental 
Protection Agency (EPA) had a report 
ready to release citing electromagnetic 
fields as a probable carcinogen. This as¬ 
pect of the report was blocked by the 
Bush White House Office of Science and 
Technology Policy on the basis that it 
“would alarm the public.” 

On September 30, 1992, Sweden’s 
National Board for Industrial and Techni¬ 
cal Development said they would be act¬ 
ing on the assumption that there is a con¬ 
nection between exposure to power fre¬ 
quency magnetic fields and cancer, in 
particular childhood cancer. This was the 
result of a five-year research program, 
following over 400,000 people, which 
showed a clear relationship between 
magnetic fields and childhood leukemia. 
They found that children exposed to 
more than one milligauss had twice the 
risk of leukemia. At two milligauss it went 
to three times the risk. Men exposed to 
2.9 milligauss had three times the 
leukemia of those exposed to less than 
1.6 milligauss. 

So how about TV and computer termi¬ 
nals? In Helsinki the Institute of Occupa¬ 
tional Health found that women exposed 
to three milligauss suffered miscarriages 
at three-and-a-half times the rate of those 
exposed to one milligauss . . .a result 
quite similar to the Swedish leukemia 
rate. The University of Adelaide’s Depart¬ 
ment of Community Medicine found 
women working with computer monitors 
developing brain tumors at nearly five 
times the expected rate. There’s also 
good reason to suspect that much of the 
elevated incidence of breast cancer may 
be VDT related, though 1 know of no 
study having yet been done to find out 
about that. 

Will all this be enough to get the White 
House to back off? Will it force the elec- 
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trie industry to at least stop trying to 
stonewall the problem? In the meantime, 
thousands of kids are dying of cancer 
and probably tens of thousands of adults. 
Worse, we haven't even a clue as yet as 
to what cellular damage these fields are 
causing. We only count the dead, not the 
wounded. As I’ve pointed out before, we 
have no reason whatever to expect that 
children born of mothers exposed to 
these magnetic fields are going to be oth¬ 
er than genetically damaged . . . it’s just 
that the damage wasn’t serious enough 
to cause a miscarriage. 

All of which brings us to your home 
and your ham shack. If you have a pole 
transformer near your house, it's time to 
eilher get it moved or move your family. 
Check it out with a gaussmeter and make 
sure you’re living in an under-one-milli- 
gauss field. Gauss out your shack, too. 
You're certainly going to have to move 
your linear several feet from your operat¬ 
ing position, even if it’s a nuisance to 
have to get up to tune it. And if your chil¬ 
dren are going to schools which are near 
high tension lines it’s time for them to 
change schools. 

In case you missed it, not only are 
these fields damaging your body, they’re 
even damaging your sperm . . . which 
means that you have a good chance of 
permanently damaging your children’s 
lives even before they’re conceived. Of 
course cigarettes, alcohol and other 
drugs also affect your sperm and your 
wife’s eggs before conception, or have 
you missed the recent March of Dimes 


What about HTs? We don’t know yet, 
but there are some good reasons to be¬ 
lieve that the use of subaudible tones 
may damage brain cells. Research has 
shown that our cells are able to detect 
HF, VHF, UHF and microwave energies, 
but it may be the demodulated compo¬ 
nents which cause damage. 

What does it take to generate one mil- 
ligauss? Well, I measure 1 mG at 30* 
from my laser printer and 2 mG at 18*. I 
haven’t used my laptop PowerBook Mac 
in my lap since measuring 25 mG leaking 
out the bottom. There’s about 5 mG by 
the keys, and less than 1 mG at 3" in 
front of it. My electric blanket measures 
150 mG ... a deathtrap. 

Help Wanted 

Whoo, are we shorthanded! With both 
73 and Radio Fun growing, we need 
help. And that’s not to even mention a 
couple dozen other projects we’re all 
working on . . . like a “Wayne Green's 
World" TV series which will be promoting 
amateur radio, my book and music; a 
new series of amateur radio books; new 
publications in the vacation, video, and 
educational industries, and so on. 

I’d like to find a couple hams with ex¬ 
perience in newer communications 
modes . . . like packet, RTTY, and re¬ 
peaters. An ability to read and write is 
critical, as is the ability to meet deadlines 
and have at least an outward appearance 
of being a human being. An Extra class 
license will be acceptable only If you 
cheated on the code test, otherwise we’ll 


sure the extent of the inevitable brain 
damage which results from CW use ... a 
semi-vegetative state known as Morse- 
Cauliflower Brain (MCB). This can be de¬ 
tected by (a) a loss of a sense of humor; 
(b) a hating of 73; (c) a totally without fac¬ 
tual basis conviction that not everything I 
write is true. 

If you’re interested in living in New 
Hampshire, where we have the highest 
quality-of-living index of all 50 states; 
where we have vacationers driving for 
hundreds of miles to enjoy our state four 
seasons of the year, let me hear from 
you. Let me know what you’d like to do 
and what you’ve done so far that would 
encourage me to think you might be able 
to actually do what you propose. What 
have you accomplished in life so far? 
What have you to show? No, I’m not in¬ 
terested in the usual baloney resumes. I 
want some proof that you can write . . . 
that you have a sense of humor... and 
that you have initiative. And what’s the 
big reward, if you win? A whole lot of 
work ... work you'll love. Naturally this is 
made up for by a generous pay schedule 
... not! You and your family won’t starve, 
but keep in mind that two of our staff had 
to sell their yachts recently. But isn’t it a 
whole lot better to be doing something 
you really enjoy rather than that miser¬ 
able ugh job you’ve been wasting your 
life on so far? I know that once I got 
snookered into amateur radio publishing I 
was a goner for life. 

The Great Twins Fallacy 


terest in this, but who else am I going to 
tell? This has to do with all this baloney 
you've been reading ... which makes the 
perhaps over-generous assumption that 
you have been reading . . . about what 
scientists have learned about genetics by 
studying identical twins separated at 
birth. 

The results of the studies have been 
amazing. Twins turn out to often smoke 
the same cigarette brand, be married to 
wives with the same names, name their 
children the same names, and so on. 
Golly, how astounding that all this is 
genetic. 

Even the gays have been cheering at 
studies which show that about 50% of 
identical twins are both gay when one is. 
Genetics at work, obviously. 

Maybe. Maybe not. I think we may be 
able to rule out a lot of the coincidences 
between twins if we start investigating the 
possibility that there is some sort of com¬ 
pletely unconscious communications be¬ 
tween twins. That isn’t too difficult a con¬ 
cept to consider, is it? Since there are 
millions of people who’ve experienced 
some kind of ESP communications, we 
know that there are times when this hap¬ 
pens. We haven’t had much luck in re¬ 
peating it on demand. Scientists are 
very unhappy with non-repeatable ex¬ 
periments. Most of ’em refuse to accept 
anything non-repeatable as even being 
possible. 

Having personally experienced such 
communications where there was not even 
the remotest possibility for it to be a coinci- 


research report? 


have to administer some tests to mea¬ 


Yes, I know you have absolutely no in- dence, I know it's possible. We just have to 
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learn more about il , . . and refusing to in¬ 
vestigate the phenomenon because some 
scientists believe it’s impossible isn’t a very 
good scientific approach. 

Anyway, the next time you read a report 
on how amazingly similar twins separated 
at birth are, forget the genetic implications. 
Sure, there may be some, but they aren’t 
going to be isolated I his way. 

We do need to see il we can find out 
how people can communicate on a subcon¬ 
scious level. If we can make this repeatable 
we may be able to start sending QSL cards 
to confirm mental communications, Alas, at 
the pace we're moving now in our research 
on the mind it’ll be another 50 years before 
we learn enough to harness its incredible 
power. Maybe a hundred. 

Music, Music, Music 

A note from Rob AA6BN claims that not 
all hams are nerds with no interests but 
ham ra(6o, and henceforth I should tell you 
about my new music magazine. Now. while 
I doubt that Rob has one scintilla of evi¬ 
dence to back up his obviously ill-consid¬ 
ered claim, on the mere wildest chance that 
somewhere out there, despite the dictates 
of reason, some of you might be interested 
in music. I’ll tell you about one of my new 
projects. 

Yes. I know, we all like music. But 
there’s a whale ol a difference between 
liking music and actually buying records 
.. . they’re CDs these days. When I was a 
kid I liked music. I even bought a 12* RCA 
Red Seal 78 record ol Strauss' Tales ol 
the Vienna Woods and his Blue Danube 
Waltz when I was 12. to play on the lam- 


ily wind-up Victrola. 

I didn’t get involved seriously in buying 
records until they threw us off the air when 
WWM started. Unable to ham, I turned 
to music and building hi-fi systems. In 
the 1950s, in addition to helping pioneer 
RTTY, I manufactured a new kind of loud¬ 
speaker which did very well. Alas, my 
RTTY interest sucked me into ham pub¬ 
lishing. 

When the compact disc came along in 
19821 started a magazine to help speed its 
acceptance. It eventually became the coun¬ 
try’s leading music magazine. Since I enjoy 
starting new publications more than running 
mature ones, I sold CD Review last year 
and started a new music magazine. II 
you’re into buying music you’ll enjoy, it 
since we mercifessty review over 200 CDs 
each month. I know you’ll find this hard to 
believe, but we don’t take ourselves seri¬ 
ously. It’s kinda like Mad 

The reader uproar over my editorials 
disappearing from CD Review got us to 
capitalize on this in our Secret Guide To 
Music. Our readership has turned out to be 
a bunch of men (95%) who buy 7.6 CDs a 
month, average age of 41. average 
S57.000 income, 68% like dassical music, 
and so on. il you’d tike to see a copy drop 
me a line. You've been wanting to write 
anyway to tell me how you don’t always 
agree with my 73 editorials, so this is a 
good excuse. My Guide editorials are 
shorter. 

The same basic drive that keeps me 
publishing 73, a genetic defect which forces 
me to try and get others to share things I 
enjoy, is at work in my pushing people to 


enjoy music. So I urge my readers to try 
classical music, ragtime, theater organ, and 
so on. Like a good book, a recording Is 
something you can enjoy for the rest of 
your life. 

To help make it easy for my readers to 
find interesting music, I've a mail order 
service. Far's I know, it’s the only place any 
one can buy CDs and return them if they 
don’t like them for a measily SI restock¬ 
ing charge. Love it or return It. And I've 
been turning out samplers to help people 
discover music they might otherwise have 
missed. We've produced nearly a hundred 
samplers so far and they’re alt totally, 
completely 100% Iree . . . except for an 
insignificant, hardly worth mentioning, 
S3.89 S/H. 

In A Rut? 

I’m not sure why so many people gel in¬ 
to ruts. I had a great time working DX, but 
after 300 countries confirmed I lost interest. 
I’d done that. I had a ball with RTTY for 
several years ... I hen I’d done that. DXpe- 
ditions were fabulous fun. I won't forget one 
minute of any ol ’em. But I've done that, it 
was exciting working seven stales on 10 
GHz, now that’s done. I loved contests and 
won certificates for DXing, Sweepstakes, 
and VHF. Done. OSCAR was a challenge 
and great fun. I had one of the early re¬ 
peaters back in 1969. Then there was Navy 
MARS. II was enormous fun pioneering 
NBFM, SSB and slow-scan. So I keep urg¬ 
ing you to try new things ... to find new ex¬ 
citement in our hobby, as I have. I tried 
aeronautical mobile in my own plane . . . 
fun. I've been hot air ballooning with my HT 


and used it while skiing the slopes. If some¬ 
one comes up with something new to do in 
amateur radio I'll probably hop aboard. 

Then I talk to hams who have been ex¬ 
changing signal reports and handles for 20 
years or so and have done little else. How 
can I open their minds to the fun of trying 
satellite communications? Of working 
RTTY and packet? Of gelling on lop of a 
mountain and working DX on 10 GHz . . . 
way over in a neighboring state a hundred 
miles away? Of looking for a temperature 
inversion band opening and working 
through a repeater five hundred miles 
away? Of working a thousand miles or so 
on 2 meters via aurora skip? Or seeing if 
you can work 100 countries in one week¬ 
end? How about some 75m DXing? Now 
there’s a real challenge! To do much ol this 
you have to go up to the higher bands, 
make a DX contact, and Ihen gel 'em to 
come down to 75. Ill never forget the thrill 
of talking to my home station on 75m while 
visiting Ray VK3ATN and hearing 
W2NSD/1 coming through 5/9+. Wow! 
Have I ever shown you the aerial pictures I 
took of Ray’s amazing antenna farm? He 
did a great job of working the U.S. on 2 
meters via moonbounce. 

Where’s your spirit of adventure? How 
can I get you out of a rul? 

And the same thing goes for music. 
There are a couple hundred different kinds 
of music. Some aren’t all that exciting, but 
there’s a lot ol fabulous music you've never 
heard just waiting for you to reach out. 
Have you ever heard Gottschalk’s Tarantel¬ 
la? How about Nazareth’s music? Delius? 
Gliere? EQ 
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Build a Super-Horn Antenna for 10 GHz Continued from page 14 

waveguide adaptor 
that takes waveguide 
down to an SMA fit¬ 
ting. 

Road Test 
Finally, we were 
off to the test area HHBi 
where we could tune 
into the N6CA bea- |jjjj|| 
con about 40 miles |Jl|f^ 
away. Using a Ken- §p|Sjf 
wood 751 with the IfSIl 
SSB Electronics 
transverter, we could 
barely make out the M ^ 
beacon with an om- ffSMk: 
nidirectional 10 GHz tipM f 
antenna. A small E&aeit? 

ARR horn improved Photo G No, this is not a rocket-assisted station wagon. Stay N6GLF oper- 
sicnals up to an S-4 ates portable 10 GHz SSB using the Super Horn antenna. 
level and a longer 

military 10 GHz horn (of a much more slender 
design than conventional horns) gave us an S-6 
signal with tight directionality. We were now 
ready to give the Super-Horn the big test. We 
had quite a time getting it lined up with the 

transverter so that we didn't stress the delicate _ L __ j 

SMA connector. We knew we had a winner as M _ a _ 

we inched the equipment up to the horn: Recep- A/>. = o.443\^(G 8 ir» f ~y\ 

tion to the distant beacon was coming in loud 8 - 

and clear, even before we were on the wave- l/a««.«mg \ 

guide! I J-1 

When the connection was made, the big horn * - —Si 







Photo H. Side view of the Super Horn antenna . 
The two halves are joined at the top and bottom 
for maximum strength (i.e. each half has two 
bends in it). 

pulled in the beacon at a fantastic S-9 level, bet¬ 
ter than we had anticipated. Side lobes were not 
as clean as the smaller horn, but at 10 GHz, that 
might be an advantage to find distant signals. 

If you are already on 10 GHz, take out your 
standard horn antenna and see what you might 
do to easily extend its sides for increased gain. 

< Figure 3. An existing horn antenna can be increased 
in size for improved gain by extending the sides. 
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73 INTERNATIONAL 


Arnie Johnson N1BAC 
43 Old Homestead Hwy 
N. Swanzey NH 03431 

Notes from FN42 

I missed a very interesting meeting 
several nights ago. Some of the local 
hams decided to see if there were oth¬ 
er hams in the area who might want to 
develop an amateur radio club. I had 
to be very honest with them and say 
that I had heard that organized clubs 
don't seem to make it here in the 
Keene. New Hampshire, area. Many 
have started and many have failed. 

That didn’t seem to deter them. 
Through a mass mailing of 250 letters 
to hams listed in a ham data base for 
this area, 30 replied that they would 
be interested and would show up at 
the informational meeting. One of the 
hams, who is a DJ for one of the local 
FM broadcast stations, was able to get 
a meeting room at a local motel. 

When the evening came there was 
a BIG surprise waiting for the organiz¬ 
ers. Over 50 hams showed up, Includ¬ 
ing the mayor, who is also a ham, I 
have only received tidbits of what hap¬ 
pened at the meeting , but I under¬ 
stand that it was SRO (Standing 
Room Only). 

As I am writing this, some of the 
hams who were at the meeting are 
discussing it on 75 meters. The dis¬ 
cussion Is very positive , even exciting! 
I have been involved in the starting of 
several clubs, ham and non-ham. It Is 
always exciting to see that others 
share your visions. Most of the other 
clubs had a very definite purpose, 
such as DXIng, contesting, repeater 
operation, etc., but this one, from the 
feeling of the group, seems to go in 
many different directions. Many of the 
attendees would like to learn more 
about ATV, traffic handling, packet, 
contesting, DXing, etc . Luckily we 
have many hams In the local area who 
have expertise In many of those ar¬ 
eas, such as Bill Brown WB8ELK, 
ATVer and high altitude balloon experr 
imenter; Dawn K1TQY and Alan 
W1FYR, who are dynamite with traffic 
handling; Joel WA1ZYX, Scott 
WA1YTW ; and Buzz WA1NHR who 
are actively involved in packet; and 
many hams who have been contesting 
and DXing tor years, both HF and 
VHF/UHF. Plus, they don’t want to 
spend most of the meetings dis¬ 
cussing the management aspects of 
making it all happen. 

I would be very remiss if I didn’t 
mention the names and callsigns of 
many of the hams who have had lead¬ 
ing and supporting roles in this begin¬ 
ning effort: Doug and Deborah KD1GJ 
and N1NGC, Randy N1KWF, Gary 
and Karen KD1JR and KB1AGP Bob 
KA1ZMF Paul WKIP Peter KA1ZRI, 
Buzz WA1NHP Joel WA1ZYX, Scott 
and Ann WA 1 YTW and KA1QQH, and 
Bruce WA1YZN. III left someone out 
of this list it is certainly not intentional. 

As I review what t have written, one 
word seems to stand out in the previ¬ 


ous paragraph, and that word is °sup¬ 
portingAn organization is only as 
good as the members supporting the 
leadership. Organizations live and 
breathe with the members, not the 
leaders. The leaders live only with the 
continued support of the members. 
How can you be a leader when there 
is no organization to lead? 

I plan to continue my discussion of 
the starting of new dubs in the future 
because there may be many of you 
who wish that there was a dub in your 
area but there isnl It isn't that hard to 
start one; the hardest part is to keep it 
going! The club only continues if its 
members want it to continue. I just dug 
out my trusty Webster’s dictionary and 
a short definition for *i club " is:'persons 
organized together"; “organized" 
means: ‘'place in orderly arrangement, 
unite”; and * together" means: “in a 
group, at the same time, with one an¬ 
other" That means that the members 
have to get involved and continue to 
be involved. And those of you who are 
presently members of a club, please 
read or re-read my January column 
and the letter in " Roundup" from 
Rainier Bautista DY9CKQ titled “CO, 
CO,CQ . . . OUR RADIO CLUB IS DY¬ 
INGT and don’t let your club get to the 
level that OSCAR-MARBEL got to. 
Get involved and keep involved !— 
Arnie N1BAC. 

Roundup 

People’s Republic of China Chi¬ 
na News from BY1QH, edited by Rick 
Hunter: There are two Tsinghua Uni¬ 
versities in China—one is in Beijing, 
where BY1QH is located; and the oth¬ 
er is in Hsingchu, Taiwan. October 17 
and 18 saw a first-ever Jamboree-On- 
The-Air (JOTA) activity between the 
two universities on both sides of the 
Taiwan Straits. JOTA is annually spon¬ 
sored by the World Scout Bureau and 
anyone may take part. A number of 
students spoke to each other and 
talked about things of interest and cu¬ 
riosity. Many would like to build up a 
"pen-pal bridge” between individuals 
and the student-run associations. 
Wang BV3AV, an EE graduate stu¬ 
dent, devoted a lot of his time getting 
things organized for this unprecedent¬ 
ed 10-hour QSO. 

BY1QH is preparing for the installa¬ 
tion of an SSTV station but we are 
lacking some information on activating 
this mode. We need to learn about the 
scan converter and how the equip¬ 
ment is connected. Can anyone send 
us this information? We have heard 
that some articles were published In 
73 in the past but we have no way of 
researching this. I’ll try to do some re¬ 
search on this.—Arnie 

Amateur radio is still a brand-new 
concept to many young men and 
women here in the People’s Republic. 
As the country becomes more pros¬ 
perous, we believe that there will be 
lots of people getting involved in ham 
radio as soon as the government al¬ 
lows. Under such circumstances, we 


truly hope that our friends In the USA, 
Canada, Australia, Europe, and else¬ 
where come and visit us. We would 
love to have those visitors talk to our 
students in either English or Mandarin 
and spread the knowledge. Tsinghua 
University has a small but nice hotel 
on the campus which is a good place 
to stay. BY1QH will make arrange¬ 
ments for you. just let us know as ear¬ 
ly as possible. 

VE7UBC, the University of British 
Columbia (UBC) Amateur Radio Soci¬ 
ety and BY1QH have successfully 
re-established the weekly schedule 
we held several years ago. Doug and 
Darby, two UBC graduates, talked with 
Rick on November 11th. The Canadi¬ 
ans kindly introduced two other active 
Canadian university ARS groups— 
Concordia University ARS in Montreal 
and Ryerson Polytechnic ARS in 
Toronto. We are looking forward 
to getting in contact with them via 
the packet BBS system. BY1QH is 
very eager to get in touch with other 
university ARS groups. It would be 
great fun to talk with friends of the 
same age. 

We are very happy to have re¬ 
ceived many messages via packet ra¬ 
dio, especially from Jeff AA1LG of the 
Bronx High School of Science Ama¬ 
teur Radio Club. TUARC congratu¬ 
lates them for their activities and 
would definitely like to stay in touch. 

We will be starting an amateur ra¬ 
dio class at TUARC very shortly. The 
“two-boy vs. two-girl" combination will 
add more fun to BY1QH. All of them 
are students at Tsinghua and have a 
good command of English and great 
enthusiasm aboul SSB QSOs. I think 
that it is great that two YLs are inter¬ 
ested In becoming hams because the 
vast majority are males. 

Thanks to all who have been sup¬ 
porting our efforts. We would like to 
hear from all of you. Contact us via 
mail at: Rick Hunter, Room 316, Build¬ 
ing 25, Tsinghua University, Beijing 
100084, Peoples Republic of China, or 
via packet: BY1QH @ JA5TX.JPN.AS, 
or to George VE7CIZ @ 
VE7K!T.#VANC.BC.CAN.NA. 

Switzerland From the Internation¬ 
al Telecommunication Union Press: 
Moldova, Bosnia and Herzegovina 
have joined the International Telecom¬ 
munication Union (ITU). The instru¬ 
ments of accession of the govern¬ 
ments of the Republic of Moldova and 
of the Republic ol Bosnia and Herze¬ 
govina were both deposited with the 
ITU on 20 October 1992, bring ITU 
membership to 174 countries. Moldo¬ 
va (also known as Moldavia), a former 
USSR republic, is bordered in the 
east and south by the Ukraine and 
on the west by Romania; it has an 
area of 33,700 square kilometers and 
a population of 4,335,360 (1989). Its 
capital is Kishinev. It became inde¬ 
pendent in August 1991 and became 
a member of the Community of In¬ 
dependent States (CIS) in December 
1991. Bosnia Herzegovina is south¬ 
east of Croatia and west-northwest of 
Yugoslavia. Its area is 51,129 square 
kilometers and it has a population of 
4.335,000 (1991). Its capital is Sara¬ 
jevo. 


REPUBLIC OF KOREA 

Byong-Joo Cho HL5AP 
Room 401 CO Building 
157-7, Kwangan 2 Dong, Nam-Ku 
Pusan 608-102 
Republic of Korea 
Happy New Year to all. There is a 
new club in Pusanl The Pusan Packet 
Users Club has had two meetings so 
far. The second meeting was at the 
Pusan Yacht Harbor (branch office of 
the KARL) on September 26,1992. 

The club packet repeater station is 
set up on the mountain of “Hwang Ry- 
ong San," and the frequency is 144.74 
FM, 24 hours a day. We are also plan¬ 
ning to build a repeater on 435 MHz 
as a duplex system soon. HL5BMM 
donated a transceiver to the club for 
this purpose. 

My station now consists of an IBM 
PC/XT for data communications with 
an MFJ-1278. These are hooked into 
my new Kenwood TS-850SAT. I also 
operate portable with my Yaesu FT- 
290 at 2.5 watts. I am hoping to meet 
many new hams on 160m CW, be¬ 
cause Korean hams can operate be¬ 
tween 1800-1820 kHz. 

ISRAEL 

Ron Gang 4X1MK 
Kibbutz Urim 
D. Negev 85530 
Israel 

Six Meter Expansion Over a year 
ago a 50-kHz-wide splinter of 6 meters 
was opened in Israel, but for the bene¬ 
fit of Class “A" licensees only. Now 
this li cense class has a 200-kHz-wfde 
band to work in—50.000 to 50.200 
MHz. The Class “B" ticket holders 
have been allowed into the band (and 
presumably the Class "D" Technical 
codeless license—the first exams 
were just passed a week before the 
writing of this) from 50.100 to 50.150 
MHz. In all cases, maximum output 
power may not exceed 25 watts and 
all operations on this band shall be on 
a secondary non-interfering basis. 

Asia 100—Ahziv Island Since the 
19th of September, 4X is also on the 
IOTA (Islands On The Air) map. It was 
the first time that, for several hours, Is¬ 
raeli radio amateurs activated a sta¬ 
tion from Ahziv Island, about one kilo¬ 
meter off the coast of Israel, In the 
Mediterranean Sea. Ahziv Island Is not 
more than a rock about 100 by 60 me¬ 
ters, just barely above the surface of 
the sea, and on stormy days Is com¬ 
pletely covered by waves. Headed by 
Dov Gavish 4Z4DX, aided by volun¬ 
teers Mark 4Z4KX, Eliezer 4X6DL, 
Gershon 4X6PW, Moni 4X6ZK, and 
ZIv 4Z9GAB, the group sailed for the 
offshore island, erected some dipoles 
and got on the air. 

Ahziv Island is one of an island 
group in that area protected as a na¬ 
ture reserve, and as such it was for¬ 
bidden to drill any holes for anchoring 
the antennas. Everything had to be 
self-supporting or tied by strings to 
rock protrusions. A lot of red tape had 
to be cut in order to procure permis¬ 
sion from the various authorities. The 
easiest to obtain, of course, was from 
the Ministry of Communications, al¬ 
ways ready to aid and issue licenses 
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with special calls, like the one used 
here, 4X0AI, standing for “Ahziv Is¬ 
land." All in all, some 1,050 QSOs 
were made, 330 of them in CW. Four 
bands could be activated; namely, 21, 
14, 18, and 7 MHz, while operating 
most of the time simultaneously with 
two transceivers and, for short peri¬ 
ods, even with three. The group man¬ 
aged in this short period of time (only 
390 minutes of activity, the time per¬ 
mitted to remain on this island) to work 
56 countries. There was no permis¬ 
sion to stay overnight, just for those 
few hours. If the authorities check and 
find out that no damage whatsoever 
was done to the island, we can hope 
that repeats of this activity will be per¬ 
mitted in the future to enable all the 
collectors of IOTA QSOs to receive 
the needed QSL cards that wifi be 
sent for each and every contact. 

In summation: The activity was 
highly successful and all the partici¬ 
pants are congratulated on a job well 
done. 

Israel Represented at Fried- 
richshafen The Ham Radio Fair at 
Friedrichshafen, Germany, has been 
rightfully called “Europe’s Dayton,” 
and attracts hams from all over the 
world. Chock-full of manufacturers' ex¬ 
hibits, national radio societies’ booths, 
a huge flea market, and special pre¬ 
sentations, this ham radio haven gets 
larger year after year. 

This past summer the Israel Ama¬ 
teur Radio Club had an official booth 
there with our official representative 
being Naomi Dor 4X6DW. Naomi is 


well-known as one of the net con¬ 
trollers of the European DX Net meet¬ 
ing daily on 14.246 MHz. Her OM, by 
the way, is 4Z4 Kilo Banana. Also on 
hand were Shalom Meltzer 4X4MS, 
well-known for his operations from 
many African countries, Ahron and 
Shoshana Kirschner 4X1 AT and 
4X60L, Ruth and Joseph Obstfeld 
(the IARC chairman) 4X4CM and 
4X6KJ, Yitzhak Markado 4X6ZH, and 
Gad Golan 4X6RT. 

At the booth were films on special 
activities of the IARC, Keren Kayemet 
(National Land Reclamation Authority) 
films on Israel, 6,000 mini chocolate 
bars weighing 250 kilos (a gift from 
Elite, the country’s largest producer of 
sweets) and miniature bottles of Israeli 
wines. Of course, there were speci¬ 
mens of all the different Israeli diplo¬ 
mas, IARC publications, and other 
goodies from the Israel Amateur Radio 
Club. 

OKINAWA 

JAPAN 

David Co whig 7J6CBQ 
US Consulate General Naha 
FBU PSC 556, Box 840 
FPO AP 96372-0840 
Okinawan Hams Celebrate the 
Re-Opening of Shuri Castle The re¬ 
opening of Shuri Castle was the big 
event during the month of November 
1992 in Okinawa. The kings of the 
Ryukyu Kingdom, an independent 
state until the 1879 merger with 
Japan, regularly entertained emis¬ 
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saries from the Emperor of China in 
Shuri Castle. The castle, first built in 
1395 and restored several times 
thereafter, was destroyed during a 
1945 battle in which one-third of the 
civilian population perished. A group 
of Okinawa hams went on the air as 
JR6RL from Shuri Castle on the week¬ 
end of November 14-15 to celebrate 
the reopening of the castle to the pub¬ 
lic. Okinawans are rediscovering their 
strong links to China and their history 
as an important trading nation from 
the 14th through the 17th centuries. A 
novel and upcoming NHK national TV 
series entitled “The Winds of the 
Ryukyus” has aroused intense interest 
in the Ryukyu kingdom, which as a 
trading nation absorbed the cultures of 
China, Indonesia, and Thailand and 
eventually created a distinct Okinawan 
culture. 

Okinawa lies 300 miles off the Chi¬ 
nese coast and halfway between 
Kyushu, Japan’s southernmost large 
island, and Taiwan. Okinawa prefec¬ 
ture, the southernmost of Japan’s 47 
prefectures, has a population of over 
one million. Okinawa was for many 
centuries a borderland between China 
and Japan so Chinese influence on 
Okinawan history, culture and religion 
is very strong. 

On the HF bands Chinese stations 
are often stronger than Tokyo stations. 
There are only about 70 stations, all 
club stations of one kind or another, in 
mainland China, but with many opera¬ 
tors per station Chinese stations are 
often heard on the ham bands. Taiwan 


now has 1,700 licensed hams and 
1,200 ham stations, so much activity 
from Taiwan and mainland China is to 
be heard here on the HF bands. An 
Okinawan station can easily join in a 
round table with Chinese mainland 
and Taiwanese stations. 

I often hear Japanese hams prac¬ 
tice their Chinese with Chinese hams. 
The NHK Educational TV network has 
a weekly “learn Chinese” program—as 
it does for a variety of other languages, 
including English, Russian, Italian, and 
Spanish. So these hams can work on 
their Chinese systematically in a for¬ 
mal course right at home and then get 
on the air for language practice. 

So far I have been able to exercise 
my Chinese in talking with stations in 
Tianjin, Nanjing, Shanghai, Fuzhou, 
and Hangzhou. I was worried about 
understanding Chinese ham slang, but 
they will oftentimes use English for 
special ham words. In Taiwan, hams 
are not only called hams but are also 
known as the sausage tribe (xi- 
angchangzu). China now has about 70 
club stations in schools, local govern¬ 
ment sports associations, and some 
factories. Most of the Chinese hams I 
have talked with have been YLs. They 
tell me that YLs are fully half the Chi¬ 
nese ham population. Wang Min, an 
engineering student at Zhigong Uni¬ 
versity in Tianjin, a port city near Bei¬ 
jing, told me that of the 30 members of 
the Zhigong University ham radio club, 
20 are YLs. China should be an excel¬ 
lent recruiting ground for the Young 
Ladies Radio League! TO 
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Above & beyond 

VHF And Above Operation 



Photo A OZ1UM with his microwave setup in Denmark for 10, 24. and 47 GHz 
operation. 


G L Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Ave. 

San Diego CA 92119 

Mixers and Other Small 
Case Devices 

This month I will cover mixers: 
prepackaged, home-brewed, and a 
few others. Applications for mixers are 
numerous. I will show how a surplus 
mixer can be used at 10 GHz in my 
home-brewed station. Most of the mix¬ 
ers to be covered will be the small 
commercially available hermetically- 
sealed types associated with Mini-Cir¬ 
cuits Labs. Be aware that these are 
not the only types available as they do 
not need to be hermetically-sealed to 
work at high frequencies. 

There Is some confusion associat¬ 
ed with this type of device in that not 
all devices in similar packages are 
mixers. They can be power splitters, 
mixers, phase splitters, attenuators 
and even amplifiers. These devices 
have become quite common in the 
surplus market, making their use very 
popular in most amateur design pro¬ 
jects. Take a look in any ARRL Hand¬ 
book for the last 10 years and you will 
find articles peppered with SRA-ls or 
similar type mixers. The beauty of 
these devices is that if you have to go 
out and purchase them, they are avail¬ 
able right off the shelf and the cost is 
not prohibitive: under the $20 mark. 

First, let's cover mixers of the SRA- 
1 type, This type Is made for operation 
up to 500 MHz and is one of the most 
popular mixers produced to date. It has 
been used and observed In so many 
different types of projects over the last 
10 years that l think it is a household 
word synonymous with mixer. 

The SRA-1 and its cousins are pro¬ 
duced by Mini-Circuits Labs and are 
constructed using the double-bal¬ 
anced configuration shown in Figure 
1 . Case styles may vary, as well as 
the frequency and level (dBm) han¬ 


dling capabilities of similar type de¬ 
vices available from them. Be warned: 
Mixers are not the only devices that 
can occupy similar case styles. I have 
observed people purchasing surplus 
PC boards with devices looking like 
mixers on them, only to find out later 
that they were not mixers at all. A 
quick scan of a catalog will identify the 
device you have. I find that attenua¬ 
tors, phase splitters and mixers com¬ 
prise the most common devices found 
in surplus. I have not yet observed 
amplifiers in these case stytes. Mini- 
Circuits Labs does provide several se¬ 
ries of amplifiers fully packaged and 
some of them look very similar in case 
style to our mixer cases, but I have 
never seen one in surplus. 

If you can remember all the part 
numbers in the catalogs you have no 
problem identifying surplus parts. 
However, we are not computers and 
we don’t carry data books with us so 
just try to recall some of the more 
memorable devices when out 
scrounging. What I try to do is gener¬ 
alize my memory bank to common 
types and use the catalogs for others. 
There are just too many part numbers 
and variations to try and remember. 
Don't memorize the more specialized 
components, just form some mental 
note on the most popular devices to 
look for in surplus. That limits most 
mixers to the GRA, SRA, SBL, TAK, 
TSM, TFM and SAM type mixers. The 
following prefix on these mixers is not 
Important at this time if the highest fre¬ 
quency of use is 500 MHz. Most mix¬ 
ers will work to these limits. Sure, 
some go much lower but the odds are 
that the device you will find is good to 
500 MHz. The SRA-2000 and the 
SBL-11 are good examples of mixers 
that go up to 2 GHz and seem to pop¬ 
ulate surplus boards. 

Re-Pack Mixers 

Re-packs, as I call them, are noth¬ 
ing more than commercial mixers in a 


small pin configuration housing placed 
in a container that connects the pins to 
coaxial connectors. Most of the re¬ 
pack mixers use some of the previous¬ 
ly described mixer products as their 
main component. Some of these mix¬ 
ers with coaxial connectors are denot¬ 
ed with the prefix of ZLW, ZAD, ZEM, 
and ZFM identifiers. They are con¬ 
structed with easy-to-use coaxial con¬ 
nectors for bench tests and lots of oth¬ 
er applications requiring sturdy pack¬ 
ages and quick connect/disconnect 
coaxial connectors. They can be fur¬ 
nished with almost any type of coaxial 
connector. These mixers are usually 
much harder to locate in surplus than 
the pin-packaged ones previously de¬ 
scribed, and when they are available 
they have a higher price. 

As I stated before, power splitters 
or power dividers are packaged in 
similar case styles and can be con¬ 
fused quite easily. The differences in 
some of them lie in the labeling of the 
component parts, such as PSC, or 
PSCQ or PSCJ. If the part you find 
has a “P” in the part identifier, you can 
be assured it Is some form of phase 
splitter or combiner. There are varia¬ 
tions such as the PDC identifier, which 
is a directional coupler. Again, pack¬ 
aged directional couplers use ZFDC, 
still retaining the M DC” notation direc¬ 
tional coupler. It's just like the “PSC* 
or “SC" part denoting the splitter cou¬ 
pler above. With most Mini-Circuits 
components you can make a basic de¬ 
termination on the function by word 
similarity of their code Identifier. 

This can be depressing. Possibly I 
am giving up part of my gray matter 
for ransom by this description, but 
that's how I try to group the miniature 
parts in my mind. The trick is to re¬ 
member in generalities how the 
scheme works and make some rules 
for your use. It's necessary when look¬ 
ing at surplus PC boards as you never 
seem to have the proper catalog along 
when you find something interesting. 

There are exceptions to any rule 
but in this case they seem to be un¬ 
usual components and there aren’t 
enough of them to worry about. For 
detailed information, contact Mini-Cir¬ 
cuits Labs, P. O. Box 350166. Brook¬ 
lyn NY 11235-0003; (718) 934-4500. 

Be aware that there are also filters, 


RF solid-state switches, and even RF 
transformers available. If new de¬ 
mands are present and the market 
wants them I suspect almost anything 
that can be produced will be put into a 
similar package for ease of use. 
Please note that this is not the only 
company that manufactures this de¬ 
vice but it is the most popular from 
both an advertising and a surplus 
availability basis. See Figure 2 for 
some of the more popular case styles. 
These units all look alike and even 
have the same pin counting method, 
so just consult a catalog for your de¬ 
vice on pinout connections. In most 
cases a blue insulating bead lets you 
know which pin is pin #1. 

Open-Frame Mixers 

The market Is also saturated with 
open-frame mixers constructed on 
small PC boards in the open. They are 
used in cable TV converters and even 
in amateur radio transceivers. These 
are configured the same but are con¬ 
structed using discreet components In¬ 
stead of the prepackaged types. I am 
not sure that this is cost effective, but 
in any case the circuitry is quite the 
same. The basic diode mixer is con¬ 
nected in a quad double-balanced 
mixer configuration. This ring of four 
diodes has input and output toroid 
transformers connected in such a way 
as to form three ports. 

The primaries of these two trans¬ 
formers are the actual input and out¬ 
put for the mixer, while the center tap 
of one secondary serves as the third 
port, the IF port. The other secondary 
center tap is grounded in normal oper¬ 
ation. The input is the "L" or local os¬ 
cillator and the output is the “RF port. 
Keep in mind that the RF and IF ports 
are bidirectional. They can be used for 
receiving and transmitting. 

See Table 1 for port identification. 
As shown in Table 1, RF and IF termi¬ 
nals are bidirectional—that is, receive 
or transmit. Only the LO (local oscilla¬ 
tor) terminal is singular in that the LO 
is maintained for either receive or 
transmit states. The specific type of 
mixer you use does not make much 
difference as long as it will work at the 
frequency of interest. Most mixers are 
good to 500 MHz and some to just 
over 2,000 MHz, then stripline or spe- 



Ftgure 1. Basic double-balanced mixer (DBM) wound on two toroid cores, usually 
ferrite. 



Figure 2 Typical case styles. Style “B r ~ the larger unit, is popular with the SBL and 
SRA mixer types. Style “C" is typical for TFM types. 
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cial construction type mixers lake drive a 10 watt TWT (traveling wave a bare-bones 3 dB hybrid type. It was rigs we used were placed in boxes in 

over. tube) to full output power. A TWT re- enclosed in a box fashioned out of the bed of the truck and they had to be 

quires about +2 dBm drive power and 1/2'-wide brass strips. Again, SMA modified for mobile operation. We had 

10 GHz Mixers/Apptications has a b 0 ut 40 dB gain. For reference: 0 coaxial connectors were soldered to been using toggle switches to transfer 

The easiest mixer for microwave dBm = 1 mW, +20 dBm = 100 Mw, the appropriate ports on the PC board relay-controlled circuit functions from 

use is the 3 dB hybrid mixer. See Fig- +30 dBm = 1W and +40 dBm = 10 for the RF, LO, and IF connections. receive to transmit, 

ure 3. This is the mixer that is used on watts. See Figure 4 for a description of this The circuit was modified by con- 

my 10 GHz system. It can be easily To construct a converter for any fre- type of mixer construction. This sur- structing an RF actuated relay circuit 

reproduced in larger scale lor other quency, all you need is a mixer and lo- plus mixer was intended for use at 12 that would do the required switching in 

lower microwave frequencies and is cal oscillator source, and an l-f amplifi- GHz with an IF of 1.4 GHz. We had to the 10 GHz converter when we 

very forgiving of construction errors. er. The frills for transceiver and filter- modify the IF port to make it usable at pushed the PTT on our 2 meter HTs In 

The local oscillator injection is on ing can be added later as the convert- 145 MHz. This was accomplished by the cab of the truck. In this configura- 

10.223 MHz and uses an IF frequency er progresses. All stages in the mythi- cutting dead the 1.4 GHz RFC tion, the 2 meter HTs act as a rec/xmit 

of 145 MHz (a 2 meter SSB HT) for re- cal converter can be individual circuit (stripline) and replacing it with small IF of our 10 GHz system. When we 

ceive and transmit. blocks made up of surplus or salvaged wire-wound RF chokes resonant at operated the PTT on trie 2 meter HT, 

On the mixer RF port, coaxial re- components (gain blocks/mixer 145 MHz. RF was detected in the truck bed de¬ 

lays are used to switch preamp direc- blocks) and hooking them together in Recently, during the ARRL 1992 10 tect circuit and it in turn operated a 
tion to change Irom receive to trans- a coaxial connection. It’s really quite GHz contest, I took this same mixer, myriad of coaxial relays in the rear of 

mit. In this way only one low-noise easy. If you don’t believe this, look in- using it in my 10 GHz system. Opera- the truck. This re-configured our 

amplifier is needed for normal receive side any high quality spectrum analyz- tion on the last weekend was mobile equipment from receive and went to 

and then It serves as a gain block in er or microwave test set as this is ba- 10 GHz SSB with my partner N6IZW. transmit, activating the TWT amplifier 

the transmit direction to boost the out- sically the approach they take. Both of us operated 10 GHz mobile In last. Quite a hunk of junk going on, but 

put from the mixer to a higher level. In The same is true in my 10 GHz sta- motion along the coast road from San it performed flawlessly for the entire 
my application, I use the amplifier to tion. The mixer used was surplus and Diego towards Los Angeles. We used day’s operation on both Kerry's and 

the waveguide slot my system. 

omni antennas de- With the switching in good opera- 
scribed in this column tion and planing operation using omni- 

some time ago. This directional antennas several things 

omnidirectional anten- had to be proved. As far as I know, 

na made mobile oper- mobile operation in motion has not 

ation possible. The been done before, at least with omni- 

omni performed well, directional antennas. In actual use the 

giving about 10 dB antennas worked out quite well, as 

nominal gain. shown by the 27-some contacts we 

How was opera- made. Of course, we took advantage 

tion? Well, we both of the terrain along the coast highway, 

Figure 3. 10 GHz surplus hybrid (3 dBm) mixer, not to scale. The actual size is 3/4 * square. All ele- logged about 27 SSB making most paths over the water. 

ments are constructed with 1 /4-wavelength sthpline. The IF port has a l/4-wavelength stub acting contacts Irom Kerry However, many contacts were made 

as a short to 10 GHz and passing low frequency 2 meter IF. NSIZW’s truck. The over land paths and communication 
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Includes Operator’s and Installation Manuals 

cmpswrrcH 

4773 Sonoma Hwy. Suite 132 
Santa Rosa, CA 95409-4269 

Write or call (707) 539-0512 for free information 
Quantiti^rice^availahle^Bealerinquireswelcome 

CIRCLE 265 ON READER SERVICE CARD 


SRC-10 

REPEATER/LINK 

CONTROLLER 




DTMF muting 
InleSgenl ID'er 
Auxiliary outputs 
Easy to interface 
Alarm monitor input 
Telemetry response tones 
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Figure 4. 12 GHz commercial mixer with 1500 MHz IF to modify the IF port for 
150 MHz/2 meter IF Cut out 1.56 GHz RFCs and replace with 2 meter RFC. RFC 
(choke) must be a miniature device the size of a 1 /4-watt resistor as the PC 
board is 3/4" wide by 2" long. 


was just great. When the Doppler shift 
became too great due to our motion 
and signals were strong, we shifted to 
FM narrowband operation with our 
HTs {a flick of the mode switch). FM 
worked quite well. As a matter of fact, 
in a few cases communications on 10 
GHz was so good it was a vast im¬ 
provement over simplex 2 meter com¬ 
munications. 

We made no attempt to aim anten¬ 
nas, other than trying to locate a park¬ 
ing space or drive until signals peaked 
up to higher levels. On one stop temp¬ 
tation was rampant as the best signal 
strength was obtained when parking in 
front of a bakery. Normally, traveling 
from San Diego to. Los Angeles is 


done on freeways and little is noticed 
of the small coastal communities. But, 
since time was not important, we took 
the coast road and it proved to be an 
additional pleasure for a Sunday out¬ 
ing. 

So much for our operation. The 
point i wanted to make is that our rigs 
worked well and they were construct¬ 
ed out of surplus components. You 
don’t have to pay dearly for an expen¬ 
sive commercial unit, just watch the 
surplus sales and swap meets. What 
you want may be disguised as part of 
a much larger PC board. In our case, 
we had to cut the mixer out of a much 
larger PC board and attach connec¬ 
tors to it. It worked well. Keep your 


eyes open and you too can possibly 
find some rare goodies in surplus. 

International Microwave Operation, 
Denmark 

i received another bit of information 
from Steen Gruby OZ9GI in Denmark. 
Steen sent the logs of operation from 
their group’s (the North Zealand and 
Procom’s Amateur Radio Club) activi¬ 
ty. They operated on not only 10 GHz 
but 24 GHz and 47 GHz as well. Quite 
an accomplishment. In 1990 the best 
they did on 24 GHz was 227 km, set 
by OZ1UM and DB6NT, just 52 km off 
the world record for 24 GHz distance. 
This year they planned to work 47 
GHz and from their notes never be¬ 
lieved that they would equal or better 
their previous distances set on 10 
GHz or even 24 GHz. However, 
DB6NT, DF9LN and DF2CA succeed¬ 
ed in carrying out a two-way SSB/CW 
QSO with OZ1UM. That equates to a 
contact on 47 GHz of 90 km, and a 
European record. 

The equipment at DB6NT was a 
transceiver with 5 mW output and a 
noise figure of 15 dB. They used a 30 


cm parabolic dish with a Cassegrain 
feed system. OZIUM’s transceiver 
had 100 microwatts and a similar 
noise figure, 15 dB. See Photo A. The 
antenna was a 25 cm Procom dish 
with an open waveguide feeding sys¬ 
tem, referred to as a “shepherd’s 
crook." They all appear quite active 
and look like they are mounting a very 
serious effort towards breaking the 
world distance record of 104 km on 47 
GHz. I have to add that they must 
have had a good source for compo¬ 
nents especially for 24 GHz and 47 
GHz materials. Members of our mi¬ 
crowave group here in San Diego are 
looking for materials for these frequen¬ 
cies as they are quite hard to obtain. 
You have to watch out for lots of those 
components that start with the “M” 
word (“microwave”) that makes com¬ 
ponents expensive at swap meets and 
other gatherings. 

Well, watch out for that “M" word, i 
hope you enjoy it as much as I do. As 
always, I will be glad to answer any 
questions concerning this or other re¬ 
lated topics. Please enclose an SASE 
fora prompt reply. Q 


TABLE 1. PORT IDENTIFICATION FOR DBMS. 
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Terry Gerdes AE35K 
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Random output 


Writing for 73 

At least three or four times a week, 
somebody asks me about writing for 73. 
Since we are always on the lookout for 
good articles, for 73 and for our sister 
publication Radio Fun, I thought I’d use 
this space this month to give you all 
some pointers on getting published. I 
hope many of you will give it a try. 

What to Write 

This is the easy part. Any book on 
free-lance writing will tell you that the 
best way to know what kind of articles a 
particular publication is looking for is to 
read that publication. Not just one or two 
issues, either. You want to get Intimately 
familiar with a magazine’s style and con¬ 
tent, so that means looking at recent 
back issues (the last year or two) and ev¬ 
ery new issue as it comes out (writers 
who we use on a regular basis get free 
subscriptions—newcomers have to earn 
one). Reading current issues will keep 
you from writing about something we’ve 
already covered recently. 

It you read 73 on a regular basis, you 
know that we mostly publish construction 
articles, other “how-to* type articles and 
product reviews. Product reviews are al¬ 
most always assigned to writers who 
we’ve worked with for a while. Every 
once in awhile a product review will come 
in for some item that we hadn’t thought 
of. If the product fs relevant and the writ¬ 
ing is good, we’ll buy it. This is probably 
the toughest way to get published in 73, 
but it does happen on a regular basis. If 
you want to try a product review, stay 
away from the major manufacturers—or 
at least their main products. The latest 2 
meter HTs and HF rigs are always re¬ 
viewed by writers we know (in case 
you're wondering, yes . .. we do have to 
return the items to the manufacturers). 
Also, stick to products that have been in¬ 
troduced or upgraded within the last year. 
Things like antennas (especially beams 
or other “heavy iron"), testbench gear, 
electronic kits and gadgets from some of 
the smaller manufacturers are good prod¬ 
ucts to think about. If you've recently 
bought something that you particularly 
like, study a few of our recent reviews, 
then go to it. You can make it as technical 
as your testbench and knowledge allows, 
or you can do a more informal “user re¬ 
view" (we publish both kinds, but tend to 
lean toward the more informal). One 
word of caution: Do not call a manufac¬ 
turer and try to get a piece of free gear 
from them by telling them you're “writing 
for 73." All the manufacturers know (or at 
least they should) that equipment loaned 
for review is shipped to our editorial of¬ 
fices before going to the author, and all of 
our regular reviewers know that they 
should never call a manufacturer on their 
own. 

The easiest way to get published in 73 
is with a good "how-to" article. It could be 
anything—a construction article, a clever 
solution to a tough antenna installation, 
an anicle about how your club ran a suc¬ 
cessful membership drive or licensing 
class. It your article has to do with ama¬ 
teur radio and it shows others how to do 
something, you’ve already won half the 
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battle. The other half is the writing part. 
How to Write 

While I don’t pretend to be the last 
word on good writing, 1 have read a lot of 
books on the subject by those who are. 
Writing well is not difficult. A few simple 
rules, if followed, will help anyone with an 
average education to write acceptable 
prose. 

Rule Number One: Read! If you are 
not a reader, chances are you are also 
not much of a writer. 

Rule Number Two: Do not try to write 
about something you are unfamiliar with. 
An editor can smell 8S from across the 
room, and so can a reader. Write about 
what you know. 

Rule Number Three: Do not use a big 
word when a small word explains your 
point just as well. 

Rule Number Four Do not use two 
words when one word will do. 

Rule Number Five: Do not repeat 
yourself. Make your point, then move on. 

Rule Number Six: Your article (story, 
novel, screenplay) should be exactly as 
long as it needs to be—not one word 
longer, not one word shorter. 

Rule Number Seven: Get your facts 
straight. Not dose enough. Not ‘it sounds 
right.” Anything that you present as a fact 
must be 100%, no exceptions, accurate. 

In magazine writing, you need to grab 
the reader in the first sentence or two. If 
you don’l, he’ll move on to the next page. 
Don’t spend the first three paragraphs 
with a cute story about how you came up 
with your whiz-bang antenna. Explain the 
problem, propose the solution then get 
on with it. Also, don’t get overly con¬ 
cerned with style and vocabulary (see 
Rule Three). Write as if you were writing 
a letter to a close friend. 

One final thing ... and this is the ab¬ 
solute most important thing for any new 
writer to get into his or her head right 
from the start. Are you ready? Here it is: 
All good writing is REwriting. Nobody— 
not your high school writing teacher, not 
Ernest Hemingway, not Walt Whitman, 
not Rachel Carson, not John Irving, not 
Alice Walker, not Stephen King—nobody 
writes so well that they don't need to 
rewrite. The first words on paper are just 
that—words on paper. The craft of writing 
is taking those words and making them 
say exactly what you want them to say, in 
the best way you can say it. If you 
haven’t gone through at least two or 
three rewrites, you’re not writing, you're 
just typing. 

Be Nice to Editors 

Despite what some professional writ¬ 
ers might say. editors do have hearts and 
anything you do to make their job easier 
will make them all warm and fuzzy inside. 
The first thing is to reread the above 
paragraph about rewriting. A good editor 
(or even a bad one, for that matter) can 
tell a first draft before opening the enve¬ 
lope. You can’t fool us, so don’t try. 

Other things you can do to make an 
editor think of you kindly all fall into the 
‘common sense” and "common courtesy 
arenas. Get yourself a good book on 

Continued on page 72 
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Jim Gray W1XU 
210 East Chateau Circle 
Payson AZ 85541 

As this is being written (mid-Novem¬ 
ber) the solar flux that had been declining 
steadily for several months has turned 
around and increased to the 150s during 
the past three weeks or so, and the high¬ 
er HF bands have been very good for 
DX. This happy situation, however, is 
likely to have returned to normal by the 
time you read this, and turned downward 
again. February is not expected to be a 
particularly good month for communica¬ 
tions on the HF bands. 

Look for a disturbance in the magnetic 
field on or about February 1st, with possi¬ 
bly very poor band conditions, perhaps 
even a DX “blackout." There is likely to 
be an even worse situation sur¬ 
rounding the 10th of February 
(give or take a day or so) which is 
likely to last for four or five days. 

HF bands are likely to be very up¬ 
set again, and you might even 
find some very disturbed geo¬ 
physical conditions, like heavy 
winter storms, and other effects 
on earth. Finally, a day or two sur¬ 
rounding the 21st is likely to ex¬ 
hibit very poor HF band condi¬ 
tions once again. Between these 
times (see chart) you will find 
Good-to-Fair band conditions— 
typical of February. On ‘Good" 
days there ought to be openings 
into Europe in the morning, to 
Africa at midday, and to the Pacif¬ 
ic in the afternoon or early 
evening, on the bands between 
20 and 10 meters. Although the 
higher bands like 10, 12, 15, and 
17 meters may close by sunset, 

20 meters should stay open until 
early evening hours. Short-skip 
will be available on most bands 
above 30 meters during daylight 
hours. On 30,40, and 80/160 me¬ 
ters, you can expect late-after- 
noon-to-ear!y-evenlng openings 
into Europe, with the lower bands 
becoming better and better as 
darkness overtakes all of the 
U.SA In the early mornings, ex¬ 
pect openings into the Pacific on 
“Good” days. As always, 160 me¬ 
ters—and to some extent 80 me¬ 
ters—are best at night and poor¬ 
est during the day because of 
high absorption of these lower 
frequencies. 

The daily forecast can be fol¬ 
lowed for times of “Good," “Poor," 
or "Fair” band conditions. On 
“Fair" days there will be some 
propagation east and west, but 
more likely on north-south paths. 

On "Poor" days the HF bands 


Jim Gray W1XU 

may exhibit polar path echo and garbling, 
with little or no propagation to Europe or 
the Pacific. There could be some trans- 
equatorial communication. There can be 
abrupt signal drop-out and much fast 
QS8 or fading—even on decent signals. 
Use the band-time-direction chart to pick 
the best hours for DX on the various 
bands, modified by what you see on the 
daily forecast. WWV is your best friend 
for current information of Solar Flux and 
Magnetic Field indexes. Remember, the 
higher the Solar Flux and the lower the 
Boulder K and A indexes , the better con¬ 
ditions will be for worldwide propagation. 

Let me know how these forecasts 
work out for you, and if more explanation 
of their use is needed. See you next 
month. Jim Gray W1 XU. VQ 
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“Try 80 meters. 

The bands shown represent the highest 
usable a these times on ‘Good Days.” 

Note that the lower frequency bands open 
first and close last. 
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SUN MON TUE WED THU FRI SAT 


1 V-P 

2 P-F 

3 F-G 

4 G 

5 G 

6 G-F 

7 F-P 

8 P 

9 VP 

10 VP 

11 P 

12 P 

13 P-F 

14 F-G 

15 G-F 

16 G-F 

17 G-F 

18 F-G 

19 G-F 

20 F-P 

21 P 

22 P 

23 P-F 

24 P-F 

25 F 

26 F 

27 F-G 

28 G 

*VP=Very Poor 
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Another Bummer 

A letter from KH6COV mentioned 
the military being a supporter of ama¬ 
teur radio as a way to preserve fre¬ 
quencies for their use in time of war. 
Yep, that was one of the unstated ben¬ 
efits of amateur radio back when 1 was 
a whipper-snapper . . . back when I 
still had more hair on my head than on 
my chest. Well, both war and technol¬ 
ogy have changed so, far's 1 can see, 
this is just another relic of the past. 

Sure, when WWII came along and 
we got whomped at Pearl Harbor, we 
had to start almost from scratch and 
build an army and navy, complete with 
communications. Lordy, when I report¬ 
ed aboard my submarine in 1943 one 
of the two radios we depended on 
was still a 1920s-vintage TRF set. 
That's right, from before the super¬ 
heterodyne! And when I worked for a 
few months for G.E. in Schenectady 
(before joining the Navy) making 
portable transmitters for the Army, the 
design had been finalized In 1935. I 
couldn't believe how out-of-date the 
stuff was we were building. Apparently 
no one had made any plans for pursu¬ 
ing a war, so they had to go with what¬ 
ever they’d been making several years 
earlier. 

Roosevelt quivered with rage when 
the Japanese bombed Pearl Harbor. 
His rage should have been with his In¬ 
telligence people and our military for 
being asleep, not the Japanese, who 
did exactly the right thing. They 
knocked us for a loop and quickly 
spread out all through key areas of 
Asia. The Japanese high command 
wanted to stop us up front, grab a 
bunch of badly wanted territory, and 
then sign a peace treaty which would 
let them hold everything they'd con¬ 
quered. They misjudged our dudgeon. 
We then went ahead and gradually 
out-invented them in radar, out-pro¬ 
duced them in weapons, and ground 
them down. The atomic bomb was just 
the capping high-tech blow. 

In those days we needed the ham 
bands for military communications. Of 
course we had a couple years in 
which to invent and build our electron¬ 
ics and communications systems. War 
is completely different now. The Per¬ 
sian Gulf war lasted a few days, not 
four years. Communications systems 
for war use these days have to be in¬ 
tegrated into weapons systems. They 
have to have been in operation for a 
long time so the bugs will have been 
worked out. Whatever radio frequen- 
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cies the military need today for any 
wars we can imagine are already in 
full use. 

The military are in no more need of 
a bunch of ham bands than they are of 
a bunch of fat old men to draft as op¬ 
erators. In the 1940s our average age 
was in the low 30s, with 80% of all 
new hams being teenagers. This is 
why 80% of all licensed hams were 
drafted into the military during WW11. 
And we did indeed make a big differ¬ 
ence. 1 joined the Navy in 1942 and 
breezed through their electronics 
school in nine months, emerging as a 
radio, radar and sonar expert. I had 
the option of working in a research lab 
in Washington or going to sea. I chose 
submarines and as a result had a 
bunch of exciting adventures. 

Today's communications equipment 
is completely packaged. The frequen¬ 
cies are built in, complete with the se¬ 
curity systems. We don't need opera¬ 
tors to copy CW anymore. We don’t 
even need technicians to repair bro¬ 
ken equipment in the field. If it breaks, 
a module is substituted or else the 
whole unit is replaced. How many 
hams do you know who service their 
solid-state synthesized rigs when they 
go blooey? We send ’em back for fac¬ 
tory service. 

The military have no use these 
days for hams for anything. They don't 
even need our bands anymore. 

There’s a great controversy over 
what role our military should be 
geared to play in the future. Are 
we going to let our media suck us 
Into one adventure after another on 
the basis of our heart strings being 
pulled? Is this what we want to spend 


a good part of our tax money doing? 

We’re in Somalia now. The pres¬ 
sure is on to get into the Serbian 
mess. Hussein and the Kurds are at it 
again. Then we’ll be worrying about 
the extermination of zillions in south¬ 
ern Sudan. And further killing in 
Ethiopia. We’re already faced with a 
growing interest by Muslim fundamen¬ 
talists in killing us infidels in around 50 
countries. I loved it when the Somalis 
we were trying to save from starvation 
stoned us for being Christians. Our 
media can have a ball getting us in¬ 
volved in endless messes. Maybe we 
should go into India and pacify the 
Muslims and Hindus, who’ve been 
killing each other for generations. How 
about the terrible mess in Burma, 
which I’ve visited and seen first hand? 
And the genocide in Timor? Sri Lan¬ 
ka? Chad? What about the native Fi¬ 
jians who want to kill the Indians? The 
Azerbaijanis want to kill the Armenians 
and vice versa. How soon can we get 
Tom Brokaw into the breach? 

Now that we’ve beat communism, 
all that’s left is to whip the rest of the 
world into submission. But the one 
thing we’re not going to need is any of 
our ham bands. 

What’s Cooking? 

If you want to live to be 70 and take 
advantage of the free skiing us septu¬ 
agenarians enjoy, not to mention get¬ 
ting those full Social Security pay¬ 
ments, even if you’re still working, 
you’re going to want to have stopped 
smoking earty on, taken it easy on the 
beer, and kept your weight down. The 
next time you're wandering around at 
the Dayton Hamvention, just take a 


look at how many tons of hamfat you 
see waddling around. Tsk. 

There are plenty of great things you 
can cook which will help keep your 
weight down, things which you can 
whip up in minutes. For instance, 
there’s Uncle Wayne’s Onion Slumgul- 
lion, which 1 guarantee you'll love. And 
it only takes maybe 10 minutes from 
start to finish. 

You dice up a 3* onion, slice a 
quarter cabbage into quarter-inch 
strips, quarter a 1" chunk of Polish 
Kielbasa and then cut the quarters into 
1/8“ slices. You’re almost done. You 
put all this into a large frying pan with 
some bacon fat to keep it from stick¬ 
ing, turning it to prevent burning. 

While that's cooking, bring two 
cups of water to a boil in a small 
saucepan. Add a crunched up pack¬ 
age of ramen noodles and cook for 
three minutes. Strain the noodles to 
get rid of the water and add the little 
package of flavoring. By now your 
onion and cabbage mix should be 
done. Turn off the fire, mix in the noo¬ 
dles and serve. 

I add salt while I’m cooking, plus 
plenty of black pepper. You can try it 
bland, but then give it a try with a 
heavy pepper hand. Vegetarians can 
leave out the pieces of sausage. The 
above makes enough to feed two fora 
fast dinner. I often make up a double 
portion and put the leftovers into the 
fridge to be warmed up in the mi¬ 
crowave oven. Tastes like fresh-made. 

If you haven't been provident 
enough to make some homemade 
applesauce to go with the Onion 
Slumgullion, you can make some in 
about five minutes. Allow one medium 
apple per person and slice into a mi¬ 
crowave dish, skin and all. You want to 
start with a tart apple, like a Baldwin, 
Cortland, Macintosh, Northern Spy, 
Transparent, or Duchess, and not one 
of those crummy bland Delicious. 
Quarter the apple, cut out the core (a 
grapefruit knife does this well), cut the 
quarters into four chunks so they’ll 
cook fast. Add a handful of raisins, a 
couple tablespoons of Brownulated 
sugar and a half Inch of water. Cook 
about three minutes in the microwave 
and you’ll have a great companion for 
the Onion Slumgullion. 

It’s been awhile since I’ve given the 
recipe for Uncle Wayne’s Hurry Curry, 
so keep after me and I’ll write it up 
again. It’s fast, fabulous, and diet food. 
Of course, if all you've ever learned to 
eat is hamburgers, then I can tell you 
how to make the best hamburger 
you've ever tasted, and fast too. 1 en¬ 
joy cooking, but 1 like things I can fix in 
a few minutes. Ask me about Uncle 
Green's Beans. 

One more thing—how about a low 
calorie dessert? My favorite is sugar- 
free Jello with a bunch of fruit in it. The 
only calories are in the fruit. 1 prefer to 
use two large packages of orange Jel¬ 
lo (130 calories) and mix in a can of 
water-packed sour cherries (save the 
juice, it's delicious to drink), a can of 
crushed pineapple, and a can of free¬ 
stone peaches (cut into chunks). This 
make about four quarts of fruit Jello, 
which lasts me a couple weeks, a nice 
low-calorie dessert, even when served 
with a teaspoon of light cream on it. 

Hmm, this is making me hungry. BB 
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Letters 


Michael A. Moore N7RY, Estaca- 

da OR Wayne, I see you are search¬ 
ing for comments on the “Dream Sta¬ 
tion 71 (November 1992 issue) and I 
can’t resist making a comment or two. 
For my money, the ICOM 765 
transceiver would make a real start 
on your station. It runs AM/SSB/ 
CW/FSK with over 100 watts out and 
stays cool doing It. it has quite a lew 
switches and buttons, though fewer 
than some other current HF offerings, 
and most of them you can happily ig¬ 
nore. I am not sure if you run much 
RTTY these days, but if you were go¬ 
ing to, the “real” FSK done with a digi¬ 
tal synthesizer is light-years ahead of 
feeding audio to the SSB input. 

Now CLOVER is coming out, and 
we will be back to audio tones into 
the SSB again, but the 765 is about 
as clean on SSB as you can find, so it 
would handle it. It has a nice speech 
compressor that is clean for SSB as 
well. Let’s not leave out CW—it runs 
full break-in and has a built-in iambic 
keyer. You just plug your Bencher or 
whatever in and you’re set. 

I have run RTTY and CW contests 
with the 765, and if I had more 
time/better antennas I think I could 
get some real wallpaper! 

There are times when 100 watts 
won’t do, so I guess one should have 
a decent amplifier. I personally like 
amplifiers that are suited for RTTY 
use; too few are these days. May I 
recommend the Ten-Tec Titan or Bill 
Henry's 3K? (I know Dick Ehrhorn’s 
devices are solidly built but at last 
glance his units were priced a bit 
higher.) The Titan will handle key- 
down RTTY for contesting, and is 
probably overkill for SSB and CW, but 
I hate smelling/inhaling smoke in my 
shack, and I assume you value your 
lungs equally highly. 

My favorite amplifier is a home¬ 
brew pair of 4-400s that my father Art 
K8LXF and I put together 30 years 
ago, with a huge plate transformer 
and silver-plated coils, the latter 
mostly for looks. It has 3/8“ solid sil¬ 
ver contacts on the coil switches, and 
has lasted many hours of RTTY FSK. 

If 1 cannot work a station with that, it 
is seldom worth turning the Titan on 
to try any further until propagation 
shifts. 

Towers are another hassle. The 
easiest to put up these days are the 
aluminum towers by Glen Martin En¬ 
gineering, with a HAZER trolley on 
them. I use his trolley on 50 feet of 
Rohn 25G to play with different an¬ 
tennas. If money were no object, the 
Telrex steel poles that turn would be 
the ticket for the lower part of the 
sunspot cycle coming up, but that is 
not in keeping with Yankee frugality. 

Of course, if you want to be up 100 
feet or so, it is best to stick with 
guyed Rohn 45G. (Ken K6SAD has 
put up 120 feet of 45G by his ione- 
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From The Hamshack 

some self, which I don’t advise but of¬ 
fer by way of astonishment.) 

I have heard good reports from the 
KLM beams, but stacked Hy-Gains or 
Mosleys will outdo even those. If your 
locale has high winds, as we do here, 

I favor Telrex beams as they will take 
ice-rains that thicken the elements 
several inches without falling in the 
wind/rain. 

Don’t forget a quad of phased ver¬ 
ticals (or at least one vertical) for the 
low bands—40, 80 and 160m will 
have some good times ahead. I have 
heard some of the more interesting 
rag-chews on 160m in recent times. 

Enough soapboxing; keep up the 
good fight, and tell it like you see it. 
Amateur radio needs a dose of Green 
jalapehos from time to time. 

Chuck Reik N8WDH, Garden City 
Ml I would like to comment on the ar¬ 
ticle by John Rehak N6HI reviewing 
iambic keyer paddles, which appeared 
in the December 1992 issue of 73 . I 
found this article to be extremely inter¬ 
esting and informative. 

I would like to offer a suggestion 
that would be of benefit to those of us 
who are aficionados of the straight 
key: Perhaps a similar article might be 
possible. I have no idea what percent¬ 
age of your readership is of the same 
bent as I, but I would think that there 
must be a few of us. Apparently, there 
are enough of us to warrant making 
straight keys in quite a variety. 

Walter E. Taylor K4VI, Char¬ 
lottesville VA Wayne, I just read your 
NSD column in the December 1992 is¬ 
sue of 73 Magazine. 

Your remarks about the rainfall in 
Ketchikan, Alaska, prompted this reply 
to you. You were not even close to giv¬ 
ing the correct value of the amount of 
rainfall in other places of the world and 
the US. Look up the weather records 
for the interior of Kauai in the Hawai¬ 
ian Islands. They have averaged over 
500 inches of rain a year for many 
decades. There is a rain forest in In¬ 
dia/Pakistan that averages more than 
530 inches a year. Both of these 
places make Ketchikan seem like a 
desert. 

Morris Bleckman N9GVA, Lincol- 
nwood IL I just received my January 
1993 issue of 73 and I think you have 
forgotten me. I am not a builder of ra¬ 
dio equipment, I am an operator. I ad¬ 
mit I got into ham radio about five 
years ago without any background in 
electronics. At this time I operate my 
ICOM 751 A, complete with a 55-foot 
tube tower (I dug the hole and poured 
the concrete) and a KT34a tribander, 
plus a G5RV and an R7 vertical after 
the HF6V blew down in an ice storm. I 
also have a 735 on my 40-foot sail¬ 
boat. All of this was installed by yours 
truly. And it all works. I even know 
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what end of an iron gets hot BUT I 
don’t build. I welcome articles that dis¬ 
cuss problems of equipment and the 
uses of same. 

Again, I am an operator and user of 
equipment. I want to know more about 
the uses of test equipment and how to 
use it. I want to hear about the pros 
and cons of equipment. I want to know 
about the differences and how to use 
them to my advantage. Gordon West 
WB6NOA was of great help when I in¬ 
stalled a 735 in my boat. I phoned Mr. 
West on a couple of occasions with a 
tech question concerning mobile in¬ 
stallation and he was always helpful. 
Ditto for Bob Hell about his speakers. 
Got the idea? I am not into schemat¬ 
ics. 

Wayne, I enjoy your editorials. I, 
too, am a WWII USNR type, from 
12/07/41 to 12/18/45, most of it as a 
photomate 1st Class with flight pay in 
an interpretation outfit. I, too, was a 
newsreel cameraman for CBS station 
WBBM TV, and I, too, left the camera 
and with a partner ended up with the 
largest 16 mm film processing lab in 
Chicago. When I sold It to my employ¬ 
ees, it was 100% video. 

There isn't any way I am going to 
send $ for your ranting and raving. 
YOU ARE SUFFERING FROM TER¬ 
MINAL SANITY. I know the symptoms. 

Morris —/ agree! I’d love to see 
more articles on the topics you de¬ 
scribe. in fact, why don't you take a 
crack at writing some! 

As for the charge of running so 
many construction articles, we plead 
guilty as charged. Our reader feed¬ 
back cards always, without exception, 
list construction articles as the number 
one topic our readers would like to see 
more of—and we already publish 
twice what the other ham magazines 
do... David N1GPH 

William A. Scherr, Jericho VT 
Wayne, I thought your piece on RF 
health hazards was simplistic while 
trying not to seem so. I use a window 
mount, Radio Shack telescoping or 
field-expedient antenna to transmit. 
I’m still waiting for my ticket, but I am 
an RTO for my National Guard unit. 
They told me all about RF radiation in 
Basic. Short rubber duckies aren’t any 
good, period. 

I enjoyed the piece on the micro¬ 
mag antenna, but my XYL still won’t 
let me put one on her jeep. 

I like your attitude; keep it up. 

Arnold Samuels KH6COY, Ocean 
Shores WA Wayne, while I agree 
with you 99.999% of the time, 1 must 
take exception with you on something. 
Oh, I know we can’t teach the old farts 
anything new. I do feel, however, that 
we have to make a start to teach the 
new generation of hams that ham ra¬ 
dio is not an entitlement program. I 
know we have lost our value to soci¬ 
ety, but it doesn’t have to be that way. 

I also know that you are aware of the 
fact that if it were not for the military 
needing these frequencies in case of 
an emergency and considering our 


bands as a contingency we would 
have lost them a long time ago. I used 
to sit on CINCPAC’s frequency coordi¬ 
nating committee in Honolulu back In 
the ’60s and I know what’s in their 
minds. 

I am an old Stuyvesant graduate, 
and we had a ham station (WB2CLE). 

I went back for a reunion last June. 
Yes, you guessed it—no more ham 
station. It is sad how ham radio has 
gone down, just like the rest of our ed¬ 
ucational system. When I started with 
the Voice of America, about 90% of 
the engineers were hams. We all had 
to have 1st class licenses, etc. Not 
anymore. You are right—ham radio 
went downhill with incentive licensing. 
Do you think we can ever turn this 
thing around? 

Now something for 73 \s readers. I 
just completed computerizing all my 
old logbooks. What a job! I operated 
from Wake Island from 1962 to 1966 
as KH6COY and KW6DS. I still have a 
handful of KW6DS cards. If there are 
any collectors out there who made 
contact with me and need a card I 
would gladly oblige if I can verify it. 
Send a self-addressed, stamped en¬ 
velope. 

T. C., Victoria, Australia As an 
avid reader of your magazine, I cer¬ 
tainly enjoy the up-to-date articles you 
have. Apart from being economical to 
build and in the original spirit of build- 
it-yourself amateur radio, they are also 
of great educational value. I only wish 
your distributors did an even better job 
as I seem to have recent difficulties in 
receiving my copies. One further prob¬ 
lem is that you guys seem to take a 
long time to get things right—two cor¬ 
rections to the PMP and still mistakes. 

One tip to PMP builders which I dis¬ 
covered the hard way was the way 
pins 6 and 8 were tied together on the 
original circuit board. It won’t work! Pin 
6 on the TCM chip has a divided clock 
output which stops pin 8 from talking 
to the computer. My suggestion is that 
you guys ought to set up a lab of your 
own like the ARRL and duplicate cir¬ 
cuits submitted to filter out potential 
errors like this. You would make life a 
lot easier for your readers. 

Anyway, after all this grumble, as 
my subscription is due in July 1993, I 
wonder if you would be so kind as to 
reward my loyalty with a year’s free 
subscription. After all, our diminishing 
currency versus yours is gradually 
making your journal out of reach. 

T. C. — We're currently negotiating 
with a new distributor in your part of 
the world, so hopefully things will get 
better soon. 

Thanks for the corrections to PMP 
We’re a small outfit here and we sim¬ 
ply can’t afford the expense of a test¬ 
ing lab. We rety on our authors to 
make sure their stuff is clean, and we 
rely on our readers to tell us when we 
screw up. 

Nice try on the free subscription. 
Unsuccessful try ; but nice . . . David 
N1GPH. M 
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Packet Radio Equipment 
Needed for Poland Center 

Packet radio equipment is needed for 
“Community-Based Computer Centers’* in 
Poland. The first center was opened recently 
with a network of five new computers, two print¬ 
ers, a fax/modem, and other peripherals, 
through the efforts of the American Council for 
Polish Culture (ACPC) and the support of the 
Institute for Community-Based Computing 
(ICBC) of New Durham, New Hampshire. The 
center, located in Siedlce, an economically de¬ 
pressed region of Poland, is opening up oppor¬ 
tunities for young adults, including the disabled, 
to study and work with state-of-the-art computer 
equipment and key programs, particularly desk¬ 
top publishing. While all of the equipment in¬ 
stalled at the center has been donated or pur¬ 
chased through the ACPC and ICBC, the com¬ 
munity itself is providing the space, utilities and 
manpower to operate and maintain the center. 
During 1993, the ACPC and ICBC plan to repli¬ 
cate the Siedlce center in three other communi¬ 
ties in Poland. 

The U.S. State Department has suggested 
that the center training opportunities and opera¬ 
tions could be further enhanced by improved 
communications with other parts of the country 
through the introduction of packet operations. 
The ACPC, a 501(c)(3) nonprofit organization, 
is appealing for donations of packet radio com¬ 
ponents (radios, controllers, antennas, etc.), 
new or used, for the installation of one complete 
unit at the Siedlce Center and a unit in each of 
the three additional centers planned for 1993. 
Anyone interested in helping by donating equip¬ 
ment is requested to contact: Mr. Marion Win¬ 
ters, ACPC Computers for Poland Project Direc¬ 
tor, 953 Wellington Road, Rindge NH 03461; 
telephone (603) 899-6333. 

FCC Issues 222 MHz and 
23 Cm Proposal _ 

The FCC has proposed several changes in 
the 222 and 1240 MHz amateur bands. The 

first would establish a small new subband in the 
222 MHz band where repeater stations would 
be prohibited, in order to enhance weak-signal 
communications and experimentation. 

The second proposal would allow Novice 
class licensees access to the entire 222-225 
MHz amateur band. 

The third proposal would allow Novice class 
operators to be licensees and control operators 
of repeaters in the 222-225 MHz band and in 
the 1270-1295 MHz Novice subband of the 
1240-1300 MHz band. 

The “weak signal” proposal was made by the 
ARRL in November 1991, following the reas¬ 
signment of 220-222 MHz to commercial inter¬ 
ests. The League suggested a 150 kHz sub¬ 
band at 222.00-222.15 MHz for such weak sig¬ 
nal work. 

The ARRL at that time also requested expan¬ 
sion of Novice operating privileges to include 
the entire 222 MHz band, in order to establish a 
common meeting ground where Novices could 
sample other modes of amateur operation in ad¬ 
dition to repeaters. 


The proposed changes in Novice repeater li¬ 
censee and control operator privileges, which 
the ARRL did not seek, came as the result of 
petitioner Michael C. Trahos KB4PGC, who ar¬ 
gued that the Amateur Service should follow 
the General Mobile Radio Service and the Pri¬ 
vate Land Mobile Radio Services, where user li¬ 
censees may also be licensees of repeaters 
without being required to pass any additional 
examination. The ARRL has not as yet adopted 
a position on this proposal. 

The Commission said it believed there was 
merit in the petitions of both the ARRL and Tra¬ 
hos, and has asked for comments on the pro¬ 
posed rule changes in P.R. Docket 92-289. No 
deadline has as yet been set for those com¬ 
ments. TNX ARRL; Westlink Report #640, De¬ 
cember 24, 1992. 


Rescue at Sea _ 

An Illinois ham operator helped to rescue 
a pair of British yachtsman trapped in a 
floundering sailboat sinking some five hun¬ 
dred miles off the Florida coast. Former Air 
Force radio technician Wilbur Warke N9RGE 
heard the distress call from the sailboat Que Tal 
while killing time before leaving for work on De¬ 
cember 7, 1992, 

According to Warke, he was monitoring the 
bands when he happened across a voice with 
an English accent asking for emergency assis¬ 
tance. Warke was able to get a location on the 
sinking boat. He relayed that to the Coast 
Guard, which in turn arranged for the Norwe¬ 
gian tanker Team Trinta to go to the sailors’ aid. 

Shortly before 4:00 p.m. local time, the Coast 
Guard called back to Warke to let him know that 
the tanker had the Que Tal in sight. A short 
while later the sailors were rescued and taken 
on board the Team Trinta just before the Que 
Tal sank. The two English sailors were identi¬ 
fied as Nicholas Kyriacou and John Briffa. They 
had set sail from North Carolina on November 
2nd with their destination being Aruba. TNX 
AA0CR; Associated Press; ARRL; West!ink 
Report #640, December24, 1992. 


QCWA Scholars Awarded 
$7,200 in Nine Memorial 
Scholarships _ 

Nine 1992 QCWA scholarships—totaling 
$7,200—have been awarded to students from 
nine different states. (Applications were re¬ 
ceived from 49 states this year!) 

These educational grants are made each 
year from interest earned on the QCWA Schol¬ 
arship Fund, established in memory of their 
Silent Keys. A total of 14 $800 scholarships will 
be awarded in 1993. 

This year's winners are: 

Melissa L. Benish N3FAC, Pittston, PA, will 
be a junior at Penn State, studying mechanical 
engineering; 

Elena Doerrie KB5DAK, Booker, TX, will be a 
freshman at Johnson Whales University, study¬ 
ing public relations; 

Lesley Goh KD4IPS, Somerville, MA, in her 
final year working towards a BS degree in com¬ 
puter engineering at the University of Florida; 
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Martin H. Gruen KA2VLD, Margate, FL, a ju¬ 
nior at Stetson University, majoring in biology; 

Dustin W. Howell N5ZVY, Minden, LA, study- 
ing for two degrees—first a BS in aviation 
science, then an Associate degree in criminal 
justice; 

Shelly L. Jones KE5DX\ Harrison, AR, will be 
a senior at Southwest Missouri State University, 
majoring in mathematics; 

Diane R. Magen KG5CS, Grand Forks, ND, 
will be a junior at the University of North Dako¬ 
ta, majoring in aeronautical studies; 

Andrew M. Ross KC6QHS, San Diego, CA, 
will be a freshman at Harvey Mudd University, 
studying applied mathematics; and 

Rebecca Schoenberg, South Toms River, NJ, 
plans to major in Biology at Tufts University. 

ARRL Files on Proposed 
Business Rules Change 

The ARRL has filed formal reply com¬ 
ments to support an FCC proposal to revise 
the rules on permissible communications 
by amateurs. The League said that other 
commenters seeking fine-tuning of the new 
rules were asking for an unnecessary rigidity in 
amateur rules. But the ARRL argued against a 
request by commercial interests to relax the re¬ 
striction on the use of amateur radio in ordi¬ 
nary news gathering—a request the Commis¬ 
sion had previously denied. 

The League had informally submitted a pro¬ 
posal for a change in the rules to the Commis¬ 
sion on January 6th, 1992, a change that 
would restate certain sections of Part 97.113 in 
order to enable amateurs to continue, unfet¬ 
tered, to perform public service work. The 
League had not submitted a formal proposal 
for rule making in the matter. The FCC in April 
assigned the proposal RM-7895, in P.R. Dock¬ 
et 92-136. 

In its reply comments filed December 1st, 
the League said that trying to be specific in a 
"content regulation” such as Section 97.113 
was impossible. Vet the League agreed that 
some regulatory guidance would be needed. 
For example, in the case of amateurs providing 
communications for events held on a regular 
basis, the League suggested that weekly 
events should be considered “regular” and 
therefore not suitable for amateur support. Yet, 
annual events would be held seldom enough 
that amateurs could be the best providers of 
communications. 

The League noted that the National Associ¬ 
ation of Broadcasters (NAB) and the Radio- 
Television News Director’s Association (RTN- 
DA) were jointly seeking once again to relax 
the restrictions against the use of amateur ra¬ 
dio in day-to-day news gathering, despite hav¬ 
ing been twice turned down by the Commis¬ 
sion on that very subject. The League cited 
comments from an NAB member and former 
RTNDA board member who called the plan 
"self-serving” on the part of the broadcasters 
and pointed out dangers in amateurs being 
used regularly as news gatherers. 

The League requested that the FCC finalize 
its proposed restated rule as soon as possible. 
TNX Westlink Report #640, December 24, 

1992. m 
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Constructing High Current 
Power Supplies 

Practical considerations, learned through experience. 

by David A. Nordquest KE9ED 


M uch amateur equipment requires out¬ 
board DC, so the most useful accesso¬ 
ry in the ham shack is probably the regulat¬ 
ed, high current 13.8 volt power supply. In 
building such supplies, back issues of ham 
magazines, handbooks, manufacturers’ data 
books, and technically-minded friends can 
give valuable assistance. Unfortunately, 
some things have to be learned—or re¬ 
learned—in the laboratory of the School of 
Hard Knocks, Here are a few of the practical 
lessons I learned while building a 30 amp, 
723-based supply. 

Transformers 

Transformers take up the most room 
in linear supplies, and they differ greatly 
in shape and size, so your whole layout 
should be planned around one. Selecting 
a unit can be a problem. Most hamfest 
specials appear to be unmarked. If you 
can determine the open circuit voltage, 
choose a unit whose voltage rating is 
about 25% to 33% higher than your de¬ 
sired figure under load. This is a rough 
approximation only; the proper value 
will depend on the construction of the 
transformer. 

The handbooks give formulas for esti¬ 
mating transformer current capacity from 
the cross-sectional area of the windings, 

A very rough estimate can also be made 
by observing the wire size. Still, I learned 
that it is a good idea to put a load on un¬ 
marked transformers before going too far 
in the construction. The sag from a no- 
load to a load condition varies greatly. I 
had to abandon my first construction at¬ 
tempt because an old battery charger 
transformer slumped too much. Unfortu¬ 
nately, my new transformer turned out to 
be too large for the old chassis. 

To check for capacity and voltage sag, 

I loaded transformers with various high 
wattage, low ohmage resistors. By taking 
current and voltage readings for different 
loads I was able to plot enough points on a 
transformer load line to estimate the hypo¬ 
thetical short circuit current at zero voltage. 
A transformer is probably good for 10% or 
15% of the estimated zero voltage current. 
Luckily, my final transformer, a Basler, 
came with the manufacturer’s test report. 

Just what voltage is needed at the trans¬ 
former’s secondary depends on many fac- 
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tors: on whether a half-wave, full-wave, or 
bridge circuit is used; on filter capacitor 
size; on drops in the rectifiers, pass transis¬ 
tors (about a volt each) and emitter resistors; 
and on the sag in the transformer. A lower 
voltage secondary can be used if a separate 
winding (as in commercial supplies) or a 
separate small transformer (more practical 
for the amateur) is used to provide the extra 
3 or 4 volts of elbowroom the regulator chip 
needs. This will save on heat dissipation in 
the pass transistors. Although my trans¬ 
former has an output high enough for the 
regulator, I breadboarded the separate trans¬ 


former technique and it worked well. 

After my first transformer failed to pass 
muster or supply sufficient current, a 
friend’s donation of a beautiful new 24 volt 
32 amp model brought new puzzles. At the 
output of the filter the voltage rose to about 
34 volts, which was too high for the filter 
caps I had then and for the number of pass 
transistors I wanted to use. I considered us¬ 
ing another transformer to buck the voltage, 
but found the amount of iron required to be 
excessive. I experimented with the two pri¬ 


mary windings, one of which had taps for in¬ 
put voltages from 100 to 127. Putting the 0- 
to-100 volt portion of winding one in series 
with the untapped 110 volt second winding 
brought me very close to the output 1 want¬ 
ed, but just a bit low. Using that part of the 
first winding between the 100 and 127 volt 
taps in series with winding two took the 
transformer output to 19 volts, which rose to 
26 or so after the filter, with no load. That 
was a bit high, but still quite acceptable. 

I was pleasantly surprised by the versatili¬ 
ty of transformers with dual primaries and 
multiple taps. For example, if I want to 
change my 13.8 volt supply to 24 or 28 
volts, I can simply reconnect the AC in¬ 
put to the proper transformer primary 
taps and adjust the regulator pot. (This 
assumes that other components are suit¬ 
ably rated.) I picked up two smaller 
units like this for future projects, be¬ 
cause they’re so useful. 

Construction 

Once I found my transformer I 
looked for a larger case. Eventually I 
cut down one from an obsolete piece of 
test equipment and replaced the front 
panels with thick, double-sided circuit 
board material. Because the frames of 
some of these cases are drilled and 
tapped, it is very easy to remove panels 
for servicing, meter adjustments, etc. 
The heavy plastic end pieces on this 
particular chassis provided a convenient 
location for mounting the pass transis¬ 
tor heat sink. Since the whole heat sink 
is insulated from ground, the transistors 
require no mica insulators, which sim¬ 
plifies mounting and slightly improves 
heat conduction. 

I used some surplus GE 100 or 125 
amp diodes to construct my full-wave 
bridge. Unless you get two diodes with re¬ 
versed anodes and cathodes, be prepared to 
saw heat-sink material and to insulate the 
three required rectifier heat sinks (two single 
and one double) from each other, as well as 
from the chassis. If the proper mounting 
hardware is available all the diodes can be 
insulated and installed on a single heat sink, 
but a bridge module is an easier solution. I 
recently saw a 100 amp model at a hamfest 
for $4, new. 

It is a good idea to put bypass capacitors 











across the diodes when installing your recti¬ 
fiers. After my supply was up and running I 
noticed a strange buzzing noise on an AM 
radio when I turned the supply on. Holding a 
capacitor across one diode (carefully!) re¬ 
duced the noise. Bypassing them all with 
0.01 pF ceramic disc caps made the noise 
vanish. Do this first—that’s easier! 

Computer-grade filter capacitors are very 
expensive new, but are readily available for 
a dollar or two each at hamfests. I eventually 
found two 67,000 pF, 75 volt units for my 
supply. The handbooks have formulas for 
calculating the capacitance needed, accord¬ 
ing to transformer voltage, voltage and cur¬ 
rent needed by the load, and type of rectifier 
used. The 2,000 pF per amp value some¬ 
times recommended as a starting point is on¬ 
ly a rough guess. My 134,000 pF value is 
high, but my diodes are husky enough to 
withstand the tremendous surges during the 
microseconds of each cycle when their out¬ 
put voltage is higher than the capacitors’— 
the only time they can conduct. 

For the regulator circuit, I chose the 723 
chip for its excellent regulation, current lim¬ 
iting, and remote sense capability. Many de¬ 
signs have been published for this chip, but 
a couple of my ‘‘experiences 1 ’ (the name we 
give to our mistakes) may be of interest. 
Avoid too much gain or too little gain in the 
drivers between the regulator and the pass 
transistors. Too little gain will make the 723 
over-exert itself; too much may make the 
circuit highly sensitive and subject to micro¬ 
phonics. Initially, I had the 723 driving a 
2N5339, which drove a high-gain MJ4035 
Darlington, which drove the pass transistors. 
The drive current from the 723 was so low it 
was almost unreadable and the supply output 
was jittery. Eliminating the 2N5339 solved 
the problem and the 723 still loafs along 
with a drive current of 100 microamps at a 2 
amp supply output. To ensure stability, I put 
a 2.7k resistor between the 723 output and 
ground to maintain a more reasonable and 
constant load. 

Builders who want to avoid the hassle of 
making their own regulator board may want 
to try a trick suggested to me by Rick 
WA3MKT. You can purchase a relatively in¬ 
expensive low current, 723-based supply 


with remote sensing and use the output to 
drive your pass transistors. If you hook the 
remote sensing terminals to the main supply 
output, the small supply will regulate the 
main one. Although I did not use this tech¬ 
nique in my supply, I breadboarded it and it 
worked well. 

If you make your own regulator board, be 
sure to include a good ground and to run 
both ends of the divider network (which sets 
the voltage output) directly to the supply 
output terminals or to the load. I did not do 
either at first and my regulation was poor at 
higher current levels. 

Some references emphasize the desirabili¬ 
ty of using pass transistors of the same des¬ 
ignation and lot number. I obtained several 
2N3771s, which are much huskier than 
2N3055s, and took care to select all from the 
same lot. I found the gains varied from the 
mid-teens to about a hundred. Perhaps dif¬ 
ferent lot numbers or even just similar tran¬ 
sistors (such as 2N3771$ and 2N3772s) with 
closer gain figures would be as good or bet¬ 
ter. If you use mixed transistors you will 
have to design based on the weakest specs. 
However, gain differences within types are 
relatively unimportant because they can be 
swamped by using 0.1 ohm emitter balanc¬ 
ing resistors. 

Whatever pass transistors are used, their 
ratings mean little unless they are cooled by 
an adequate heat sink. Calculating the sur¬ 
face area needed is not at all simple, as the 
formulas in the handbooks and regulator da¬ 
ta books will show. Because amateur-built 
supplies, like mine, will likely use non-cus¬ 
tom transformers, the pass transistors will 
probably have much more heat to dissipate 
than in commercial supplies. The number or 
capacity of the pass transistors and the size 
of the heat sink should be correspondingly 
greater than in such commercial units. 

Wiring high current supplies is no trivial 
matter. To avoid unwanted voltage drops, I 
used two runs of #10 stranded wire, pur¬ 
chased from an electrical supply company, 
for all heavy current runs. The great advan¬ 
tage of using stranded wire is that it bends 
more easily, but it is also more difficult to 
solder to terminal lugs. I took care of that 
problem by making liberal use of crimp-on 


ring terminals, which I soldered to the wires 
for safety. 

Some of my terminal lugs had several 
wires running to them. The positive output 
jack had two heavy wires from the current 
limit resistor, one wire from the regulator 
voltage-setting divider, one from the over¬ 
voltage protection circuit, one from the out¬ 
put capacitor, and one from the voltage me¬ 
ter. It would be difficult to solder all those 
wires properly to the output jack. I terminat¬ 
ed them all with ring terminals and made a 
heavy copper extension for the jack, with a 
machine screw attached to accept half of the 
wires. Where I needed wires insulated from 
each other I used machine screws isolated 
by bare circuit board material. 

With the heavy wire runs I used and with 
a substantial current resistor already break¬ 
ing the positive output path, I had no desire 
to add another break for an amp meter shunt 
resistor. Instead, I configured a meter as a 1 
volt voltmeter and had it read the voltage 
across the current limit resistor already in 
place. By playing around with values I was 
able to get the voltage figure indicated on 
the meter to correspond to the actual output 
current. Because the current limit resistor is 
so low in value (about 0.025 ohms in this 
supply) the connection between the meter 
leads and the resistor terminals should be 
flawless. When mine was not, I read 4 to 8 
amps, rather than the 2 a car taillight was ac¬ 
tually drawing. Concerning the output volt¬ 
age meter, almost any sensitivity will do, if 
the proper series resistance is calculated. 

The relatively simple schematics for regu¬ 
lated, high-current supplies may make them 
appear like easy and inexpensive weekend 
projects. Inexpensive they can be, with good 
shopping and the help of good friends. How¬ 
ever, when you add in the tuition charges in 
the School of Hard Knocks, the opportunity 
costs do not look so trivial. Nor are home- 
built supplies likely to be as efficient as 
commercial units unless a custom trans¬ 
former is available. Still, I’ve ended up with 
an excellent supply and will find my next 
supply project, and any needed repairs, 
much easier now—especially if some other 
alumni of the School will report some of the 
lessons they had to learn. Q 
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Fiber Optics 


and Amateur Radio 

Is fiber-optic technology in our future? 

by Roald Steen AJ0N/LA6US 


F iber optics is a segment of the commu¬ 
nications industry which is evolving 
rapidly. While fiber optics is used chiefly 
for land and undersea communications ca¬ 
bles, there are also uses for 
this technology in amateur ra¬ 
dio. 

One of the most interesting 
applications of fiber optics in 
amateur radio may be as a 
substitute for coaxial cables. 

As you know, coaxial cables 
are lossy. The longer the 
coaxial cable and the higher 
the operating frequency, the 
more the signal will be attenu¬ 
ated in a coaxial cable. The 
falling cost of fiber-optic re¬ 
ceivers and transmitters 
makes fiber optics an attrac¬ 
tive substitute for coaxial ca¬ 
bles. 

We are used to having the 
receiver and the transmitter in 
the shack, but the correct lo¬ 
cation for these devices is re¬ 
ally right next to the antenna. 

Through fiber optics, it is pos¬ 
sible to select these favorable 
locations for the transmitter 
and the receiver. 

The equipment in your 
shack could produce both the 
frequency and the modulation 
of the signal which you arc 
transmitting. Once these two 
components of your signal are 
generated in the shack, they 
can be fed from a liber-optic transmitter 
through a fiber-optic cable to the antenna, 
where an RF amplifier could be mounted in 
a weatherproof enclosure. 

Both the fiber and the electric power to 
the transmitter must run up to the antenna. 
This can be achieved, in the case of a solid- 
state transmitter, simply by supplying the 
12 volts DC, needed to operate the trans¬ 
mitter. through low voltage wiring. 

Also, for the receiver front end, the best 
location is as close to the antenna as possi¬ 
ble in order to avoid attenuation of the re¬ 
ceived signal and pickup of noise. Coaxial 
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cables pick up some electronic noise. By 
running fiber-optic cable from the receiver 
front end to the receiver in your shack you 
eliminate all pickup of electromagnetic 


noise in the feedlinc. Fiber-optic cables are 
completely immune to electromagnetic 
noise. You can run a fiber-optic cable right 
next to the most powerful RF devices with¬ 
out any RF getting into the signal propagat¬ 
ing through the cable. 

Mobile Radios 

Manufacturers of mobile radios have 
started to embrace fiber optics. Some mo¬ 
bile radios now come with a small but ad¬ 
vanced control head which communicates 
with the transceiver in the trunk through a 
fiber-optic cable. This technology has also 


been adopted by some mobile amateur radio 
manufacturers. Aviation and marine radio 
manufacturers are also adopting the fiber¬ 
optic cable as a link between the control 
head and the transceiver. 

Fiber-optic cables can be 
used for a number of other 
control and communications 
purposes. For example, fiber¬ 
optic cables may be used to 
connect one or several remote 
receivers to a repeater. 

A significant advantage of 
fiber optics over other commu¬ 
nications cables is its enor¬ 
mous bandwidth. A bandwidth 
of gigacycles is possible. This 
bandwidth limitation is not a 
limitation inherent in the fiber 
itself, but rather in the input 
and output devices, i.e. the op¬ 
tic receivers and transmitters. 

The technology of fiber-op¬ 
tic receivers and transmitters is 
steadily improving. Scientists 
working for a Japanese compa¬ 
ny recently fed information at 
a rate of 20 gigacycles through 
a fiber-optic cable exceeding 
600 miles. This equals a ca¬ 
pacity of around 3,000 televi¬ 
sion channels. Commercial de¬ 
vices are lacking such labora¬ 
tory records, yet the capabili¬ 
ties of modern commercial 
fiber-optic systems can be im¬ 
pressive. 

Optic Fiber Types 

There are three main types of optic Fibers. 
Plastic fibers have high attenuation ratings 
which limit this fiber type to cables that 
cover up to a few hundred feet. But plastic 
fibers are cheap and easy to install, and are 
therefore an attractive material for short ca¬ 
ble runs. 

Regular glass fibers have some spreading 
of the signal, since internal reflections from 
the edges of the fiber ensure that a signal 
which is sent from one end is received 
somewhat smeared out in the other end. 
This smearing limits the amount of infor- 



Photo A. Fiber optics is a rapidly evolving communications technology 
which is of interest to the amateur radio community. 





Photo B. A fiber-optic connector. New and easy-to-use fiber-optic connectors with low atten¬ 
uation are on the market . 


mation which can be transmitted. The prob¬ 
lem of smearing is especially significant for 
long cable runs and for circuits that com¬ 
municate very large amounts of informa¬ 
tion. This type of fiber, which is the sim¬ 
plest type of glass fiber, is called multi- 
mode fiber. 

A single-mode fiber is an advanced optic 
fiber. This type of fiber is used in most 
long-distance fiber circuits. A single-mode 
fiber has a construction which keeps the 
light centered in the middle of the fiber 
throughout the trip, thereby eliminating the 
problem of smearing. 

Connectors have been one of the chal¬ 
lenges of the fiber-optics industry. Early 
fiber-optic connectors were difficult to in¬ 
stall and introduced a considerable amount 
of attenuation in the circuit. However, 
many large corporations are now competing 
in the fiber-optic connector market. Con¬ 
nectors have been developed (partly due to 
the intense competition) that are easy to in¬ 
stall and have very little attenuation com¬ 
pared with early fiber-optic connectors. 

Modem high speed computing, called su¬ 
percomputing, would not have reached its 
present capabilities without fiber-optic 
communications between computers, con¬ 
trol devices and memory devices. 

A fiber-optic cable can cany many more 
television channels than a coaxial cable. 
Therefore, more and more cable television 
systems are adopting the use of fiber-optic 
cables. In cable television systems the optic 
fibers are used mostly to connect the studio 
with distribution amplifiers and similar de¬ 
vices. Relatively few homes have been con¬ 
nected directly to optic fibers for cable tele¬ 
vision. 

But it is likely that more and more homes 
will be connected directly to optic fibers. 
Not only may the optic fiber bring televi¬ 
sion into the home, but also telephone ser¬ 
vice. The technology exists to allow the 
same fiber-optic cable to be used for both 
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telephone and for cable television service. 

A drawback to telephone service through 
optic fibers is that the optic fiber cannot 
bring power to the telephone, unlike a cop¬ 
per telephone wire which serves both as a 
communications cable and as a power ca¬ 
ble for the telephone. The optic fiber must 
therefore be complemented by copper 
wires in order to supply the telephone with 
power. Already, most cables that are laid 
between telephone switching offices are 
made with optic fibers instead of copper. 

Fiber optics has almost completely taken 
over for copper in new undersea cables. 
Currently, there are three transatlantic 
fiber-optic cables in operation, with a total 
capacity equivalent to about 200,000 tele¬ 
phone circuits. 

A new undersea fiber-optic cable which 
will connect Europe with the Far East is in 
the planning stage. This cable will go from 
Europe through the Mediterranean, the Red 
Sea, the Indian Ocean and into the Far 
East. The capacity of this cable could reach 
the equivalent of more than half a million 
telephone calls. 

The need for repeaters has been a chal¬ 
lenge for the manufacturers of trans-oceanic 
fiber cables. These repeaters need electric 
power from copper wires, which must be 
run in addition to the optic Fibers in a trans¬ 
oceanic fiber-optic cable. The distance that 
can be covered without repeaters has been 
increasing due to new fibers, transmitters 
and receivers. Also, new optic amplifiers 
may reduce the complexity of new trans- 
Atlantic cables. Optic amplifiers amplify 
the optic signal without first converting it 
into an electric signal. The optic amplifiers 
also require an electric current supply. 

The rapidly evolving fiber-optic tech¬ 
nology may offer many interesting capa¬ 
bilities to ham radio. It is therefore well 
worth the effort to pay attention to this 
interesting technology and its growing 
capabilities. B 


In our continuing effort to present the 
best in amateur radio features and 
columns, we recognize the need to go di¬ 
rectly to the source—you, the reader. Arti¬ 
cles and columns are assigned feedback 
numbers, which appear on each 
article/column and are also listed here. 
These numbers correspond to those on 
the feedback card opposide this page. On 
the card, please check the box which hon¬ 
estly represents your opinion of each arti¬ 
cle or column. 

Do we really read the feedback cards? 
You bet! The results are tabulated each 
month, and the editors take a good, hard 
look at what you do and don’t like. To 
show our appreciation, we draw one feed¬ 
back card each month and award the 
lucky winner a free one-year subscription 
(or extension) to 73. 

To save on postage, why not fill out the 
Product Report card and the Feedback 
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for the low, low price of 29 cents! 
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73 Review 


by Jeffrey Sloman N1EWO 


The AEA DSP-2232 


Number 6 on your Feedback card 


Advanced Electronic Applications, Inc. 

P. O. Box C2160 
Lynnwood WA 98036 
Telephone: (206) 774-5554, 
(800) 432-8873 
Suggested List Price: $999 



The AEA DSP-2232. 


D SP—it seems that you 
just can’t avoid hearing 
these three letters today 
anywhere analog signals are 
in use. Amateur radio gear 
is no exception. Manufactur¬ 
ers of just about anything 
that uses filters have jumped 
on the DSP bandwagon— 
taking advantage of this up- 
and-coming technology. The 
subject of this review— 

AEA's DSP-2232—is a great 
example of how DSP can 
bring intelligence and flexi¬ 
bility to a product traditional¬ 
ly hardwired for a job. 

What is DSP? 

DSP stands for Digital Signal Processing. 
DSP uses microprocessor technology to 
simulate analog filter circuits (in the case of 
the DSP-2232, the filters used in the 
modems). DSP has two principle advan¬ 
tages over traditional analog filter design. 
First is performance: A DSP filter can have 
very good skirt characteristics. The “skirt 11 of 
a filter is the slanted line you see on either 
side of the filter’s frequency response when 
you plot it on paper. DSP filters are excep¬ 
tionally sharp, much sharper than even very 
expensive and sophisticated analog 
designs. 

The second attraction of DSP filters is the 
fact that they are “virtual." That is, they real¬ 
ly only exist in the “mind" of the computer as 
software. This makes impossible things pos¬ 
sible. There are things that a DSP-based fil¬ 
ter can do that no amount of time, energy, 
and money could do to an analog filter. For 
example, DSP can be used to create “adap¬ 
tive" filters that actually change their charac¬ 
teristics on-the-fly to adapt to changing con¬ 
ditions. The soft nature of DSP filters also 
means that new filters—hence new 
modems, for example—are only a download 
away. A controller like the DSP-2232 need 
never become obsolete, thanks to DSP. 
New mode? Download the firmware and 
you are on the air. (Note: As of this writing, 
AEA has not yet set up their BBS to allow 
downloads, but it is their intention.) 

Inside the Unit 

The heart of the DSP-2232 is a 24 MHz 
Motorola 560001. DSP chip. This special¬ 
ized 1C provides the modems for all operat¬ 
ing modes. The list of supplied modems is 


impressive: 

300 bauds HF packet (FSK) 

1200 bauds VHF packet (FSK) 

2400 bps packet (DPSK) 

1200 bps packet (BPSK—satellite) 

HF RTTY (FSK) 

Morse 

Facsimile 

SSTV (256 levels) 

9600 bps (FSK—KK9G) 

1200/4800 bps ASCII (satellite) 

Dual-port 300/1200 or 1200/1200 packet 
Dual-port RTTY or AMTOR/1200 baud 
packet 

The DSP-2232 uses a Zilog Z-180 em¬ 
bedded microprocessor to handle protocol 
conversion—that is, to deal with the logic of 
maintaining an intelligent connection like 
packet or AMTOR. On the back of the unit 
are two radio interface ports which operate 
simultaneously, allowing true dual-port op¬ 
erations in some modes. The DSP-1232 is 
a single-port version of the controller, 
though it too provides radio interface con¬ 
nections which may be used one at a time. 
These radio connections are traditional 5- 
pln DIN connectors and the manual pro¬ 
vides diagrams for connecting the unit to 
most popular radios using the supplied ca¬ 
bles. The five lines available at the interface 
are: receive audio, transmit audio, PTT ca¬ 
pable of +25 to -40 VDC, squelch input, and 
ground. 

Each radio is also supplied with a direct 
FSK (Frequency Shift Keying) output—avail¬ 
able from a single 5-pin DIN—for high speed 
operation, and a CW keying output (RCA 
jack)—positive or negative—for Morse code 
operation. Next to the CW outputs is a satel¬ 
lite up/down frequency control output for 
Doppler compensation. The current firmware 
does not use this jack, though some frequen¬ 


cy compensation scheme is in the works. 

The computer or terminal device is con¬ 
nected to an AT standard 9-pin D connector 
which provides RS-232 I/O. The unit is also 
capable of driving a Centronics parallel 
printer directly through a 25-pin D connec¬ 
tor. Power for the DSP-2232 is a nominal 
+13 VDC (12-16) @ 1.1 A through a coaxial 
power connection on the rear panel. No 
power supply is provided, though a termi¬ 
nated pigtail is included for connection to 
your shack’s supply. 

The DSP-2232 is housed in a sturdy alu¬ 
minum cabinet with an attractively silk- 
screened front panel. In addition to a full set 
of standard LED status indicators, the unit 
sports an easy-to-read backlit LCD display 
which provides plain text status mes¬ 
sages—a very hale feature. Between the 
LCD and LEDs are two LED bar graph tun¬ 
ing indicators—one for each port. 

The Manual 

I have mixed feelings about AEA’s manu¬ 
als. As is typical for AEA controllers, the 
DSP-2232's is quite complete as far as 
technical information goes. In addition to the 
extensive radio wiring information, AEA has 
provided full schematics for the unit. The 
manual provides step-by-step installation 
and check-out instructions and extensive tu¬ 
torials on the various operating modes. Also 
included is a complete and well-written ref¬ 
erence to the commands understood by the 
controller—though it is not broken down by 
mode. So, what’s the problem? 

Most of the beginning users that I spoke 
to had a hard time getting started using the 
AEA manual, even with the extensive infor¬ 
mation provided. It seems that there is no 
middle ground in reading it. A novice must 
go through the (potentially) tedious installa- 
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tion process outlined in the manual step-by- 
step to use it. Though the described proce¬ 
dure is an excellent one, there is much that 
could be left out unless a problem arises. 
Many of the users I spoke with found this 
process daunting—taking nearly a day to 
complete in some cases. To be honest, 
though, I’d much rather use an AEA manual 
with whatever its flaws than most others I 
have seen. The AEA manual has the infor¬ 
mation you need, if you can find it. 

Compatibility 

The DSP-2232 control firmware is essen¬ 
tially the same as the venerable PK-232. 
This is good news for those of you who wish 
to upgrade your PK to a DSP—your current 
terminal software will work. Those using the 
PC-Pakratt II (or MacRatt) terminal software 
will find operation the same. One thing that 
will need to be improved, though, is the 1-bit 
(black and white) facsimile display. The 
DSP-2232 can produce gray scale fax im¬ 
ages, but PC-Pakratt II cannot use them. 
Those of you just starting with AEA products 
will be able to use any terminal program you 
wish. If it works with a telephone modem, it 
will work with the DSP-2232—except for 
fax. 

Performance 

If performance is the bottom line, then I 


recommend the DSP-2232 without hesita¬ 
tion. On VHF packet, the unit performs like 
a champ. This isn’t too hard, and most 
TNCs/controllers do. On HF, though, the 
DSP-2232 shows what it can really do to 
pull packet, RTTY, and AMTOR signals out 
of the mud, which other units will not AEA 
has lived up to their own tradition of top- 

“If performance is the 
bottom line, then I 
recommend the 
DSP-2232 without 
hesitation. ” 

notch HF performance. Though I was not 
able to test it myself, those I have spoken to 
who use the DSP-2232 for satellite opera¬ 
tions are very pleased with its performance 
there—the only disappointment being the 
lack of Doppler shift compensation at this 
time. 

Some Flaws 

The DSP-2232 is not perfect; what is? 
The good news is that what is lacking is 
software. All of the complaints are not-yet- 
implemented features. The frequency 


up/down control, for example. There is also 
currently a lack of software to take advan¬ 
tage of the SSTV and gray scale facsimile, 
but these are on the way. The DP-2232 is a 
relatively new product using a relatively new 
technology. AEA has been very responsive 
in correcting problems as they are brought 
to light, and adding features as the produc¬ 
tion schedule allows. For example, a 
PACTOR upgrade for the unit is due out 
soon. This will be a software upgrade— 
proving the value of DSP. 

The other area that some might consider 
a problem is cost. The DSP-2232 is not 
cheap. On the other hand, “you get what 
you pay for” applies to this product as much 
as any. The box is protected against obso¬ 
lescence by its DSP technology until our 
digital modes exceed its computer power. 
This will certainly happen someday, but it 
isn’t an imminent concern. 

Conclusion 

If the price isn’t a problem, I can recom¬ 
mend the DSP-2232 without hesitation. It is 
truly state of the art. Those of you involved 
in high speed packet, satellite, or HF opera¬ 
tions will have a hard time doing better at 
any price. The DSP-2232 has a safe future. 
As the VHF packet and HF digital networks 
mature, the DSP-2232 will follow with just a 
change of firmware. H 
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Number 7 on your Feedback card 


Digital Satellite 
Gateway Nodes 

How to get on OSCAR 22 with an HT. 

by John A. Hansen WA0PTV 


K en KE2SR, who lives near Buffalo, 
New York, is a fairly new Technician 
class ham who uses his Commodore 64, a 
Digicom modem, and an HT to communi¬ 
cate on packet radio with hams in Aus¬ 
tralia, New Zealand and elsewhere around 
the world via the orbiting satellite OSCAR 
22. Impossible, you say? Not at all—he 
simply uses his local packet satellite gate¬ 
way node. 

The satellite gateway node system is a 
fairly new development in packet radio 
satellites. It permits region-wide access by 
hams with anything from very modest 
equipment to the latest in digital satellite 
technology. You don’t need a satellite 
transceiver, you don’t need satellite anten¬ 
nas, and you don’t need any specialized 
modems. All you need is a standard bare- 
bones packet station that is capable of con¬ 
necting with your local BBS. The “catch” 
is that there must be a BBS in your area 
equipped as a satellite gateway node. 

The satellite gateway node software au¬ 
tomates the interface between a standard 
packet radio bulletin board system and a 
high speed (9600 baud) satellite ground sta¬ 
tion. All users of the BBS (and all other 
BBSs in the region) can have access to di¬ 
rectories of the files available on OSCAR 
22, can mark files to be downloaded the 
next time the satellite is overhead and have 
those files imported directly into the BBS, 
and can upload files to the satellite. In 
short, they can do virtually everything with 
the OSCAR 22 satellite that they would be 
able to do if they spent several kilobucks 
setting up their own satellite ground sta¬ 
tions. 

About OSCAR 22 

UoSat-OSCAR 22 has been in orbit more 
than a year now. It was built by the Univer¬ 
sity of Surrey in England and represents the 
current state of the art in digital satellites. It 
is essentially an orbiting bulletin board 
with 8 megabytes of on-board storage. The 
uplink is on 2 meters and the downlink is 
on 70 cm. Both the uplink and the down¬ 
link are FM and run at 9600 baud. Files can 
be uploaded and received at a very fast rate. 


It is possible, for example, to upload a 
100K file in about three minutes. Depend¬ 
ing on the level of congestion on the satel¬ 
lite, it is possible to receive files from the 
satellite at about the same rate. On a typical 
satellite pass of 13 minutes duration, over 
half a megabyte of data can be obtained. 
For the most part this data is compressed, 
so the amount of actual uncompressed data 
received is quite a bit greater. 

Typically, OSCAR 22 passes over any 
point in the United States six times per day, 
with three passes in the morning and three 
passes in the evening. The passes are about 
10 to 15 minutes in duration and are spaced 
about an hour and a half apart. Because of 
the high data rates used on OSCAR 22, the 
variety of material available on this satel¬ 
lite is much greater than on a standard ter¬ 
restrial BBS. In addition to messages be¬ 
tween individual hams, there are photo¬ 
graphic images taken by the on-board cam¬ 
era; public domain software packages; 
schematic diagrams; digitized images of 
hams, their stations and the areas where 
they live; and digitized voice files. There 
has been something of an explosion of dig¬ 


ital experimentation on this bird as people 
have begun to appreciate the implications 
of being able to easily transfer files that are 
measured in hundreds of kilobytes rather 
than in bytes or kilobytes. 

Ground Station Requirements 

Ground station requirements are fairly 
modest, requiring FM radios on 2 meters 
and 70 cm and vertical antennas with a 
preamp on the 70 cm side. As a practical 
matter, however, most ground stations ac¬ 
cess this satellite with OSCAR-13-class 
stations (high gain, directional antennas) so 
that in heavily populated parts of the earth, 
such as the United States, access with ver¬ 
tical antennas is difficult. There are a few 
other difficulties as well. The radios used 
must be capable of 9600 baud transmis¬ 
sion/reception and the TNC used must 
have a 9600 baud modem. Because the 
satellite moves across the sky, there is a 
problem tuning the radio during the pass to 
correct for the Doppler shift. The technolo¬ 
gy is available for automatically tuning the 
radio and pointing the antennas, but it is 
difficult to accomplish this cheaply. 



Satellite tracking software will let you know when the satellite is within range. 
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UoSat 22 Directory 


Msg# 

Size 

To 

From 

T Date 

Filename 

Subject 

a6ff 

1544 

N40UL 

KG4TM 

A 11/10 

n4oul.zip 

More user info 4U 

a712 

2746 

G3CDK 

WA0PTV 

A 11/10 

GW2656.ZIP 

Gateway Nodes 

a713 

978 

VK4BRG 

WB2WPM 

A 11/10 

GW8745.ZIP 

THANKS QSL 

a708 

1373 

wbOscd 

kdSsi 

A 11/10 

jiml.txt 

CTS thoughts 

a70a 

1878 

kd8si 

wb0scd 

A 11/10 

leo.txt 

Greetings Leo 

a70f 

762 

ZL2AT! 

KB20UT 

A 11/10 

GW1913.ZIP 

HELLO!! 

a71c 

1869 

WB6LLO 

K60YY 

A 11/10 

wb61lo.zip 

CFG FILES & COMMENT 

a725 

937 

KB7CNN 

N7RYW 

A 11/10 

kb7cnn1 .txt 

Thanks 

a731 

1876 

G3cdk 

ohlkh 

A 11/10 

roddy 

In some ways. 

a732 

944 

oh7by 

ohlkh 

A 11/10 

pa!i0911 

Onnea vaan 

a736 

1049 

JA6FTL 

ZS6AQC 

A 11/10 

JA6FTL02.ZIP 

JA6FTL02 

a778 

1978 

wb6!lo 

KB2MVN 

A 11/10 

wb6ilo 

DLTHiS FIRST 

a779 

1646 

WB4FIN 

KG4TM 

A 11/10 

WB4FIN.ZIP 

SASJOO on 2 PC’S? 

a75f 

21759 

OH1KH 

VK3AHJ 

B 11/10 

Cats.. 


a772 

816 

wb6l!o 

jhlaoy 

A 11/10 

WB6LLO11.10 

Thanks reply 

a74c 

404 

dilcr 

hb9aqz 

A 11/10 

101192.aqz 

T_B Kaeschtele? 

a74d 

865 

N40UL 

(T9DLN 

A 11/10 

N40UL.TXT 

USERS INFO DSP-12 

a759 

12540 

Satgat 

VK4TTY 

A 11/10 

rtty 

RTTY NEWS 

a768 

794 

SM0TER 

VK4KAA 

A 11/10 

SM0TERO2.ZIP 

THANKS 

a769 

800 

ZL1ACO 

VK4KAA 

A 11/10 

ZL1ACO03.ZIP 

THANKS 

a76b 

1122 

WB8LEM 

VK4KAA 

A 11/10 

WB8LEM03.ZiP 

THANKS 

a76c 

1988 

n4oul 

tf3lj 

A 11/10 

n4oul.001 

DSP-12 Users List 

a76d 

751 

on6ug 

DJI KM 

A 11/10 

on6ug.!zh 

FT-736R CAT-Ctrl 

a786 

747 

N40UL 

WB4FIN 

A 11/10 

n4oul01.zip 

User Into 

a777 

864 

W6SHP@WD6 

N3CXP 

A 11/10 

myfile 

A QUESTION ABT THE 232 

a776 

60398 

vk3ahj 

kb2mvn 

B 11/10 

famiiy.zip 

family.pic 

a788 

327 

I0QGR 

N40UL 

A 11/1O@I0QGR 

REPLY 


a787 

698 

EA4RJ 

N40UL 

A 11/10 

EA4RJ2 

DSP-12 

a71d 

612 

KA7CMF 

K60YY 

A 11/10 

jack.txt 

THANKS 

a71f 

1006 

wbOscd 

kd8si 

A 11/10 

jim3.txt 

Doppler feedback 

a720 

1172 

WH6I 

N40UL 

A 11/10 

WH6I 

DSP-12 REPLY 

a774 

19195 

vk3ahj 

ohlkh 

B 11/10 

ronlOII.Izh 

Small is beautiful.. 

a775 

774 

oh7by 

ohlkh 

A 11/10 

palibat.lzh 

Bat.it 

a78e 

794 

ohlkh 

OH7BY 

A 11/10 

ohlkh.lzh 

Kiitosja onnea!! 

a711 

1951 

WD4ASW 

WA0PTV 

A 11/10 

GW1695.ZIP 

Re: Progress with DOF 

a70b 

323 

WB0SCD 

WD8NNG 

A 11/10 

lloyd.jim 

Lindenblad 

a726 

2040 

N40UL 

N7RYW 

A 11/10 

n4oul1.txt 

DSP-12 User 


Notes: Neither ZL2ATI nor KB20UT own satellite stations, yet they appear on this directory as it they did because they are using gateway nodes. 
File a776 is a digitized picture. 


Figure 1. Typical Uo22 directory file as it appears on the BBS. 


A typical Uo22 ground station consists 
of a modified Yaesu FT-736R (or ICOM 
275/475 or 970 or Kenwood TS-711/811 or 
790), a 9600 baud modem, a pair of satel¬ 
lite antennas (such as the KLM 40CX and 
22C) and a computer-driven rotator (such 
as the Yaesu 5400). Many other combina¬ 
tions are possible and it certainly is possi¬ 
ble to operate Uo22 with less expensive 
equipment, but this is a typical station con¬ 
figuration. 

Enter the Gateway Node 

Many people would like to have the ben¬ 
efits of operating Uo22 but are unable to 
make the investment required. The Satellite 
Gateway Node software was designed to 
meet this need. It integrates a fully-auto- 
mated satellite ground station with a stan¬ 
dard terrestrial BBS. It runs entirely unat¬ 
tended and requires little more sysoping 
than does a stand-alone BBS. Here is how 
it works. 

Twice a day (after each set of satellite 


passes) a directory of the most recent files 
available on Uo22 is placed on the terres¬ 
trial BBS. BBS users can then read that di¬ 
rectory (by simply reading the message 
containing it) to find out what is available. 
(A typical directory file is displayed in Fig¬ 
ure 1.) The directory shows the file num¬ 
ber, the file size, who the file is to and 
from, the date the file was uploaded, the 
filename, and a subject for the file. In addi¬ 
tion, in the “T” column, it shows whether 
each file is an ASCII type or binary type 
file. When BBS users request ASCII files, 
the files are imported into the BBS as stan¬ 
dard messages directed to the individuals 
who requested them. When BBS users re¬ 
quest binary files they are moved to a spec¬ 
ified subdirectory on the BBS where they 
can be downloaded by the users who re¬ 
quested them. In the latter case the user is 
sent a message telling him that his binary 
file has arrived. 

If a BBS user wishes to obtain any of the 
files in the Uo22 directory, he merely sends 


a message to U022MK @ U022MK that 
contains a list of the file numbers he wants. 
Each time a file is received from the satel¬ 
lite it is placed in a special subdirectory. 
When someone requests a file from the 
satellite using the U022MK procedure, the 
gateway node first checks this subdirectory 
to see if the message already exists. If the 
message exists, it is immediately uploaded 
to the BBS. If not, it is marked for automat¬ 
ic downloading from Uo22 on the next 
pass. This is why the system is called a 
NODE. Files are stored on the gateway 
node so that a file is never requested from 
the satellite more than once. 

It takes awhile to get used to having to 
enter a request for a file and then wait until 
later to actually receive the file. As a prac¬ 
tical matter, however, this is what satellite 
ground station owners have to do as well. 
Files obviously can only be obtained when 
the satellite is actually overhead, so users 
must wait until the satellite comes up, re- 
Continued on page 24 
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Number 8 on your Feedback card 


Clock It Quick 

Tame ripple counter chips. 

by Eddie J. Arnold 


T his article will teach you how to lame 
ripple counter chips, such as the 
CD4020, CD4040, and CD4060. 

Back in 1988 a guy asked me to build 
him a timer circuit that would require his 
kids to put a certain amount of money in¬ 
to a coin slot, thereby allowing them an 
allotted period of time to watch televi¬ 
sion. The idea was novel, I thought. 

I got the bulk of the circuit working, 
but not the timing portion. I was using the 
CD4060 chip in this particular applica¬ 
tion. I started playing around with certain 
guessed values to get a “feel” for what 
kind of time I could expect to receive at 
respective pinoc 1 locations. I was looking 
for 60 minutes on one pin and 30 minutes 
on the other, and I also needed 15 min¬ 
utes on a pin. 1 can’t tell you how many 
hours I played with that circuit. 

The obvious question came to mind: 
How could I quickly and consistently use 
the clock portion of the timing chips? 
This article will provide you with formu¬ 
las, an example, and even a program writ¬ 
ten in GW-BASIC. The information pre¬ 
sented is straightforward and simple to 
implement. 

Formulas 

The following conventions will be used 
in this discussion: 

F = frequency (hertz) 

T = time (sec) 

2 A n = relates to positional value of a 
positive pin location. 

EXAMPLE: 

Chip: CD4060 
Time: 60,30,15 minutes 
Outputs: Three needed for the above 
times. 

Hint: The highest output available is 
2 A 14, and remember that there are no out¬ 
puts for divisions of 2, 4, 8, and 2048. 
Design for longest period of time, allow¬ 
ing for pin locations for shorter periods to 
be detected. 

See Figure 1: 
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Oscillator frequency = 2 A N/time(sec) 

Select pin #3 (2 A 14)= dec (16384) 

= 2 A N.Use for 60 minute outputs. 

Results: 16384/(t*60sec) = 4.66 Hz 

= (F)requency 

Pin #3 = 60 min. 

Pin #2 = 30 min. 

Pin #1 = 15 min. 

Remember that for the internal oscilla¬ 
tor of the CD4060 the following is true: 

F= 1/(2.2*R1*C1). Note: 2.2 in the for¬ 
mulas is the time constant for the circuits. 

Cl = 1/(2.2*R1 *F) 

R1 = 1/(2.2*C1*F) 

To use the CD4020 and CD4040 you 
must use an external oscillator circuit, 
such as the 555 timer. Simply build this 
circuit so that its frequency output match¬ 
es that of the one shown on the GW-BA¬ 
SIC program. 

Using the Program 

The program is based on the assump¬ 
tion that you want to produce a certain 
time output at a particular pin number of 
CD4060 and some similar chip. 


To use chips other than the CD4060 
you must list line #1100 and insert appro¬ 
priate decimal weights for the pinouts of 
the chip you intend to use. The commas 
in line 1100 are to prevent pins that are 
not outputs from getting mixed with the 
pins that your chip is using. So, if you 
modify the program you must align this 
location properly or else your data will be 
faulty. (See the program listing.) 

There are several possible applications 
for this program: 

1. Trigger tone circuits (ham radio). 

2. Base of an extended timer circuit. 

3. Time-to-binary-weight converter. (Is 
this a new thought?) 

4. Morse code test timer (words per 
minute). 

Conclusion 

TYPE load “time” lo load the program. 
Modify the program to your delight. 
There is ample room for many enhance¬ 
ments. Save time and prevent brain 
damage using this helpful program. Have 
fun! g] 


See the program listing on the bottom 
of page 24. 
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Figure I. Pinouts. 



Digital Satellite Gateway Nodes Continued from page 20 


gardlcss of whether they are requesting a 
file from their own ground station or from 
a gateway node. 

To respond to a message that a BBS user 
has obtained from the satellite the user can 
use the SR (send reply) command, just as 
he would to respond to a message that 
came from any other source. The response 
will automatically be routed to the satellite. 
Furthermore, users may initiate satellite 
contacts by uploading messages either to 
other satellite users or to ALL, just as they 
could on a terrestrial BBS. They do this by 
using the SB (or SP) command: SB ALL @ 
U022UP. The destination U022UP tells 
the BBS to route the message to the satel¬ 
lite. Messages that come from satellite 
gateway node users appear on the satellite 
just as they would if the gateway node user 
owned and operated his own satellite 
ground station. In Figure 1, for example, 
message A70F is from KB20UT to 
ZL2ATI. Neither of these stations actually 
owns their own satellite ground station, yet 
they appear on the satellite directory just as 
if they did. Thus, when you see messages 
on the satellite directory it is impossible to 
determine whether they came from satellite 
operators who used their own ground sta¬ 
tions or from satellite operators who used a 
gateway node. 

Once a BBS user has uploaded any mes¬ 
sage to the satellite, his call and home BBS 
are placed in a special file of satellite users. 
In the future, any files that appear on the 


satellite addressed to this station will be au¬ 
tomatically received and imported into the 
BBS without any action being taken by the 
BBS users. Thus, the interface between the 
BBS and the satellite ground station is es¬ 
sentially seamless. 

The satellite gateway node is available 
not only to users of the BBS that is at the 
gateway node site, but to all other BBSs in 
the region as well. All the additional BBSs 
need to do is make sure that all messages 
that are either @ U022MK or @ U022UP 
are forwarded to the BBS that is at the 
gateway node site. The gateway node 
keeps track of the home BBS of each node 
user and automatically routes all of his or 
her messages to that BBS. Thus, one gate¬ 
way node can serve an entire region. In 
fact, there are significant savings that occur 
as the service region expands. Since each 
file is only downloaded once, no matter 
how many stations request it, as more and 
more stations use any one gateway node 
the proportion of file requests that actually 
involve downloading from the satellite will 
fall. 

How to Establish a Gateway Node 

A gateway node consists of a fully-auto¬ 
mated satellite ground station (including 
automatic radio tuning and antenna point¬ 
ing) and a standard terrestrial BBS. These 
are fairly stiff requirements (generally in 
the $3,000 to $5,000 category for every¬ 
thing if purchased new), yet there are a 


great many such stations currently in exis¬ 
tence. Furthermore, since this is no more 
than the cost of many repeaters, it might be 
an appropriate project for a club to under¬ 
take. Generally, the system will involve a 
multitasking system such as Desqview, 
with the BBS running in one window and 
the gateway node software running in an¬ 
other. Aside from the satellite ground sta¬ 
tion software (which is available from 
CompuServe and other sources), all of the 
software that is needed to run the gateway 
node is available from the author free of 
charge. The disk contains complete docu¬ 
mentation for setting up the system and a 
discussion of hardware and software choic¬ 
es that are available. Simply send a format¬ 
ted disk and a return disk mailer. 

It is hoped that the satellite gateway 
node system will bring the latest in digital 
satellite technology to many people who 
would otherwise be unable to participate. It 
is also hoped that by providing an opportu¬ 
nity for hams to participate in satellite op¬ 
eration without purchasing satellite equip¬ 
ment, congestion on the satellite will ulti¬ 
mately be reduced. 

Please remember that amateur satellites 
are not cheap to build or launch. If you find 
that you are enjoying using these birds ei¬ 
ther directly with your own equipment or 
indirectly using the gateway node system, 
please support the production and launch 
of additional satellites by becoming a 
member of AMS AT R1 


Clock It Quick 


Continued from page 22 


1000 REM PROGRAM NAME- TIME 

1010 REM BY EDDIE ARNOLD :SPRINGHILL,TN 

1020 DIM A(2 0) 

1030 CLS 

1040 LOCATE 1,25 

1050 PRINT"TIME MACHINE 4060" 

1060 RESTORE 

1070 FOR L= 1 TO 14 

1080 READ A(L) 

1090 NEXT 

1100 DATA 4096,8192,16384,64,32,16,,,,,,512,256,1024 
1110 LOCATE 3,10:CT=0 
1120 SS="MINUTES" 

1130 PRINT"TIME =:" 

1140 LOCATE 8,10 

1150 PRINT"SPACE BAR TO INCREMENT" 

1160 LOCATE 9,10 

1170 PRINT"ENTER TO STORE" 

1180 FOR T= 1 TO 120 
1190 LOCATE 3,20 

1200 PRINT USING "_T« 555_ MINUTES";T 

1210 A$=INKEY$:IF AS="" THEN 1210 

1220 IF A$=CHR$(32)THEN 1250 

1230 IF A$=CHR$(13)THEN 1270 

1240 GOTO 1210 

1250 NEXT 

1260 GOTO 1110 

1270 CLS 

1280 LOCATE 5,20 
1290 PRINT"MENU" 

1300 LOCATE 8,15 

1310 PRINT"(1) INPUT R ,FIND C" 

1320 LOCATE 9,15 

1330 PRINT"(2) INPUT C ,FIND R" 

1340 LOCATE 10,15 
1350 PRINT"(3) END" 

1360 B$=INKEY$:IF B$ = "" THEN 1360 


1370 IF B$="l" THEN 1410 

1380 IF B$="2" THEN CT=l:GOTO 1410 

1390 IF B$="3" THEN END 

1400 GOTO 1360 

1410 LOCATE 5,20 

1420 INPUT"WHAT PIN# DO YOU WISH TO USE";P 

1430 IF P-7 OR P-8 OR P=9 OR P=10 OR P=ll THEN 1030 

1440 IF CT=1 THEN 1470 

1450 CLS:LOCATE 6,20 

1460 INPUT"VALUE OF R1 (OHMS)";R1:GOTO 1490 
1470 CLS:LOCATE 6,20 

1480 INPUT"VALUE OF Cl (UF.)";Cl:GOTO 1530 
1490 F=A(P)/(T*60) 

1500 M=(R1*2.2)*F:C=1/M 
1510 W=C*10~6 
1520 GOTO 1560 
1530 F-A(P)/(T*60) 

1540 M=((C1/10*6)*2.2)*F:R1=1/M 

1550 W—R1 

1560 LOCATE 8,20 

1570 IF CT =1 THEN 1590 

1580 PRINT USING"_C = *555*55.UF ";W :GOTO 1610 
1590 LOCATE 8,20 

1600 PRINT USING"_R1 = _ ohm(s) ":W 

1610 LOCATE 9,20 

1620 PRINT USING »_TIME = MINUTE(S)";T 

1630 LOCATE 10,20 

1640 PRINT USING"_PlN_a;?»" ,-p 

1650 LOCATE 11,20 

1660 PRINT USING"_FREQ: *#**#*#.#*_ RZ»";F 
1670 LOCATE 15,20 

1680 PRINT"TO CONTINUE PRESS (Y/N)" 

1690 CS = INKEYS:IF CS = "" THEN 1690 
1700 IF CS - CHR$(121) OR C$=CHR$(89)THEN 1030 
1710 IF CS = CHRS(llO) OR CS=CHRS(78}THEN END 
1720 GOTO 1690 


GW-BASIC program. 
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Number 9 on your Feedback card 


Dual Half-Wave Antenna 

A ground independent antenna with gain. 

by Jack Kuecken KE2QJ 


I n the early days of broadcasting, Ballen- 
tine 1 showed mathematically that the max¬ 
imum ground-wave field strength would be 
produced by a 5/8-wave vertical antenna. 
The 5/8-wave radiator is theoretically 2.9 dB 
superior to a quarter-wave and 1.2 dB better 
than a half-wave. Because of the gain advan¬ 
tage, the 5/8-wave vertical is relatively pop¬ 
ular in 2 meter mobile applications, despite a 
few drawbacks. 

By 1934, Friis, Feldman and Sharpless 2 at 
Bell Labs had shown that a vertical half¬ 
wave antenna consistently showed a superi¬ 
ority of about 4 dB compared to a vertical 
quarter-wave, despite the fact that the theo¬ 
retical advantage is only 1.7 dB. They rea¬ 
soned that the losses in the counterpoise 
were much greater for the quarter-wave 
since the maximum current occurred at 
ground level. By comparison, the current 
maximum is halfway up the radiator on the 
half-wave and the minimum is at ground 
level. 

Mobile Antenna Background 

At the U.S. Army Signal Corps labs, 
Brueckman 3 showed that for mobile anten¬ 
nas, coupling to the vehicle and dependence 
upon ground can be minimized by placing a 
current minimum at the antenna base. This 
decoupling provided much improved circu¬ 
larity in the radiation patterns and made an¬ 
tenna tuning independent of the vehicle type 
and size. This work led to a number of de¬ 
velopments in military “antennas 0 ”, includ¬ 
ing the very widely used AS-1729 auto- 
tuned antenna, which covers the military 30 
to 76 MHz FM range. 

For my own 2 meter mobile setup I devel¬ 
oped the antenna illustrated in Figure 1. I 
drive a convertible, which presents several 
problems. First, you cannot mount the anten¬ 
na on the roof: second, the car seems to have 
more electrical noise than a closed sedan. 
Since the radiating element is a half wave¬ 
length high, the current at the base of the an¬ 
tenna is minimal and the coupling to the car 
skin is minimized. The noise pickup from 
this antenna is significantly lower than the 
noise pickup from a quarter-wave type. I 
have not actually measured the circularity of 
the radiation patterns on the car but no no¬ 
ticeable nulls exist. Since the 5/8-wave¬ 
length antenna does not have a current mini¬ 
mum at the base it does not enjoy the bene¬ 
fits of ground independence. 

The small LC network at the base of the 
antenna provides an efficient transformation 
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Photo A . The 2 meter mobile antenna mounted on a car: The two hooks catch the edge of the truck lid 
and the nylon string under tension holds the whole unit on via a hook caught on the lip of the trunk. 


from the very high impedance of the radiator 
(about 2,700 ohms) to the 50-ohm transmis¬ 
sion line. The antenna covers the range from 
144 to 148 MHz with a maximum VSWR of 
1.6 at the band edges and about 1.1 at band 
center. 1 found that with a 3” x 5” ground 
plane the antenna remains matched even sit¬ 
ting on a wooden cabinet! I installed one of 
these antennas at the 
peak of my roof for a 
base station antenna 
and have been delight¬ 
ed with the results. 

The lack of a require¬ 
ment for a counter¬ 
poise is a significant 
advantage. 

Two Half Waves 
in Phase 

In the interest of 
narrowing the eleva¬ 
tion pattern and ob¬ 
taining more gain 
from the omnidirec¬ 
tional base antenna, I 
considered using two 
half-wave vertical an¬ 
tennas, one above the 
other, phased to add in 
the far field. 

Figure 2 shows that 
the generator driving 


the two from a center gap produces currents 
which are in phase when viewed from a dis¬ 
tance, although they are obviously out-of¬ 
phase at the generator terminals. The free- 
space patterns shown in Figure 3 illustrate 
the results to be expected. The dual half¬ 
wave antenna will provide a pattern which is 
52 degrees between elevation half-power 



Figure 1. The ground-indepen- Figure 2. Two half waves in 
dent vertical half wave. phase. 





Figure 3. Elevation patterns of half-wave and 
ground independent dual half-wave. 
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Figure 4. Antenna circuit. 

points, compared to 78 degrees for the half¬ 
wave. Furthermore, the directivity will be 
1.4 dB higher than the halfiwave. Note that 
the elevation pattern has fourfold symmetry 
and only a quarter of the pattern is plotted. 

The narrower elevation pattern is an ad¬ 
vantage by itself. For one thing, it reduces 
the reflections from passing aircraft (which 
can cause a considerable flutter in the re¬ 
ceived signal). Secondly, it reduces the re¬ 
flections from foreground objects, which can 
distort the pattern. 

The Antenna Construction 

After several false starts I developed the 
feed circuit shown in Figure 4. I had some 
lengths of 7/8" o.d. aluminum tubing from a 
scrapped array. These were used for the radi¬ 
ators. Experimentally, I found that the high¬ 
est impedance resonance at 146 MHz, for 
this tubing diameter, could be obtained with 
38" radiators. By jiggcring the values of Cl, 
C2 and LI it was possible to obtain a very 
good match to 50 ohms. A measurement of 
current magnitude and phase showed that the 
radiator currents were equal and in phase as 
seen in the far field. 

Figure 4 is intended mainly to clarify the 
matching scheme. The construction is shown 
more clearly in Figure 5. The coax feed cable 
was actually run up the center of the lower 
radiator. The dielectric beads at the upper 
and lower radiator ends are used to center the 
coax and to provide a measure of tuning. At 
the center of the lower radiator a shorting 
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Figure 5. Basic construction. 


plug is inserted which shorts the outer con¬ 
ductor of the coax to the inside of the lower 
radiator, thereby making AB and DC a pair 
of quarter-wave (not quite) coaxial chokes. 
The coax used is 0.140" o.d. semirigid 50- 
ohm cable. If the shorting plug is made of 
brass it may be soldered directly to the cop¬ 
per tubing outer jacket of the coax. If the 
plug is made of aluminum, fashion a brass or 
copper sleeve which can be soldered to the 
coax and connected to the aluminum with 
screw pressure. One source for the miniature 
semirigid coax is Precision Tube Co. Inc., 
Microwave Division, Church Road and Wis- 
sihickon Ave., North Wales PA 19454. 

The two little capacitors used are Johan- 
son air variable 0.7-to-10.5 pF units. I 
picked these up at a hamfest for a few cents. 
A pair of piston caps might be better since 
they can handle more power and are easier 
to tune. The inductor consists of three turns 
of #16 tinned wire wound on a 3/4" form. 
We will discuss tune-up later. 

The insulators for this unit were made 
from white PVC water pipe. The construc¬ 
tion is shown in Figure 6. The construction 
technique used on this model is best suited 
to those who have a lathe available, but oth¬ 
er constructions not requiring a lathe are also 
feasible. 

The radiators are, as noted earlier, 7/8" 
o.d. aluminum tubing. In order to get a good 
fit, the nominal 1" pipe, which is actually 
1.063" i.d., must be shimmed. To do this I 
cut two 1.25" lengths of the pipe. I then cut 
out a portion of the circumference so that I 
could compress the remaining segment into 
a 1" diameter cylinder. I then slathered some 
PVC pipe glue on the center piece and the 
insert and drove the insert in with a soft mal¬ 
let. Immediately upon insertion, clamp the 
insulator in a vise to round up the egg shape 
that develops because of the uneven push of 
the insert. 

The PVC glue dries very fast. When the 
first end of the center insulator is done, do 
the other end. After the glue has dried for 
about a half hour the insulators may be 
bored out in a lathe to give a good fit for the 
upper and lower radiators. After the boring 
operation, the center insulator should have a 
center window about 1/2" x 1" opened to 
permit connection to the coax. 

The base insulator is made similar to the 
center insulator except that only one end is 
equipped with an insert. The base flange is 
made of any convenient material. It may be 
either metal or plastic. It must, of course, be 
strong enough to hold the overturning mo¬ 


ment due to wind loads on the radiators. In 
my case, I made it by laminating two pieces 
of 3/8" XXXP plastic (a paper-base 
melamine) and boring the assembly to ac¬ 
cept the base insulator outside diameter. 

Assembly 

To begin with, prepare the ends of the 
miniature semirigid coax. At each end mark 



Photo B. Dual antenna , showing the plastic 
bottle covering the matching network in the 
center of the antenna and the miniature 
ground plane. 










off 1/4" from the end and carefully score a drill a #39 hole 19" up from the base of the 
circumferential ring in the outer conductor lower radiator. Mark the center of the short- 

tube with a sharp knife. Grasp the piece with ing plug and slide the coax into the lower ra- 

a pair of pliers and gently work back and diator until the mark shows through the hole, 
forth. The outer tube will break circumferen- Drill and tap for three 4-40 flathead screws 

tially along the scored ring and the piece can to secure the plug. Flathead screws permit 

be pulled off. Next, cut the Teflon™ insula- one to slide the lower weather seal up the 
tion at a point 1/8" from the end of the tube, lower radiator. 

as shown in Figure 8. Take care at this point Next, fasten the center insulator to the up- 
not to score the center conductor. per radiator. This can be a permanent joint. I 

If the shorting plug is brass, slide it into use a cement used to mend vinyl and leather, 
position on the coax and solder it into place. found in shoe and leather stores under the 

If the plug is aluminum, slide the protective names “Shoe and Leather Patch” or “Shoe 

brass bushing into place and solder it. The Goo.” An RTV cement can also be used, 
shorting plug should be placed so that the Slide the radiator 1.25" into the insulator, 

prepared end of the coax projects beyond the Next, slide the insulator onto the upper 
end of the lower radiator into the center of end of the lower radiator without glue (you 

the gap between the upper and the lower ra- may wish to disassemble this joint later), 

diator. Now drill and tap through the insulator into 

The dielectric beads can be made from the upper radiator and lower radiator to 

polystyrene, G-10 epoxy Fiberglas™, Kel-F, make an electrical connection to each. Sheet 

Teflon or other dielectric with a low dissipa- metal screws may also be used, 
tion factor at 146 MHz. Do not use plexiglas Put a terminal lug on the upper and the 
or melamines. These washers are easily lower radiators. Additional screws may be 

turned on a lathe but may be Filed out by 
hand. A perfect Fit is not necessary; howev¬ 
er, the coax should not rattle too much. 

Next, slide the dielectric beads onto the 
coax. These may be held in place with a 
drop of epoxy. The beads should be posi¬ 
tioned to fall in the open ends of the lower 
radiator and should hold the coax centered. 

The next step is to install the BNC con¬ 
nector. There are cable connectors made to 
directly accept the semirigid coax but they 
are not often seen at hamfests. Figure 8 
shows how a standard BNC connector can 
be adapted to this coax. I used a UG-291B/U 
female so that a normal, male-ended cable 
can be attached without an adapter. The 
adapter brushing is used to make the coax fit 
the connector. First slide the nut, the flat 
washer and the gasket on the coax. The 
washer may have to be reamed slightly to fit 
over the shank of the adapter. The bushing is 
then slid onto the end of the coax with the 
flange flush, with the end of the outer con¬ 
ductor and sweat soldered in place. The pin 
is then soldered to the center conductor and 
the connector assembled. The piece which 
normally holds the braid and interfaces to 
the gasket is not 
used. 

Leads of approxi¬ 
mately L5" are next 
soldered to the end 
of the coax which 
will go into the insu¬ 
lator. Bend these 
leads more or less 
parallel to the axis. 

If an aluminum 
plug is used, drill 
and tap a radial hole 
from the periphery 
of the plug to the 
hole for the bushing. 

Insert a 4-40 head¬ 
less setscrew to lock 
the bushing in place. 

Next, mark and 



Figure 7. Base assembly. 



Figure 6. Center insulator. 
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the band, running out 
to less than 1.7 at 
144 and 148 MHz. 
The Smith chart 
shown in Figure 9 
shows the results of 
a measurement ob¬ 
tained using a Gen¬ 
eral Radio model 
1602B UHF admit¬ 
tance meter. The data 
has been rotated to 
the center of the an¬ 
tenna at the feed- 
point. The VSWR’s 
represented range is 
from 1.63 at 144 
MHz to 1.45 at 148 



Figure 9. Smith impedance chart of ground 
independent dual half-wave . 
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Figure 8. Cable assembly . 


added at this point to secure the insulator to 
the radiators. 

Reaching in through the window in the 
center insulator, pull the leads from the inner 
and outer conductor out through the window. 
Solder the coil between the terminal lugs 
and solder each capacitor between one of the 
leads from the coax and one of the end ter¬ 
minals on the coil. 

Insert the bottom end of the lower radiator 
into the base insulator and insert the base in¬ 
sulator into the base flange. Mount the an¬ 
tenna somewhere in the open and get ready 
to tune it. 

Tuning Up 

For the tune-up procedure you will need a 
signal source and some form of system to 
detect the matched condition. A directional 
coupler or SWR meter can be used; howev¬ 
er. I prefer the use of a bridge circuit because 
it’s more accurate. See the Radio Amateurs 
Handbook . In the 1990 edition, Chapter 25, 
pages 9 and 10 and Figure 21 give suggested 
circuits. 

Set the signal source to 146 MHz. Next, 
tune the two capacitors for the deepest null 
available. Try to keep the capacitances 
equal. The coil was initially close wound; 
stretch it axially a little bit. This decreases 
the inductance. Re-null the capacitors, again 
trying to keep them equal. If the null im¬ 
proves, you went in the right direction. 
Stretch the coil again and repeat the nulling. 
Eventually you should reach a point where 
the inductance is too small and the reflection 
starts to rise again. Back in to obtain the 
deepest null possible. 

If a reasonably sensitive bridge is used, 
you will find that as a good null is ap¬ 
proached the motion of your body within 
four or five feet of the antenna will cause the 
reading to change. It will be necessary for 
you to de-tune the antenna in such a direc¬ 
tion that the match improves as you walk 
away. Done properly, you should be able to 
attain a VSWR less the 1.1 :1 at the center of 


MHz. The tuning can 
easily be shifted to 
favor one end of the 
band or the other. 

For weather pro¬ 
tection, I cut off a 
plastic bottle and cut a hole through the bot¬ 
tom of the bottle to closely fit around the up¬ 
per radiator. This is placed upside down over 
the coil-capacitor assembly. A bead of RTV 
or shoe cement is used to seal the upper radi¬ 
ator. On the bottom side, the bottle top was 
similarly fitted around the lower radiator 
with the flange down. The lower edge of the 
upper part hangs below the upper edge of the 
bottom part. These are not tightly fitted or 
sealed. Instead, they are designed to be drip- 
proof and so that some air can circulate. My 
experience has taught that if you cannot get 
a true hermetic seal, you are better off to ar¬ 
range matters so that air can circulate and 
water and condensation can run out. 

The open end of the upper tube can be 
neatly sealed with a wine bottle cork. The 
brand is not important. My personal taste 
runs to dry white wines, however, a cork 
from a sherry bottle would do as well. 

For mounting the antenna, a 3" x 5" or 5“ 
x 7" ground plane is adequate. The BNC fit¬ 
ting should be in the center of the base insu¬ 
lator so that the driving cable is protected 
from rain, etc. No goopy sealing of the cable 
should be required. If you wish you can in¬ 
sert a rolled sheet of plastic into the bottom 
of the base insulator to protect the joint. Q 
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Protect 

your expensive gear. 
Fastest crowbar In the west... 
east, north 
and south. Blffi 

UJKE HIGH CURRENT 

POWER SUPPLIES 

S60-60AMP-13.8V .S430 

S80-80AMP- 13.8 V.S470 

S100-100AMP—13.8 V.S495 

S35H-35AMP-2BV. S410 

S55H-55AMP—28V.. .. .S475 

S25VH—25AMP—50V. S430 

S50VH—50AMP—50 V.S510 

S75VH—75AMP—50 V. . . S575 

OPTIONAL PAN COOLING.S 65 



•Electronic Reflated 
•Pold Back Current Limit 
•Dual Crowbar - Auto 
[?eset on 1 Pico Second, 
Latch on 1 u Second 
•Line Input Surge Protec¬ 
tion 

•Large Lignled Vbll/Amp 
Meter 

• Large Computer G rade 
Caps 

•Output R.E filters 


•Made in U.S.A. 

•One Year Warranty 
•Over Temp Protection 
•Over Temp Indicator 
•Crowbar indicator 

• 120/240 votts on Most 
Models 

• No Surge. Time umit, 
50% Duty, etc. with 
Optional Fan Cooling 

•Soft Start on Most 
Models 


LUKE CO. 

7113 North 9 Mile.Lake City, Mi 49651 
(616)229-4593 
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CIRCLE 243 ON READER SERVICE CARD 


MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY 



WITH TEC-200 FILM 

JUST 3 EASY STEPS: 

► Copy circuit pattern on TEC-200 film 
using any plain paper copier 

► Iron film on to copper clad board 

► Peel off film and etch 

convenient 814 X 11 size 
With Complete Instructions 
SA VSF ACTION GUARANTEED 
5 Sheets for $ 3.95 10 Sheets only $ 5.95 
add $1.50 postage tiY Res. add sales tax 

The MEADOWLAKE Corp. 

Dept. YE P.O. Box 497 
Northport, New York 11768 
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Number 10 on your Feedback card 


Active Antenna 
Using a MOSFET 

Build a low noise antenna. 

by Ken Cornell W2IMB 


I first became involved with active antennas 
back in the late ’70s while experimenting 
with communications on the 160 to 190 kHz 
FCC Fart 15 band. Due to the high ambient 
noise level encountered in this frequency 
range, the search for an efficient and low 
noise receiving antenna was an interesting 
experimental endeavor. The longwires and 
50-foot vertical used for transmitting were 
noise collectors in most locations. 

Quite a few of us LOWFERS (short for 
“low frequency experimental radio station”) 
started to use various designs of active an¬ 
tennas that consisted of a short whip vertical 
some three to six feet long with a preampli¬ 
fier built into the base. The antenna was 
connected via a random length of coax to a 
receiver coupler located at the station’s oper¬ 
ating position. Since it is relatively small 
and lightweight, it was easy to move it 
around the homestead and place it in the po¬ 
sition offering the best signal-to-noise ratio. 

The use of JFETs, such as the MPF102, 
was popular, and I have offered several de¬ 
signs in some printed articles and in my Low 
& Medium Frequency Radio Scrapbook se¬ 
ries. 

Using MOSFETs 

While experimenting with transmitters on 
the 510 to 1705 kHz band (again an FCC 
Part 15 band; 100 mW to a 3 meter antenna,) 
I found that the Amperex BS170 and the 
ZETEX BS170P were excellent final ampli¬ 
fiers. They are MOSFETs. 

I decided to try them out as an active an¬ 
tenna preamplifier. After quite a few bread¬ 
board layouts, I ended up with the circuits 
shown in Figures 1 and 2. I was quite 
pleased with its performance. 

Since the active antenna consists of a 
short vertical with a broadband preamplifier, 
I decided to put the entire unit within a five- 
foot length of white PVC pipe. Placing a 
PVC pipe cap on each end would make the 
unit weathertight. A coax fitting is placed in 
the bottom cap. 

The circuit for the active antenna is 
shown in Figure 1. Since the coax cable pro¬ 
vides two functions—one to feed the anten¬ 
na to the receiver and the other to supply 
power to the MOSFET—we need a receiver 
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coupler and a power supply isolator. This 
circuit is shown in Figure 2. 

An SPDT switch is added to the receiver 
coupler circuit to allow selection of either 
the active antenna or a reference antenna for 
comparison purposes, or to select the best 
antenna for signal-to-noise ratio. 

The active antenna circuit is wired up on a 
1" width of perf board. I used RG-59U coax 
cable and installed an F-81 coupler (Radio 
Shack #278-213), with the long-threaded 


shank to the inside, in the bottom pipe cap. 
The antenna assembly is shown in Figure 3. 

The actual antenna is a length of 1" alu¬ 
minum tubing with a hole for a 6-32 ma¬ 
chine screw at each end. The top hole is for 
securing the aluminum antenna tube to the 
PVC pipe. The bottom hole is for connecting 
a short length of flexible wire from the tube 
to the antenna input on the circuit board. A 
short length of RG-59U coax connected to a 
CF-59U male “F” connector is used to con- 



coax to 
■ receiver 
coupler 


T1 - See Text 
Cl - .1 pF. 35V 
R1 - 100 K Potentiometer 
RFC 1 -1 pH RF Choke 
J1 - See Text 


bottom view 


Figure 1. Active antenna . 









neci the coax cable feed to the circuit board, 
as shown in Figure 3. 

For testing, connect the coax fitting (se¬ 
cured in the bottom pipe cap) and the anten¬ 
na to the circuit board, laid out as it would 
be in the assembly, then connect the active 
antenna to the receiver coupler and the cou¬ 
pler to the receiver. Apply power. Adjust the 
100k potentiometer to provide between 15 
and 25 mA to the preamplifier. Then check 
the antenna for performance. If desired, the 
potentiometer can be removed and the resis¬ 
tance each side of the arm measured. Fixed 
resistors could be substituted. 

Assembly 

The assembly can now be slid into the 
PVC pipe, starting with the aluminum tube 
end. The top of the aluminum tube is cen¬ 
tered on a predrilled hole in the top of the 
PVC pipe and the tube is then secured with 
the machine screw and nut. The bottom pipe 
cap is firmly pressed on and then drilled and 
tapped on two sides for 6-32 securing 



screws. I suggest using stainless steel fasten¬ 
ers. 

The antenna is mounted vertically. I used 
Radio Shack #15-883 4" wall mounts. The 
“U” bolts that come with the mounts are not 
wide enough for the PVC pipe so they are 
not used. The hole spacing of the outer 
clamp needs to be made wider. I did this by 
placing the part on a sturdy support with the 
“V” shape up, then hitting it with a hammer 
to spread the holes. I then used 2-l/2”-long 
bolts to clamp the antenna. 

The active antenna output transformer 
"Tl” is wound on an Amidon FT50-43 
toroid form. The primary has nine turns and 
the secondary 18 turns. You can use #26 to 
#30 enameled wire. 

I obtained my MOSFETs from Digi-Key 
Corp., PO. Box 677, Thief River Falls MN 
56701. I used the ZETHX BS170P. I noted 
that they also list a Philips BS170PH. ZE- 
TEX also offers a VN10LP that experi¬ 
menters may be interested in. 

While the turns and ratio of turns on ‘Tl” 
is what I used, some ex¬ 
perimenters may try 
different windings, de¬ 
pending on their fa¬ 
vorite range of frequen¬ 
cies. However, it is a 


broadband device. 

After assembly, caulk the pipe caps and 
the heads of all screws to insure weather¬ 
proofing. I also suggest caulking the coax 
connector in the bottom pipe cap. 

Another scheme for mounting would be to 
add an eyebolt in the top pipe cap and hang 
the antenna from a supporting structure. In 
this case, securing screws should be added 
to the top pipe cap as in the bottom pipe cap. 

Don’t just pick a spot to locate the anten¬ 
na. Use a buddy and move the antenna 
around to find the quietest location as to the 
signal-to-noise ratio. Sometimes moving it 
only a few feet one way or another will 
make a big difference in the noise level. Al¬ 
so, don’t think that adding a long antenna 
will improve the performance; you will be 
getting more noise pick-up. The preamplifier 
will make up for the lack of aperture. 

To eliminate the chance of corrosion 
around the antenna’s coax connectors I rec¬ 
ommend that, once you have established 
their location and determined the coax 
length, you feed the coax directly through 
the bottom pipe cap and solder it to the cir¬ 
cuit board input terminals. Use a cable 
clamp on the inside and then caulk the cable 
entry. 


"ACTIVE, / j j+v. 

pmm y ; • || W 


Ml? 

iHVDC 3/93. | 


Figure 4. PC board pattern and parts placement for active anten¬ 
na and receiver coupler. 
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PARTS LIST 

Active Antenna 

Tl 

See text 

C1.C2 

0.1 pF 35V disc 

C3 

0.001 pF 35V disc 

R1 

100k potentiometer, Radio Shack #271-284 

Receiver Coupler 

RFC 1 & 2 

1 mH RF choke* 

J1 

See text 

J2 to J4 

Your favorite coax connector. J4 can be a 
binding post If a wire antenna is used for 
reference. 

*1 mH RF choke is for 160 meters and above. For low frequency work 
(160-190 kHz) try substituting a larger choke, such as 4.7 mH. 

Circuit boards are available from FAR Circuits, 18N640 Field Court, 
Dundee 1L 60118 for $4.50 (set of two boards) plus $1.50 shipping and 

handling. 













Hamsats 


Number 11 on your Feedback card 


Amateur Radio Via Satellites 


Andy MacAllister WA5ZIB 
14714 Knlghtsway Drive 
Houston TX 77083 

A new high-altitude amateur satel¬ 
lite is expected to be launched and 
commissioned this April. The French 
ARSENE satellite is a Phase-3 class 
satellite with a high orbit and a large 
complex spaceframe. 

The French Connection 

Over 15 years ago, a group of am¬ 
ateurs in ONES (National Center for 
the Study of Space—France) pro¬ 
posed that France should support 
amateur radio space activity with a 
major satellite construction project. 
The idea was submitted to directors 
at CNES in 1978, where It received 
favorable response. No financial com¬ 
mitment was required, but the CNES 
promised support in the form of 
space-ready parts that were not suit¬ 
able for future commercial or govern¬ 
ment projects. The CNES also of¬ 
fered to provide space on an Ariane 
flight where the entire capacity of the 
booster was not needed by the pay¬ 
ing customer. 

The ARSENE satellite program 
was organized with cooperation from 
three groups and various individuals. 
Industry was represented by the 
CNES, the radio amateurs through 
RACE (Radio Club de PEspace) and 
schools through ENSAE (I'Aeronau- 
tique et de I’Espace). The French 
equivalent of the American Radio Re¬ 
lay League, the REF (Reseau des 
Emetteurs Francais), joined with 
RACE to support the program. 

By 1979, initial contacts had been 
made between the three groups In¬ 
volved in the program. They consid¬ 
ered proposals for various satellite 
configurations and final orbits. Com¬ 
plete documentation was expected by 
the end of 1982 or 1983, with an esti¬ 
mated time for satellite construction 
of two years. They anticipated 
launching sometime in 1985. These 
goals were not met, but instead of dy¬ 
ing, the program progressed methodi¬ 
cally through the 1980s. Today AR¬ 
SENE is a reality and is waiting for 
launch on an Ariane type 42L launch¬ 
er with the geostationary TV satellite 
ASTRA 1C from French Guiana. 

ARSENE Today—The Satellite 

At launch, ARSENE weighs 150.6 


kg. It has six sides, not including the 
top and bottom. The main unit's di¬ 
ameter is 785 mm, the height is 618 
mm. Encompassing the maximum 
extension for antennas and other 
portions of the satellite, the dimen¬ 
sions increase to almost a meter In 
diameter and over a meter in height. 
The satellite will be spin-stabilized 
around the north/south axis, which 
will be held perpendicular with the 
equatorial plane of the earth. Attitude 
control will be handled by nitrogen 
jets. 

Power for the spacecraft comes 
from GaAs (Gallium Arsenide) solar 
panels from Italy generating 60 watts. 
The communications payload sup¬ 
ports a digital Mode B (70 cm up and 
2 meters down) and an analog Mode 
S (70 cm up and 13 cm down). Note 
Table 1 for a list of operating frequen¬ 
cies by mode. The two modes cannot 
be operated simultaneously, but will 
be controlled by a schedule to be de¬ 
termined after launch. 

The digital Mode B system repre¬ 
sents a departure from the current 
use of PSK or high-speed FSK in use 
on most current microsats and 
Uosats. ARSENE employs standard 
AFSK (Audio-Frequency Shift Keying) 
AX.25 packet. With three uplink fre¬ 
quencies on 70 cm and a single 
downlink on 2 meters, the system can 
be accessed by anyone using a stan¬ 
dard TNC (Terminal Node Controller) 
In conjunction with appropriate VHF 
and UHF radios and antennas. No 
special modems or radio modifica¬ 
tions are required. 

The 2 meter downlink runs 15 
watts out in the high-power mode 
and 2 watts in low-power. Packet op¬ 
eration is specified at 1200 bps with 
standard 1200/2400 Hz tones. The 
system works as a digipeater and 
does not support an on-board mail¬ 
box. The possibilities for such a 
satellite system are endless, but 
congestion is expected to be a prob¬ 
lem. 

The Mode S transponder is 16 kHz 
wide but will support any type of mod¬ 
ulation that is sent on the 70 cm up¬ 
link and fits the channel. Power out¬ 
put is 800 mW. The downlink frequen¬ 
cy is quite distant from that used for 
AMSAT-OSCAR-13 (over 40 MHz), 
so modifications to current Mode S 
receivers will be necessary. 


The Orbit 

The desired orbit for ARSENE is 
equatorial with an apogee (high point 
of the orbit) of 36,000 km and a 
perigee (low point of the orbit) of 
20,000 km. The Ariane rocket will 
place the satellites in a geostationary 
transfer orbit. This transfer orbit is 
highly elliptical and, due to a low 
perigee, is not suitable for a final or¬ 
bit. The ASTRA satellite will then be 
boosted to a geostationary position 
over the equator. ARSENE has its 
own solid-rocket motor. At the apogee 
of the fourth orbit the main ground 
control station will command the firing 
of the internal booster. This will give 
ARSENE its final orbital characteris¬ 
tics with a period of 17.5 hours. The 
ground track should closely follow the 
equator. Good access is expected 


even for stations above (or below for 
the Southern Hemisphere) 60 de¬ 
grees latitude. 

Operating with ARSENE 

Activity via the Mode S analog 
transponder will at first be quite light 
due to the downlink frequency in use. 
The satellite’s operating schedule will 
likely allocate only a small portion of 
each day to Mode S. Terrestrial 13 
cm systems use 2304 MHz and A-O- 
13 operates near 2400 MHz. AR- 
SENE’s use of 2446 MHz will likely 
be responsible for conversion and 
new construction articles. Link mar¬ 
gins show that uplink requirements 
will be similar to A-O-13, i.e. about 
300 watts ERP (Effective Radiated 
Power). This can be accomplished 
Continued on page 40 


Mode 

Uplink 

Downlink 

Signal Type 

B 

435.050 

145.975 

AX.25 AFSK FM 


435.100 

“ 

" 


435.150 

* 

" 

S 

435.110 

2446.540 

Any analog—up 
to 16 kHz wide 


Table 1. Frequency plan for ARSENE. 
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ARSENE Analog Telemetry Equations 


Channel 

Units 

Parameter 

Equation 

A3 

1 

Battery unload current 

y=1,664v +0.198 

A4 

V 

Battery end chg. thresh. 

y=1.008v+12.94 

A5 

V 

Battery voltage 

y=2v +8.72 

A6 

w 

VHF PA output power 

y=0.05v A 3+0.531 v A 2+0.25v 

A7 

V 

Primary bus voltage 

y=7.152v 

A8 

1 

VHF PA current (10 V) 

y=0.365v +0.149 

A9 

1 

VHF PA current (26 V) 

y=0.365v +0.149 

All 

V 

RSSI voltage TC channel 

y= v 

A13 

1 

Primary bus current 

y=0.619v +0.019 

A15 

V 

Rrst VHF PA voltage 

y=9v 

A17 

1 

Solar generator current 

y=0.573v 

A18 

1 

DC-DC cnvtr. In. current 

y=0.256v +0.02 

A19 

1 

Shunt regulator current 

y=0,669v -0.185 

A21 

1 

Battery load current 

y=0.174v -0.027 

A22 

T 

Battery temperature 

y-14v 

A23 

T 

Solar generator#! temp 

y=:-0.679033v A 5+9.57784v A 4 
-51.2412v A 3+127.622v A 2 
-170.345V+97.7918 

A24 

T 

Solar generator #5 temp. 

y=-0.679033v A 5+9.57784vM 
-51.2412v A 3+127.622v A 2 
-170.345V+97.7918 

A38 

V 

Fifth bat. element vltg, 

y-0.982v+3.258 

A42 

T 

Plateau temperature 

y=-0.337702v A 5+4.60193v A 4 
-25.4481 v A 3+71.3428v A 2 
-119.362V+109.681 

A44 

T 

Shunt regulator temp. 

y=-0.337702v A 5+4,60193vM 
-25.4481v A 3+71.3428v A 2 

-119.362V+109.681 

A46 

T 

Solar generator #3 temp. 

y=-0.771085v A 5+10,2258v A 4 
-51.6250v A 3+123.311 v A 2 
-154.219V+62.7882 

A48 

T 

Electro, gates 5-6 temp. 

y=-0.337702v A 5+4.60193vM 
-25.4481v A 3+71.3428v A 2 
-119.362V+109.681 

A53 

P 

Nitrogen tank pressure 

y=69.463v 

A54 

T 

VHF PA temperature 

y=-0.337702v A 5+4.60193vM 
-25.4481 v A 3+71.3428v A 2 
-119.362V+109.681 

A55 

T 

Nitrogen tank #4 temp. 

y=-0.337702v A 5+4.60193v A 4 
-25.4481 v A 3+71.3428v A 2 
-119.362v+109.681 

A58 

V 

RSSI voltage channel 1 

y=v 

A60 

V 

RSSI voltage channel 2 

y=v 

A62 

V 

RSSI voltage channel 3 

y= v 

A69 

T 

Nitrogen tank #1 temp. 

y=-0.337702v A 5+4.60193vM 
-25.4481 v A 3+71.3428v A 2 
-119.362V+109.681 

A71 

V 

Dosimetre 5 experiment 

y=v 


Table 2. ARSENE analog telemetry decoding equations from F6BVP. The teleme¬ 
try value of each channel is between 0-255. This corresponds to a voltage V be¬ 
tween 0-5 volts. The real value y of measured parameters is calculated from the 
formulas. 
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Joseph J. Carr K4IPV 
PO. Box 1099 
Falls Church VA 22041 

Restoring the Classics 

It only takes one hamfest to learn an 
elementary truth: Such events are 
games of musical junk. That is, people 
trade favorite or despised rigs and equip¬ 
ment of earlier times for other people’s 
favorite or despised rigs of other times. 
And, in some cases, spouses cast a 
wary eye on all that wonderful stuff com¬ 
ing in the back door after every hamfest. 

Well, why not put some of that equip¬ 
ment back on the air? I mean it—after 
all, we don’t all need to use a multikilo- 
buck Super Bandbuster IV SSB 
transceiver with its Flaming Blowtorch 
2000 linear amplifier. Besides the ham 
who simply cannot afford such things (as 
I was when I was a kid), there are also 
hams who can afford the Blowtorch and 
Bandbuster, but who like to work on sup¬ 
posedly antique radios. 

Because my electronics experience 
spans both the vacuum tube era and the 
solid-state era (which is continuing, of 
course), I find myself at home with a vari¬ 
ety of equipment. If you are not, and 
want to learn some basic tube theory, 
then look at any of the earlier editions of 
The Radio Amateur's Handbook or, if 
you will permit a commercial plug, see 


my antique radio book from TAB Books 
in Blue Ridge Summit, Pennsylvania 
(Phone:1-800-233-1128). 

Two pieces from my own collection of 
radio paraphernalia include the Heathkit 
DX-60B transmitter and the Hallicrafters 
SX-100 shown in Photo A. These two 
pieces of equipment would have made a 
real dandy Novice and General class 
station in the late 1950s or early 1960s. 

What to Look For 

There are several generic things that 
need to be done on nearly all vacuum 
era refurb jobs. First, if possible test all of 
the tubes. This might not be possible, 
even though at one time nearly every 
drug store and fast-food joint had a tube 
tester. Today, only older TV shops and 
antique radio repairers have them. If this 
isn't possible, then check the radio for 


operation and troubleshoot to find weak 
stages and so forth. My antique radio 
book gives info on how this job is done. 

Next, inspect the chassis, looking for 
signs of trouble. Look in the vicinity of 
the power transformers for signs of tar or 
pitch oozing out. This does not automati¬ 
cally mean that the transformer is bad, 
but it does tell you that it has been over¬ 
heated at some point in its career. Note 
the condition and attempt later to find out 
whether or not the transformer is good. 

Also examine the electrolytic capaci¬ 
tors in the rig (see Photo B). These com¬ 
ponents tend to dry out over time, and 
may have to be “reconditioned” or re¬ 
placed. Reconditioning is done by letting 
the set work for a couple of hours a day 
for about a week. On radio receivers that 
have been stored for many years you 
may find a high hum level in the output. 
This symptom indicates that the elec¬ 
trolytic capacitors used in the DC power 
supply ripple filter are bad. Some of them 
will reform after being used for a dozen 


or so hours. I once “reconditioned" a 
Hammarlund HQ-145 by letting it run for 
a week or so. The hum level dropped ev¬ 
ery day, and finally disappeared before 
the week was up. 

The signs to look for on the electrolyt¬ 
ic, indicating replacement, are discol¬ 
oration of the paper (if tubular), bulging 
(all types), or any oozing of material at 
the end caps (all types). In most cases, 
the oozing will be long over and only a 
gray, white or tan corrosion or dust re¬ 
mains. If you see this material, replace 
the electrolytic capacitor. Don’t even try 
to refurbish it.. 

The general rule of thumb for replac¬ 
ing an electrolytic, especially one in the 
DC power supply, Is that you can use 
one with the same or higher capacitance 
rating, or the same or higher Working 
Voltage DC (i.e. WVDC) rating. If the ca¬ 
pacitor appears to be bulged, then sus¬ 
pect that a higher WVDC rating is need¬ 
ed for the replacement. Measure the nor¬ 
mal voltage across the capacitor and 



Photo A. The Heathkit DX-60B transmitter (left) and the Hallicrafters SX-100 receiver (right). 


- Packet Radio - 

Portable & Affordable! 


★ Simple Installation 

★ No External Power 

★ Smart Dog™ Timer 

★ Perfect For Portable 

★ Assembled & Tested 

★ VHF, UHF, HF(IOM) 

Whether you’re an experienced packeteer or a newcomer wanting to 
explore packet for the first time, tllis is what you’ve been waiting for! 
Thanks to a breakthrough in digital signal processing, we have 
developed a tiny, full-featured, packet modem at an unprecedented 
low price. The BayPac Model BP-1 transforms your PC-compatible 
computer into a powerful Packet TNC, 
capable of supporting sophisticated features 
like digipeating, file transfers, and remote 
terminal access. NOW is the time for YOU 
to join the PACKET REVOLUTION! 

400 Daily Lane 
P.O.Box 5210 1 

Grants Pass, OR » 

97527 yj 

CIRCLE 269 ON READER SERVICE CARD 


Sm 

J Incorpi 


lUCfi 

Incorporated 



-800-8BAYPAC 


ij 1-800-822-9722 
j (503) 474-6700 



YOU'VE GOT TO BE THERE! 


GREATER BALTIMORE 
HAMBQREE AND 

CamPUTERFEST 

LARGEST IN THE 
MID-ATLANTIC AREA 

16,000 ATTENDED LAST YEAR 

MARCH 27 & 28,1993 

Maryland State Fairgrounds 
_ Timonium, Maryland _ 

Three Buildings • Over 700 Spaces 
Amateur Radio Manufacturers 
and Dealers 

Indoor Fleamarket • Outdoor Tailgate 
FCC Exams • Acres of Free Parking 

Call: 1 -800-HAM-FEST Write: G.B.H.& C. 

In MD: 1 -410-HAM-FEST Post Office Box 95 
Anytime, for voice or FAX Info Timonium, MD 21094 
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then multiply it by 1.20 (this allows a 20 
percent margin for error and variation). 
Next, multiply the WVDC rating of the ex¬ 
isting capacitor by 0.80 (also allowing for 
a 20 percent margin). If the voltage times 
1.2 is near (or higher than) the WVDC 
rating of the capacitor, then opt for the 
next higher value. 

I've seen this problem several times 
where 350 WVDC capacitors were used 
in a receiver that should have used 450 
WVDC. I recall a medical oscilloscope 
used for bedside monitoring in hospitals 
a couple of decades ago. It had a 270- 
voit DC power supply that used 60 
p.F/350 WVDC capacitors in the two 
sides. They were typically found bulged 
out after a year or so in service. Note 
that 1.2 x 270 = 324 volts, and that 0.80 
x 350 WVDC = 280 volts. Get the point: 
Under the worst case, which apparently 
occurred from time to time, we have a 
280-volt capacitor in a 324-volt circuit! 
With 20 or so of those 'scopes in our 
system, we were replacing electrolytics 
on a fairly regular basis. While this sce¬ 
nario is a bit extreme, it does happen. 
We replaced the capacitors with 60 
pF/450 WVDC units and never had an¬ 
other failure. 

Some receivers use a multisection 
electrolytic capacitor. These capacitors 
sit upright on the chassis, and may have 
either two, three or four electrolytic ca¬ 
pacitors in a single metal can (although it 
might have a paper insulating cover over 
it). All sections share a single common 
ground connection, which is the case of 




Photo B. Power supply electrolytic fil¬ 
ter capacitors are often bad after stor¬ 
age, even when they were good when 
the rig was first placed in storage. 

the can. Some old-timers would replace 
an open-circuited section (a fairly com¬ 
mon failure mechanism) by shunting a 
tubular electrolytic across the bad sec¬ 
tion. This saves the replacement job, and 
is cheaper than buying the entire multi¬ 
section electrolytic capacitor. Like many 
such “solutions,” however, it is simple, el¬ 
egant, easy and utterly stupid. In other 
words, it's wrong. Why? Because those 
electrolytics tend to fail later by shorting 
out. I’ve seen that happen so many times 
that I tend to get curmudgeonly and 
short-tempered when I see it. Besides, in 
those years when I worked on medical 
instruments I saw one case where such 
a repair might have cost a patient’s life. 
A contractor (not one of us in the hospital 
lab, thank God) had pulled that trick on a 
defibrillator, and then the main capacitor 
shorted. When the patient went into ven¬ 
tricular fibrillation, the docs tried to use 
the instrument, and it failed. Fortunately, 
there was one nearby on another unit 


|Ql : What Keeps You Twistin' 
when the lights go out? 

[a] : The EMOTO 201SAX and 201AAX Rotators! 


Professional grade, high performance rotators with one major 
difference: They both run on 12 volts DC! 

The 201 series rotators offer all the features and ruggedness you’ve come to 
expect from EMOTO: 

- Attractive* easy-to-read 360° circle controller on the standard 201 SAX 
home station version 

- Specially designed compact controller, perfect for outdoor field day, DX- 
pedition and VHF/UHF mountain topping on the 201A AX portable version. 

- Both models feature a conservative 8 square foot rating and handle most 
popular 3 element tri-band beams, even full-sized VHF/UHF antenna 
farms. 




This unique product is the logical solution for all ARES!RACES, Sky warn and 
other emergency stations looking for the ultimate in disaster communications 
preparedness! 

With the EMOTO 201 series rotators , you'll never have to be without your 
beams 'cause the lights went out! 

Electronic Distributors Corporation 
325 Mill Street Vienna VA 22180 
Ph 703-938-8105 FAX 703-938-6911 
Contact Your Favorite Dealer Today! 





Photo C. Capacitor bearing and rotor 
ground are often sites of problems in 
older receivers. 


and it was brought to the scene post 
haste ... but time was wasted. We'll 
never know whether proper repair proce¬ 
dures would've saved that life, but I know 
I'll never be party to such a shabby re¬ 
pair. Such are the lessons of life. 

Another thing to check is the condi¬ 
tion of the switches and potentiometers 
in the set. Use switch contact or TV tuner 
cleaner to spray down each switch, es¬ 
pecially rotary types, and each poten¬ 
tiometer. Get the stuff inside the compo¬ 
nent, and then mechanically operate the 
switch/pot vigorously eight to 10 times to 
thoroughly clean the insides. I've found 
antique bandswitches so corroded that 
only gentle rubbing with a pencil eraser 
did the trick. Be careful, especially on 
bandswitches, to not disturb surrounding 
circuitry. 

On receivers of old you will find a 
massive main tuning capacitor, a muiti- 
sectioned marvel of an air dielectric vari¬ 
able. Wonderful sight, those were! How¬ 


ever, they are also a pain in the neck af¬ 
ter 10 or 20 years of unuse. The front 
and rear bearings supporting the rotor 
plates are lubricated. The lubricant dries 
out with time. In addition, there is a 
ground spring that connects the rotor 
plates to the capacitor frame. These 
(usually brass) springs are the electrical 
connection. If the receiver intermittently 
howls and screams when tuned, or is ex¬ 
cessively microphonic (howls or screams 
when touched or vibrated), then suspect 
either the lubricant or the spring. 

The lubricant can be cleaned out 
with spray cleaner, but be sure not to 
spray the plates. Be gentle with the 
spritzer button! Replace the lubricant 
with white petroleum grease such as 
LubriPlate, or something similar. Some 
people claim that silicone grease works 
as well, but I haven’t used it so I can’t 
corroborate the claim. Use a toothpick 
to apply the grease, and then run the 
capacitor through its entire range sever¬ 
al times. 

The ground spring needs to be 
cleaned, especially under the tip that 
rests on the capacitor mounting plate. 
Gently raise it—but not too far—and bur¬ 
nish the metal underneath it and on its 
bottom side. This trick should reground 
the capacitor and make the radio work 
again. 

Of course, there may be other prob¬ 
lems, and they will require normal trou¬ 
bleshooting procedures to find. Those 
mentioned above are often due to old 
age or the abuse of nonuse. SI 




PackeTwin™ Wireless Communications System (shown) 


Thinking about the move to packet? At Gracilis, we’ve got your ticket—Today 
and tomorrow. 

Using our dual-channel PackeTwin module and your existing IBM^-PC or com¬ 
patible, you can communicate with other packet radio stations throughout the 
world. Send mail, download files, browse data bases, or just talk to your friends. 

When you order our PackeTwin Wireless Communications System, you’ll get a 
plug-’n’-play 9600 baud system, complete with modem and palm-size two watt 
UHF transceiver You supply the PC and antenna —We supply the rest 7 If opera¬ 
tion at 1200 or 2400 baud is desired, plug-in modems can be ordered for direct 
connection to your existing transceiver or use with our UHF transceiver. 

Consider these important features... 

* Dual-channel operation to 19.2kbps—with a single channel capable 
of speeds to 1Mbps using RS-422 connection and the PC’s DMA 
channels 

* Free software that provides access to existing AX.25 and newer 
TCP/IP networks includes features such as BBS operation. Mailbox, 
SYSOP chat, and file transfer 

* Free product software and firmware updates 


For information contact your distributor, or... 


Gracilis 


The new name in Packet Radio 



623 Palace Street, Aurora, IL 60506 Ph;(708) 801-8800/FAX:(708) 844-0183 
Email: info@gracilis.com 


fBM Is a registered trademark 0 t International Business Machines Inc.: PackeTwin Is a Irademark of Gracilis. Inc, 
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Hamsats 


Continued from page 36 


with 30 watts on 70 cm to a 10 dB 
gain antenna. For the downlink, a 
GaAsFET preamp and a 2.5-foot dish 
with coffee-can feed should work. 

Mode B will be the most common 
ARSENE activity. The link margin on 
the uplink will be the same as Mode 
S, but due to congestion, it may seem 
to take much more power at times 
when the satellite is visible to many 
users. The high-power 15 watt down¬ 
link on 2 meters will be an easy copy 
on a moderate beam at a home sta¬ 


tion. While signals may be audible on 
portable equipment with omnidirec¬ 
tional antennas, the packet copy wilt 
likely be poor. Since the orbit is quite 
high even at perigee, there will be no 
times when the signals will be over¬ 
whelming. They will, however, be 
consistent and show very little 
Doppler shift. 

The French telecom authorities 
have assigned ARSENE the callsign 
FX0ARS. Satellite builders have de¬ 
cided to label the AX.25 frames with 


ARSENE-1, ARSENE-2 and AR- 
SENE-3, depending on which TNC is 
transmitting. After launch ARSENE 
will retain Its prelaunch name, al¬ 
though there will be no problem with 
other international groups that may 
decide to assign an OSCAR number. 
Depending on the launch status of 
other hamsats currently waiting for 
launch, ARSENE may become known 
as ARSENE-OSCAR-24 or ARSENE- 
OSCAR-25. 

ARSENE Telemetry 

The single 2 meter downlink fre¬ 
quency will carry telemetry informa¬ 
tion as well as the digipeated packet 
activity. The data downlink carries in¬ 
formation on 30 analog channels and 
nine satellite status bytes. The format 
will be unconnected AX.25 frames. 
Table 2 shows information on the 
analog telemetry equations as re¬ 
ceived from Bernard Pidoux F6BVP 
via Joe Kasser G3ZCZ/W3. Note that 
the parameter value is denoted by “y" 
and the variable V is the value sent 
from the satellite to be used in the ap¬ 
propriate equation. The “Units” col¬ 
umn shows the type of measurement 
for the channel where “V” is voltage in 
Volts, T is current in amps, “T" is 
temperature In degrees Celsius, “P B is 
pressure in Bars and “W” is power in 
watts. 

The nine digital-format status 


bytes include two eight-bit bytes STA 
and STB that describe the status 
of 16 on-board systems. Table 3 
shows the breakdown of this Informa¬ 
tion. The other seven status bytes 
include four for message handling 
and three that represent counter in¬ 
formation. 

A shareware program (PC) written 
by FCIOAT to decode telemetry on¬ 
line is available from ATEPRA (Asso¬ 
ciation Technique pour I’Experimenta- 
tion du Packet Radio Amateur), 23 
rue de Provins, F-77520 MONS EN 
MONTOIS, France, Europe. It is com¬ 
patible with CGA, EGA or VGA dis¬ 
plays and requires only the addition 
of a receiver tuned to 145.975 MHz 
FM, a standard TNC and an antenna. 

Get Ready 

ARSENE promises to be an ex¬ 
citing satellite. Its curious orbit and 
standard packet system set it apart 
from any other hamsat available 
for use by all hams. Congestion is 
expected after this satellite is “discov¬ 
ered” by the ham community. Expect 
announcements concerning the use 
of the three uplinks to segregate in¬ 
dividual operators, bulletin-board 
systems and packet clusters. Also 
expect more emphasis on Mode S 
operation to get on this satellite and 
get ready for Phase 3 D later this 
decade. Q 


ARSENE DIGITAL TELEMETRY FORMAT 


Word 

Bit 

Module 

State=1 

State=0 

STA 

ST1 

TNC 1 

On 

Off 

STA 

ST2 

TNC 2 

On 

Off 

STA 

ST3 

TNC 3 

On 

Off 

STA 

ST4 

VHFxmit 

CIMTLM 

Packet 

STA 

STS 

VHF pwr. 

Low 

Normal 

STA 

ST6 

Exp. sply. 

On 

Off 

STA 

ST7 



STA 

ST8 

Squelch 

Off 

On 

STB 

ST9 

Bat reg. 

On 

Off 

STB 

ST10 

OK to load bat 

Yes 

No 

STB 

ST11 

Bat. load mode 

Normal 

Housekeeping 

STB 

ST12 

Packet xpndr. 

On 

Off 

STB 

ST13 

Mode B or S 

B packet 

S linear 

STB 

ST14 

10V pwr. sply. 

On 

Off 

STB 

ST15 

Hi pres, gates 

Open 

Closed 

STB 

ST16 

ACS pwr. sply. 

On 

Off 


Table 3 . Significance of digital telemetry bits in words STA and STB of ARSENE’s 
nine digital telemetry status bytes. 



AUNCO 


0 


ICOM 


YAESU 


SPECIAL SPECIAL 

CALL 


For This Month's Special-Buy 
Some Quantities Are Limited 


FREE SHIPPING UPS SURFACE 

(on purchases of $50.00 or more except antennas) 



3900 S. Broadway, Suite 6 
Edmond, Oklahoma 73013 
Local & Info (405) 359-9554 
y Fax (405) 359-9556 


CALL TOLL FREE Hours of Operation 

1-800-70K-HAMS io s 

1-800-765-4267 Showroom closed Mondays 


DURA-FLEX 
shock mounts silence 
spring-generated RF noise. 



• DURA-FLEX neoprene elastomer 

significantly advances antenna shock 
absorption technology. 

® Eliminates RF noise in duplex radio 
systems from metal-to-metal contact in 
conventional steel springs. 

• Drastically cuts whip vibration wh ich can 
damage or break antennas with steel 
springs on high-vibration vehicles. 

• Solid brass adaptors molded i nto neoprene; 
braid totally isolated through center cavity. 

• Field-proven against heat, cold, humidity 
and abrasion extremes. 

• Models for roof, trunk or magnetic 
mounting. 2 meter, 220 MHz or UHF. 


the antenna specialists co. 

a member of the ALL041QBCCMGROUP 

me 30500 Bruce Industrial Parkway 
Aid Cleveland, OH 44139-3996 

216/349-8400, Telex: 4332133, Fax: 216/349-8407 
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Number 15 on your Feedback card 


Low Power Operation 


Michael Bryce WB8VGE 
2225 Mayflower NW, 

Massillon OH 44646 

I had hoped to present the lirst part 
of my solar charge controller this 
month but, because of several circuit 
changes, the PC board has to be re¬ 
worked and there will be a delay. This 
is a rather complex circuit so I'll show 
the charge controller in stages as we 
go. 

The first part of the project will deal 
with the power supply and the vollage 
reference, as well as the state of the 
charge circuits. I'll show you the basic 
design for the voltage divider used for 
the battery sense line as well as the 
array detect circuits. 

Power to operate the controller 
comes from the battery being charged. 
A 1N4001 diode provides reverse po¬ 
larity protection for the ICs. The input 
to the first voltage regulator is decou¬ 
pled with several low value capacitors. 
This keeps the 1C regulator stable 
since the supply voltage (the battery) 
is located some distance from the reg¬ 
ulator itself. 

A 7812 1C regulator provides a sta¬ 
ble +12 volls lor the controller, The 
normal battery voltage will be around 
12.6 volts so there will not be enough 
overhead to allow this regulator to 
work properly. When the battery volt¬ 
age is 12.6 volts, the output of the reg¬ 
ulator will be about 10.5 volts. When 
the input to the regulator is approxi¬ 
mately 1.5 volts over the minimum 
needed, the regulator will work proper¬ 
ly. When the battery is nearing full 
charge (14.4 volts), the regulator will 
have enough overhead and will output 
Its required 12 volts. 

If you have a problem with this sys¬ 
tem you may swap out the 7812 for a 


battery. They are much harder to find 
than the 7812, though. However, all 
the major electronic suppliers do stock 
the 7810. Radio Shack does not han¬ 
dle this part, but it does carry the 7812. 

The output of the regulator supplies 
VCC to all the ICs. The output also 
supplies the LM317L regulator. This 
regulator is a small TO-92 case ver¬ 
sion of the popular LM317 TO-220 
case regulator. A 10-turn Ik trimmer 
sets the voltage at 4.5 volts. Op amp 
U2 is configured as a buffer. This 
buffer provides isolation between the 
logic and the 4.5-volt reference source. 
The output is on pin #7. This then be¬ 
comes our 4.5-volt reference line. The 
reference line connects to several 
points on the PC board. If you're build¬ 
ing this circuit on perf board, don’t for¬ 
get to connect all these reference lines 
together. 

To generate our state of charge ref¬ 
erence voltage, another op amp is 
used, but this time as a voltage amplifi¬ 
er. The 22.6k 1 percent resistor sets 
the gain of the amplifier in conjunction 
with the 0.01 capacitor. The state of 
charge is then set by adjusting the 
470k poL By increasing the amount of 
resistance in the circuit you increase 
the output voltage from the op amp. 
This then becomes our SOC reference 
source. 

Array detect works by sampling the 
voltage generated from the array, A 
voltage comparator made up of an op 
amp compares the output of the array 
to the voltage on the battery. If the ar¬ 
ray voltage is lower than the battery 
voltage, then the comparator’s output 
stays high. When the array voltage is 
greater than the battery voltage, mean¬ 
ing the array will be able to charge the 
battery, two things happen: First, the 


nated, Indicating battery charging has 
begun. 

Since this controller uses power 
MOSFETs, even when they are “off" 
their internal clamping diode will allow 
the battery to discharge at night. A 
Schottky barrier diode in series with 
the MOSFETs and the battery prevents 
discharge at night. It also isolates the 
battery from the array, allowing the ar¬ 
ray detect comparator to see only the 
array and not the battery voltage at the 
same time. 

The Schottky diode is an MBR1635. 
This TO-220 case diode will allow cur¬ 
rent to 15 amps if the device is proper¬ 
ly heat-sinked. You will have to de-rate 
the device if you don’t heat-sink it 
properly. 

Because the case of the MBR1635 
is electrically hot. you must use the 
necessary TO-220 mounting hard¬ 
ware. II you don't choose this route, 
then insulate the heat sink from the 
rest ol the project. Of course, you may 
use a different type of blocking diode 
lor the project. I used a DO-40 stud 
mount diode in one of the prototypes. I 
mounted this diode, as well as four 
IRFZ40 power MOSFETs, to a 4' x 6’ 
x 1/8* aluminum sheet. Since Ihe case 
of the diode and the drain of the 
MOSFET are connected by the same 
heat sink, the entire heal sink had to 
be isolated from the rest of the circuit¬ 
ry. Although this makes it harder to 
mount the heat sink, it also makes it 
much easier to connect the blocking 
diode and the FETs. With the arrange¬ 
ment mentioned above, I have a cur¬ 
rent capacily of 45 ampsl 

That's about all the space I have for 
this project this month. Next month 
we'll look at a classic transmitter with a 
few new touches added. After I correct 
the final PC boards I’ll pick up again 
with the solar charger. 

Super RfT Update 

I received word from Rulon 
Vandyke KA7BCD on a correction for 


April 1990 issue of the QRP Quarterly. 

There seems to be an error In one 
of the resistors controlling the bias on 
a transistor switch. With the values 
shown in the original, you'll not be able 
to get the circuit to operate. 

The transistor bias resistor R6 
should be a 330k-ohm one instead of 
the crippling 3.3k-ohm one indicated in 
the schematic and parts list. Proper 
transmit bias voltages cannot be 
achieved at the collector of Ol with 
such a low value of base resistance. 
This low resistance changes the 
R3/VR2 voltage divider ratio by effec¬ 
tively adding a low resistance in paral¬ 
lel with VR2. 

Since this circuit appeared in many 
different publications, including the 
HW-6 Handbook, Rulon asked me to 
let the readers of the “QRP" column in 
on this correction. So. tell your friends 
and fellow HW-8 modifiers about this 
correction to the Super RIT for the 
HW-6. 

Dayton ’93 Hamvention 

There is some good news and 
some bad news concerning the QRP 
get-together this year at Dayton. First, 
the bad news is that the Knights Inn is 
no longer in business. Hard economic 
times did the hotel in. The good news 
is that we have a block of 50 rooms at 
the Day’s Inn South! This is the same 
place the QRP ARCI held their first 
Dayton meeting. Like the buzzards 
coming home to roost in Hinkely, we’ve 
come home. 

The room rate is $75 per night 
(that’s with our discount because the 
club has a 50-room block). There is no 
restriction on the number of people 
you can have in the room. 

If you want to stay with the QRP 
ARCI this Dayton '93, drop a note 
to Mryon Koyle N8DHT al 1101 Miles 
Avenue, Canton OH 44710, or call him 
at (216) 477-5717 for more informa¬ 
tion. You’ll need to send in a check for 
one night’s stay ($75) and make the 


7810 regulator. This is a 10-volt regu¬ 
lator and will work fine on a 12.6-voit 


array ready LED is illuminated; sec¬ 
ond, the charging LED is also illumi- 


the article "Super RIT for the HW-8." 
This modification lirst appeared in the 


check out to Day’s Inn Dayton South. 
Hope to see you there! Q 



Display your license and callsign 
on a 12 or 24 hour solid oak clock. 
Letters can be changed. Both size 
licenses accepted. A great gift for 
that special ham t or for yourself! 

Only $69.95 plus S & H 
Catalog Available 

Call Today 
616-677-3706 

l .MMj Six Year Warranty | WJ 


Midwesf Wood Products 
16141 24th Ave 
Coopersville Ml 49404 


inr^ni Today's No-Tune ^ 
Multiband Antenna 

No pruning. No tuning, No knobs lo twr«7™ 

TNT is No-tune on 80 civ. 40,20,17. li 10, TNT/2 is, No-tune on 40, 

20,10. Work other bands w/ tuner. DX & Cain rise w/ frequence. 
Ready to Use ■ Kink-proof No Tra;» tv Resistors 

Includes isolation 1 WVScatcd Insulated to 3000 V 

balun & 99 ft RCSx 1 Low Noise Rated 500 Walls 

Thfmndmicav-fld \ T*TT COQ 95 * $6 

arrsKsr of the assoc % «J>03r. P . H 

ofj-emter ird irhidm a, Wlfltitifn 1.T5/J. long 
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New INC? OW 'pro' who wants to know more? 

Share from the hands-on experience of others each month. 
12 exciting issues art/ $24 ! Mention 73 and recei^ three 
bonus issues. Steal getting the most from your pocket setup! 


i. CrECK '-Tt VK'^eV CHCliH U.S ITAfMV 7 


Pactet Fbwer. FO Bck B& Burleson. TX 76007 


Natural Voice Playback Board 



■ Repealer Identifiers 

■ Contest Stations 

■ Site Alarms 

■ Remote Telemetry 

■ Weather Stations 

■ Multiple Languages 

■ Emergency 
Announcements 


DataVoice - DV-64 

Add a Recorded Natural Voice to your system or equipment. 
Voice vocabularies or multiple phrases up to 1 minute in a 
Natural Voice is saved in Non-Volatile E-Prom memory.! If 
power is removed the recordings will not be lost). We'll record 
your message(s) in a male or female voice -or-you can record 
the library by using the optional SDS-1000 development board 
on an IBM or compatible computer. 

Parallel input Word Select S ohm Audio output 

500 ma Key line Output 600 ohm Audio output 

32 Kb sampling rate +9v to + 14v Supply 

Multiple Modes Size : 4.00* x 4_25* 

30 sec - 30 minute Timers Connectors Included 

Price S 169.00 Single Qty {programmed) 

Palomar Telecom, Inc. 

300 Enterprise Su Suite E 

_ (619) 746-7998 _ 
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M m Number 16 on your Feedback cord 

Homing in _ 

Radio Direction Finding 



Photo A Tim Moffitt N0NXI (left) and Paul Temlund WB3JZV use a Macintosh 
PowerBook computer for triangulating. They five near Denver, so they are used to 
T-hunting in cold weather. (Photo by Stephen Temlund.) 


Joe Moell, PE., K0OV 
RO. Box 2508 
Fullerton CA 92633 

Denver Hams “Excel” 
at T-Hunting 

Portable computer technology is 
astounding. Isn't It? My first, a Sin¬ 
clair ZX-80, amazed me. But it 
seems primitive next to toda/s lap¬ 
tops and notebooks. Unless you al¬ 
ready have one of the newest of 
these little marvels, I’ll bet you’re 
looking for a good excuse to acquire 
one. 

If your ham radio activities include 
radio direction finding (RDF), you 
can put your laptop to work. My last 
two columns told you how WB8WFK 
uses one to get more accurate bear¬ 
ings on hidden transmitter hunts, 
sometimes called foxhunts or T- 
hunts. This month we’ll move on to 
some new ideas in computerized tri¬ 
angulation. 

Trigonometry Without Tears 

Competitive mobile T-hunts pit in¬ 
dividuals or teams against one an¬ 
other. Rules forbid collaboration be¬ 
tween teams and assistance from 
base stations. Clues of any kind are 
a big no-no. 

However, there are times when 
RDFers can and should work togeth¬ 
er. Search and rescue hunts go 
faster when the participants share in¬ 
formation. It’s much easier to pin¬ 
point a jammer or bootlegger when 
several widely scattered teams com¬ 


pare their bearings. 

From a single location, you can 
determine the azimuth of an incom¬ 
ing signal with fair accuracy, but you 
can only guess the distance, based 
on the strength of the signal. When 
azimuth information is available from 
two or more properly-spaced loca¬ 
tions, the intersection of the lines of 
bearing tells not only the direction of 
the T but the distance to it. The pro¬ 
cess of determining this intersection 
is called “triangulation.” Since this 
term comes from the word “triangle,* 
you might get the idea that three sta¬ 
tions or bearing-taking locations are 
required. Actually, only two are need¬ 
ed. Two lines of bearing plus a line 
drawn between the stations forms a 
triangle. In addition, right triangles 
are created when you intersect the 
bearing lines with north-south and 
east-west grid lines. 

If bearings are accurately taken 
and the signal has followed a direct 
path to the observer, the intersection 
will be the location of the signal 
source. Of course, conditions are 
seldom ideal. Buildings, hills and 
mountains reflect VHF signals, caus¬ 
ing bearing inaccuracies. 

The pattern of an RDF beam or 
quad can be skewed, due to non- 
symmetrical construction. It can be 
affected by the vehicle or nearby ob¬ 
jects. Your compass reading can be 
thrown off by a local magnetic distur¬ 
bance as you sight along your anten¬ 
na boom for a bearing. 

To counteract these effects, it’s 


best to take lots of bearings, perform 
lots of triangulations, and average 
the results, throwing out the wildest 
of the individual fixes. 

The usual procedure for triangula¬ 
tion involves drawing lines 
on a map using a protrac¬ 
tor and straightedge. You 
can cross two lines on a 
map quickly, but when 
there are many reporting 
stations and many bear¬ 
ings the map becomes a 
confusing jumble of points 
and lines. Here’s where 
digital technology can 
speed things up and im¬ 
prove accuracy. 

In recent years several 
hams, including WD8CBE, 
N6JSX, and yours truly, 
have written RDF pro¬ 
grams for various comput¬ 
ers. They feature triangula¬ 
tion on pairs of bearings 
from stations at pre-pro¬ 
grammed locations, telling 
the user how far he is from 
the predicted T-location, 
plus which way and how 
far to drive to get there. 

Listings for two such 
programs (DF2.BAS and 
DF3.BAS), along with a 
detailed explanation of tri¬ 
angulation theory and 
equations, are in Chapter 


20 of the book Transmitter Hunting — 
Radio Direction Finding Simplified by 
K0OV and WB6U22, available from 
Uncle Wayne’s Bookstore. The pro¬ 
grams are in BASIC-80 and can be 
readily adapted to almost any com¬ 
puter, even my old ZX-80. 

Don Lewis KF6GQ has Written a 
special program for cooperative 
hunts in Southern California. It runs 
on PCs with VGA graphics and in¬ 
cludes a built-in map of the Los An¬ 
geles region in the display. Send an 
SASE to Don (543 Bradbury Road, 
Monrovia CA 91016) for more infor¬ 
mation on THUNT91A.EXE. 

Something New from the Mile- 
High City 

Most RDF programs declare the 
hidden transmitter’s location one fix 
at a time. What happens when there 
are three, four, or a dozen stations 
taking bearings from scattered loca¬ 
tions at once? If you triangulate them 
all, two at a time, you will get many 
different fixes, due to inaccuracies in 
each bearing. Which fix is best? 

In the T-hunt book, I mentioned 
that an advanced RDF program 
could average the results of multi¬ 
ple bearings to give a refined 
estimate of the Ts location. It could 
also compare the performance 
of each bearing-taker, based on 
this result. KF6GQ’s program can 
average up to 10 bearings at a 


w rile Edit formula format Data Options Macro UJIndotu 



W RTL = ( 53 6. 34 6 ), Merit = 39 miles Tasks completed 


Figure 1. Bearing and location data is typed into the bordered area of the Calculations spread - 
sheet (cells A2 through F21). The computer triangulates the bearings in pairs and displays the 
results In other cells. 
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time, but it is limited to the Los 
Angeles area. 

A more general program with 
many additional features has been 
developed by Paul Ternlund 
WB3JZV. He is an engineer and 
computer scientist with the Depart¬ 
ment ot Defense, living in Aurora, 
Colorado. Hts favorite ham radio ac¬ 
tivities include foxhunting and track¬ 
ing ATV balloons. 

Tm a nut for accurate bearings," 
Paul says. “Pm trying to get a practi¬ 
cal understanding of 2 meter bear¬ 
ing-taking and all the phenomena 
that go with it. When I’m the fox on 
Denver’s competitive hunts I ask 
hunters to give their bearings to me 
as they hunt, and I give bonus points 
for the best ones." A program for cal¬ 
culating and displaying multiple bear¬ 
ings must have fast math functions, 
sophisticated plotting routines, and a 
tabular user interface. Paul’s T-hunt 
partner, Tim Moffitt N0NXI, suggest¬ 
ed using Microsoft# Excel instead of 
creating a complete executable ap¬ 
plication. 

Paul wrote a set of macros that 
accept bearing data from up to 20 
RDFers, triangulate each pair, detect 
and throw away “wild” fixes, average 
the good fixes to give a best guess 
of the Ts location, and more. The re¬ 
sults appear in just a few seconds on 
a PowerBook or other Macintosh 
computer. (The routines should also 
work on the PC version of Excel, but 
Paul has not verified this.) WB3JZV’s 
algorithm deduces the predicted T 
location using double averaging. To 
show how it weeds out the bad bear¬ 
ings, let's go through a hypothetical 
cooperative hunt. Assume that it’s 
just after dinnertime and a continu¬ 
ous carrier has appeared on a popu¬ 
lar packet frequency in the Los An¬ 
geles basin, blocking all message 
forwarding. 

Another Stuck TNC 

Several T-hunters get together on 
a voice repeater. All have a good di¬ 
rect signal from the QRMing station 
at their homes except for WA6PYE. 
Steve’s house is blocked from the 
signal source by the Chino Hills and 
the Santa Ana Mountains. He 
doesn’t realize it, but the signal is 
getting to him by reflecting off Mount 
Baldy in the San Gabriel Mountains 
to his northwest. 

Each station reports antenna 
heading in degrees azimuth and lo¬ 
cation, given as coordinates on an 
agreed-upon map. This group uses 
the AAA Los Angeles County and 
Vicinity map, marked with a grid of 
one-mile squares. The one-mite lines 
are numbered in ascending order to 
the north and east, beginning with 
zero in the lower left corner. 

You are the search coordinator, so 
you start Excel and load Fast- 
Workspace to begin the trianguiation 
process. This opens the Calculations 
spreadsheet (Figure 1) and some 
other files that will be described later. 
You type in the callsign, name and 



Figure 2. After triangulations are complete, WB3JZYs program produces an Excel Chart of the hunters and their fixes on the 
fox . In tNs case, the final position estimate is almost buried under them. I drew in the coastline (solid) and major freeways 
(dashed) for reference. 


city (optional), location coordinates 
(X and Y), and bearing (B) for each 
reporting station. A mouse-click of 
the Triangulate button near the bot¬ 
tom of the spreadsheet starts the 
computations. 

First the program assigns each 
station a number, shown in the “Sta" 
column. Then it triangulates each 
pair of bearings and displays the out¬ 
comes In the "SPr,“ “Xt,“ and “Yt" 
columns. W6HK and N6XFC each 
gave a bearing of 301 degrees. Par¬ 
allel bearings do not intersect, so the 
program puts "Par" in the error ("Err") 
column for station pair 2,6. 

Bearings of WA6TQQ and N6FBH 
differ by exactly 180 degrees; thus 
bearing pair 3,7 cannot be triangulat¬ 
ed and a "Par" error is displayed. 
WA6PYE’s reflected bearing di¬ 
verges from bearings of ail stations 
except WA6TQQ. The program dis¬ 
plays a "Div" error in these cases. 

The macro averages the “Xt" and 
“Yt" values of all fixes to give a pre¬ 
liminary position estimate. Then it 
calculates the distances from this 
preliminary position to each of the 
fixes, displaying them in the "Dist" 
column. Next it scans the distances, 
looking for fixes that are at greater- 
than-average distance from the pre¬ 
liminary position estimate. In this 
case, the intersection of WA6PYE*s 
Baldy bounce bearing with 
WA6TQQ's bearing was almost 27 
miles away from the main cluster, so 
the program discards this fix and dis¬ 
plays a "Far" error for pair 5,6. 

The macro averages the surviving 
fixes to get a final position estimate, 
which it displays in line 26 and the 
status bar at the bottom of the win¬ 
dow. You mark this point on the AAA 
map to see where it is. 

Meanwhile, Excel generates a 
scatter chart showing the hunters, 
the surviving fixes, and the final posi¬ 


GLOSSARY 

Azimuth—Astronomical term for angular degrees measured in a clock¬ 
wise direction from true north. For example, east is azimuth 90 degrees. 

Bearing—In RDF, the compass direction of an incoming radio signal 
as observed by a receiving station. True bearings are taken in degrees 
relative to true north, while magnetic bearings are relative to the earth's 
magnetic North Pole. 

Trianguiation—RDF technique for determining the position of an 
unknown emitter by trigonometry, using bearings taken from two or more 
known locations. 

Fix—The position determined by trianguiation from bearings taken at 
two points. 

Spreadsheet—A grid of cells containing numbers, formulas, and labels 
(see Figure 1). Spreadsheet computer programs such as Microsoft® Excel 
are used to enter data, calculate results, and display in tabular and graphic 
form. 

Macro—A computer file containing a set of formulas to direct a 
sequence of actions, such as choosing commands, entering formulas, and 
performing calculations. Excel uses macros to carry out complex opera¬ 
tions on data in spreadsheets. 


tion estimate (Figure 2). Excel auto¬ 
matically selects the area of display 
and scales of the X and Y axes, but 
you can change them manually if 
you wish. 

Let’s Roll 

MacroFast has reduced the 
search zone for our hypothetical 
stuck carrier to a small area just 
northwest of the intersection of Car- 
menlta and Rosecrans in the city of 
Santa Fe Springs. That’s the best 
estimate we can expect from triangu¬ 
iation methods when the nearest 
RDFer is over eight miles away. Now 
It’s time to send in the mobiles. 

From Figure 2, it’s clear that the 
fastest way to end the QRM will be 
to phone T-hunters in the connect¬ 
ing cities of Santa Fe Springs, Nor¬ 
walk, and Downey. If none are avail¬ 
able, and a choice must be made 
from stations in this RDF net, it 
looks like W6HK can get to the 


scene fastest. He is farther away 
than N6FBH, but he is close to a 
freeway that goes directly toward 
the target intersection. 

Although not needed in this case, 
you can quickly update the position 
estimate when additional observers 
check in. Just add the next bearing 
on row 9 of the Calculations spread¬ 
sheet, click the Triangulate button 
again, and MacroFast will recalculate 
and redisplay the scatter chart. The 
program can crunch up to 20 bearing 
reports at a time. 

WB3JZV’s file set is excellent for 
coordinating the search for a stuck 
transmitter or jammer, but Paul de¬ 
signed it for a more ambitious pur¬ 
pose—recovering ATV balloons. 
Next month’s "Homing In" column will 
show you how the system tracks 
moving signals, develops a figure of 
merit for the position estimate, and 
grades the performance of each 
hunter. HI 
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Packet, & computers 


Jeffrey Sloman N1EWO 
75 Herriott Street 
Franklin IN 46131 

Understanding Asyn¬ 
chronous Communications 

It will come as no surprise that the 
most common roadblock to setting up 
a packet station is making the connec¬ 
tions among the components. The 
connection between the radio and 
TNC {Terminal Node Controller), and 
from the TNC to the terminal, can 
have you pulling your hair out if they 
don’t work as expected. This month 
we'll take a look at the TNC-to-com- 
puter link (Part 1 of 3). The series will 
cover both communications hardware 
and software. I will focus on the 1BM- 
PC because that is the overwhelming 
choice for use in ham radio. If you 
don’t use a PC, don’t stop reading— 
the principles discussed are true of all 
computers/terminals, only some de¬ 
tails will be different. 

All Your Bits in a Row 

The communication between your 
TNC and terminal is called a serial 
connection. It gets its name from the 
way the data is transmitted. The fun¬ 
damental particle of data is called a 
bit. Bits can have one of only two val¬ 
ues: 0 or 1. In a manner not unlike 
Morse code, bits are transmitted in 
groups, each distinct group assigned a 
value. For example, in the most com¬ 
monly used code—called ASCII, for 
American Standard Code for Informa¬ 
tion Interchange—the string of bits: 

1100101 

stands for a lower case “e.” The serial 
connection between the TNC and ter¬ 
minal sends one bit at a time—serial¬ 
ly—and so gets its name from this be¬ 
havior. The alternative to this is called 
parallel data transmission. This tech¬ 
nique is faster because it uses more 
than one data line to transmit the infor¬ 
mation. Each bit in the code gets Its 
own data line and the entire code can 
be sent in one move. The most com¬ 
mon place to find this technique is 
printer connections. The Centronics 
parallel interface is the standard in the 
PC world and, because of this, on 
many other computers as well. Most 
parallel connections have eight data 
lines, and so are able to pass data 
eight bits—called a byte—at a time. 
This is because most communications 
codes use the byte as the basic char¬ 
acter size. There are exceptions to 
this. For example, because of the 
large number of characters, Japanese 
codes use 16 bits (two bytes) to get 
more combinations. 

Some programs which use the par¬ 
allel port for bidirectional communica¬ 
tions—such as file transfer programs 
like Lap-Link—overcome the unidirec¬ 
tional nature of most PC parallel ports 
by transmitting the data on the printer 
status lines. These are the connec¬ 
tions the printer uses to say it is ready, 


or out of paper. Because there are on¬ 
ly four of these, data is sent a nybble 
at a time. Yes, you guessed it, a nyb¬ 
ble is a half-byte (4 bits). 

RS-232D 

The serial port on your PC follows a 
standard called RS-232D. This stan¬ 
dard describes the signal lines, and to 
which connector pin they are as¬ 
signed. Strangely, it does not specify a 
connector type, but the 25-pin D con¬ 
nector is the de facto standard. There 
are 25 defined pins in the RS-232 
standard. Amazingly enough, you may 
only need three of them. 

The three workhorse pins in the 
RS-232 connector are: 

2 (TD) Transmit Data 

3 (RD) Receive Data 

7 (SG) Signal Ground 

As you can see from the list, an 
RS-232 connection can be very sim¬ 
ple: someplace to send the data, 
someplace to get the data, and a com¬ 
mon ground. If this works, why bother 
with 25 pins? 

Handshaking 

In a perfect world, the receiver 
would be ready to receive whenever 
the sender was ready to send. Your 
own real-world experience will tell you, 
though, that the word "standby” is very 
useful. Digital communications is no 
different, and it is often the case that 
the data flow must be interrupted. This 
is called flow control or handshaking. 
The RS-232 spec defines several sta¬ 
tus lines that are variously used for 
"hardware" handshaking: 

4 (RTS) Request to Send 

5 (CTS) Clear to Send 

6 (DSR) Data Set Ready 

8 (DCD) Data Carrier Detect 

20 (DTR) Data Terminal Ready 

These handshaking lines can be 

used in many ways, but the most com¬ 
mon is the RTS/CTS combination. But 
what about our three-wire setup? 

The three-wire connection provides 
only enough wires to get data to and 
from the terminal and DCE. This 
means that handshaking must take 
the form of software flow, control. The 
standard form of software flow control 
is called XON/XOFF protocol. To un¬ 
derstand why, and how it works, we 
have to take a look at ASCII code 
again. 

When transmitting data, it is often 
necessary to send some information 
concerning the connection itself. In the 
case of flow control, we want to stop 
and start the data stream. How can we 
do this? Well, we could send STOP! 
every time we wanted to stop it, and 
START! to get it going again. The trou¬ 
ble with this approach becomes ap¬ 
parent when we decide to send STOP! 
or START! as part of the message text 
itself. Well, you say. I’ll probably never 
want to send that anyway, so I’ll just 
"reserve” It as a command. You can’t 
send it as part of a message, and 


that's that. 

Well, this would work, but it would 
be very cumbersome. If we get a little 
clever we can reserve a single charac¬ 
ter, say V Then if T appears in the 
data stream, whatever follows should 
be interpreted as a command. This 
technique is known as an escape 
character, and is actually used, though 
not for flow control. While either of 
these techniques could get the job 
done, the designers of ASCII came up 
with a more transparent scheme. They 
reserved the first 31 codes as control 
characters. Yup, these are the codes 
that are generated when you hold 
down the control key and type a char¬ 
acter. These characters need never be 
part of the text, and so can be immedi¬ 
ately interpreted. 

Each of the control characters has 
a name and function. Some of them 
have fallen into disuse, but there are a 
few of interest: 

Character ASCII Function 


CTRL+G 

07 

BEL 

(rings terminal bell) 

CTRL+H 

08 

BS (backspace) 

CTRL+I 

09 

HT (tab—the H 
is for horizontal) 

CTRL+J 

10 

LF (line feed) 

CTRL+L 

12 

FF (form feed- 
dears the screen) 

CTRL+M 

13 

CR (carriage return) 

CTRL+Q 

17 

XON (starts data flow 
—also called DC1) 

CTRL+S 

19 

XOFF (stops data flow 
—also called DC3) 


As you can see, most of the control 
characters perform familiar functions. 
You are probably used to hitting the 
backspace key to backspace, but you 
can experiment with CTRL+H—you’ll 
see that it works. The last two are the 
flow control characters. They are 
generically known as DC1 and DC3— 
DC means Device Control. When your 
terminal needs to stop the data flow it 
sends CTRL+S to the DCE; to start it 
back up just takes a CTRL+Q. You 
can even do this manually. 

Who’s Who? 

As you may have noticed, the RS- 
232 spec has a “point of view.” That is, 
the connections are defined with one 
side as receiver and the other as 
sender. Of course, it is quite unusual 
to have a one-way data circuit—so 
what’s the deal? 

The individual data lines in RS-232 
are not bidirectional—notice that there 
are separate send and receive lines. 
They are also complimentary—inputs 
must be matched to outputs. This 
leads to classes of equipment. Your 
computer or terminal is called DTE (for 
Data Terminal Equipment) while your 
TNC is known as DCE (for Data Cir¬ 
cuit Terminating Equipment). The RS- 
232 spec is written from the DTE point 
of view. 

Usually equipment to be connected 
to a data terminal—be it a computer or 
dumb terminal—such as a modem, 
TNC, or serial printer, is configured as 
DCE. This is not always the case, and 
is why there is such a thing as a null 
modem cable. A null modem cable 
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flips the complimentary lines over so 
the two like devices (DCE-to-DCE, or 
DTE-to-DTE) can communicate. In the 
practical world of packet stations, a 
standard modem cable—sometimes 
called a Hayes modem cable, after the 
company that pioneered telephone 
modems for PCs—does the job. This 
cable is wired to connect DTE to DCE, 
the “normal” case. 


Technology Marches On ... 

The IBM-PC had a 25-pin D con¬ 
nector for serial communications, but 
only used nine of the pins (maximum) 
to make a connection. It didn’t take 
long for IBM to decide this was a 
waste of pins, so with the introduction 
of the IBM-AT the connector was 
changed to a 9-pin D connector. While 
this was a good idea, the implementa¬ 
tion left something to be desired. The 
nine pins—as defined by the RS-232 
standard—used by an IBM serial port 
are 2,3,4,5,6,7,8,20, and 22. Now, it 
would seem obvious—at least to me— 
that the best course would be to leave 
pins 2 through 8 assigned to the re¬ 
spective pins on the DB-9 connector. I 
must be missing something, or maybe 
that was just too simple, because here 
is what IBM came up with: 


DB9 DB25 

1 8 

2 2 

3 3 

4 20 

5 7 

6 6 

7 4 

8 5 

9 22 


Designation 

DCD (Data Carrier Detect) 
RD (Receive Data) 

TD (Transmit Data) 

DTR 

(Data Terminal Ready) 

SG (Signal Ground) 

DSR (Data Set Ready) 
RTS (Request To Send) 
CTS (Clear To Send) 

Rl (Ring Indicator) 


This may be confusing, but we are 
stuck with it. In any case, as long as 
you know the pinout you can make a 
working cable—the signals are the 
same. 


Why Asynchronous? 

You have probably heard the term 
before, maybe in its shortened form of 
"async,” but what does it mean? 
Async refers to the fact that characters 
sent over the connection will not nec¬ 
essarily arrive at any particular time. 
This is important because the receive 
station must somehow decode the in¬ 
coming signal, and to do that it needs 
to know when the character starts and 
ends. This is where the notion of start 
and stop bits comes from. These allow 
the receiving equipment to determine 
the front and back of the transmitted 
characters. When you set your com¬ 
munications parameters to: 

8 data bits 
no parity 
1 stop bit 

you are specifying the structure of each 
character sent. One stop bit will be 
sent—a start bit is always sent. The 
parity bit is used—or rather not used— 
for error detection. Though this is its in¬ 
tended purpose, it is rarely done. 

I am going to stop here with Part 1. 
Part 2, next month, will finish this dis¬ 
cussion—with the final installment cov- 
Continued on page 50 
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DELAWARE 

New Castle 

Factory authorized dealer! Yaesu, ICOM, Ken¬ 
wood, Ten-Tec, AEA, Kantronics, DRSI Mfg., 
Ameritron, Cushcraft, HyGain, Heil Sound, Stan¬ 
dard Amateur Radio, MFJ, Hustler, Diamond, 
Butternut, Astron, Larsen, and much more. 
DELAWARE AMATEUR SUPPLY, 71 Meadow 
Road, New Castle DE19720. (302) 328-7728. 

NEW JERSEY 

Lodi 

North Jersey’s newest Two Way Radio and Elec¬ 
tronics Dealer is now open. Sales of Ham, Busi¬ 
ness, Marine and C.B. two way equipment as 
well as Scanners, Shortwave, Electronic Kits, 
Antennas, Books, Cable Boxes and more. 
Friendly service and low prices. Advanced Spe¬ 
cialties, 114 Essex Street, Lodi NJ 07644. 
(201) VHF-2067. 

Park Ridge 

North Jersey’s oldest and finest Shortwave and 
Ham Radio Dealer. 1 1/2 miles from Garden 
State Parkway. Authorized Dealers for AEA, 
Kenwood, Japan Radio Company, ICOM, Yaesu, 
etc. Ham Sales, Lee WK2T. GILFER SHORT¬ 
WAVE, 52 Park Ave., Park Ridge NJ 07656. 
(201)391-7887. 

NEW YORK 

Manhattan 

Manhattan's largest and only ham and business 
Radio Store. Featuring MOTOROLA, ICOM, 
KENWOOD, YAESU, UNIDEN BENDIX-KING, 


ASTRON, AEA, SONY, PANASONIC, MFJ, 
CCTV CAMERAS AND MONITORS, BIRD 
WATTMETERS, OPTOELECTRONICS 
FREQUENCY COUNTERS, AOR SCANNERS, 
JRC RECEIVERS, KANTRONICS, LARSEN, 
etc. Full stock of radios and accessories. Repair 
tab on premises. Open 7 days M-F, 9-6 p.m.; 
Sal. & Sun., 10-5 p.m. We ship Worldwide. 
For specific information call or write: BARRY 
ELECTRONICS, 512 Broadway, New York 
NY 10012. (212) 925-7000. FAX (212) 925- 
7001. 

OHIO 

Columbus 

Central Ohio’s full-line authorized dealer for Ken¬ 
wood, ICOM, Yaesu, Alinco, Japan Radio, Stan¬ 
dard, AEA, Cushcraft, Hustler, Diamond and 
MFJ. New and used equipment on display and 
operational in our new 10,000 sq. ft. facility. 
Large SWL Department, too. UNIVERSAL RA¬ 
DIO, 6830 Americana Pkwy., Reynoldsburg 
(Columbus) OH 43068. (614) 866-4267. 

PENNSYLVANIA 

Trevose 

Authorized factory sales and service. KEN¬ 
WOOD, ICOM, YAESU, featuring AMERITRON, 
B&W, MFJ, HYGAIN, KLM, CUSHCRAFT, HUS¬ 
TLER, KANTRONICS, AEA, V1BROPLEX, HEIL, 
CALLBOOK, ARRL Publications, and much 
more. HAMTRONICS, INC., 4033 Brownsville 
Road, Trevose PA 19047. (215) 357-1400. FAX 
(215) 355-8958. Sales Order 1-800-426-2820. 
Circle Reader Service 298 for more information. 


ering software following that. 

Survey Results 

A couple of months ago I included a 
survey in the column. I have gotten quite 
a few responses (thanks to all who took 
the time), but I want to see if I can get 
more. So, those of you waiting breath¬ 
lessly for the results of the survey—take 
a breath. To tease a little: You guys are 
overwhelmingly PC users, quite a few of 
you with heavy-duty machines! There is 
a strong interest in Internet connectivity, 
and in improved software for packet use. 
After more readers respond l wilt publish 
the results here. Below are the ques¬ 
tions once again. Paper mail and email 
are both fine. 

1. What is you callsign? 

2. What is your license class? 

3. What computer(s) do you use in 
the shack? 

4. What operating system/environ¬ 
ment version(s) do you use? 

5. Which digital modes are you 
equipped for? 

6. Which digital modes are you active 
in? 

7. Which of these columns (month, 
year) has been your favorite (if any)? 

8. What has been your biggest prob¬ 
lem with computers In ham radio? 

9. What would you like to see in this 
column? 

10. Any comments: 

You don’t need to copy the questions, 
just put the number before your answer. 
Answer all the questions, or just the 


ones you want. Make the responses 
wordy or brief. I really want your feed¬ 
back to make this cotumn something 
you look forward to each month. Thanks 
so much for your participation. 

Electronic Addresses 
Packet: N1EWO@NOARY 
(note: I’d love to hear from you on 
packet—but not about the survey! This 
survey is the business of this magazine, 
and we can't do that on ham radio. A 
personal note or test message is just 
fine.) 

internet: jsloman@mcimait.com 
(This is my preferred address.) 

MCI Mail: jsloman 

(This is the same as above, but 

direct.) 

CompuServe: 71221,1143 
(This is my least favorite place to 
get mail, but it is OK.) 

Even if you don’t answer any survey 
questions, I am very interested in any¬ 
thing you have to say. I can’t answer ev¬ 
ery message—though email has a much 
better chance. Many of you have written 
asking for help. You have not been for¬ 
gotten—I am planning a “mailbag” col¬ 
umn for the near future where I can an¬ 
swer the many similar questions that 
come in. For those of you who have writ¬ 
ten saying that you enjoy the column, 
thanks. For those of you who would like 
to see additions/changes, please write 
to me—it’s the only way I have of know¬ 
ing what you need and want. Til next 
month, 73 deNIEWO. m 


DEALERS: Your company name and message can contain up lo SO words for as little as $420 yearly (prepaid), or $210 lor six 
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ATV CONVERTERS • HF LINEAR AMPLIFIERS 



HF AMPLIFIERS »r MOTOROLA BULLETINS 

Ui°th« MOTOROLA 1 D * ,e " b * < ' 

E063 140W I 11.65 


AUDIO SQUELCH CONTROL for ATV 


AN75* 300W 1160.70 
AN762 140W I 93.25 
AN779L 20W I *3.79 
AN779H 20W * 93.19 
AR313 30OW 1403.00 


NEWI) IK WATT 2-50 MHt AmptiHw 

POWER SPLITTERS and COMBINERS 
2-30MHx 

600 Wall PEP 2-PoM.169.95 

1000 Watt PEP 2 — Port.| 79.95 

1200 Watt PEP 4 —Pott.*19.95 


tf gyfrwf^ 


2 METER VHF AMPLIFIERS 


AMPLIFIER - S5B- 


35 Watt Model 335A..* 79.95 Kit KE867—PK (Kit). *159.95 

75 Watt Model *75A.*119.95 Kit KEB8T-PCB (PC Board). * ia.00 

Available in kit or wired/tetted KEB87—1 (Manual) . * 5.00 

For detailed information and pricai, call or write for our free cati 


EB27A 300W *130.20 HEAT SINK MATERIAL 
EB104600W *44*.15 — 

AR305 300W *3*3.52 Model 99 Heat Sink(6.5*12al.6).I 22.00 

CHS-6 Copper Spreodtr(6x6xl/4j.I 11,00 

We alto Itoffc Hard —to —Find pert! 

CHIP CAPS — Kernel/ATC 
METALCLAD MICA CAPS-Uneko/Semco 
RF POWER TRANSISTORS 
MINI-CIRCUIT MIXERS 

SBL-l (1-500M*).* 6.50 

S0L-1X (10-1006MiI_* 7.95 

ARCO TRIMMER CAPACITOR^ 

VK200 —20/4B RF Choke.I 1.20 

56-590-65-30 Ferrite Bead. * ,20 

Broadband HF Trantformere 

Add ( 3.50 for ahipping and handling. 


-ATV 




CCI 


I Communication 
I Concepts Inc. 


508 Miil«ton« Drive * Xenia, Ohio 45385 * (513) 426 — 8600 
FAX 513-429-38H 




CIRCLE 99 ON READER SERVICECARD 





direction finder^ Sirnpjy’ plug Mo receiver’s antenna and external speaRe 
with computer interface, synthesized speech; fixed site or mobile ~ ;5,G; M" 

DOPPLER SYSTEMS, INC EL*™ ^5046 




Portable Power/Charger 
Only S 79.95* 


• Multi Output at 3, 6, 9 or 12VDCI 

•Charge from AC or 12vdc sourcej 

• Automatic shutoff at full charge 
(12v recharge less than 3 hrs) 

• Built-in Voltage - Charge Meter 

• Sealed lead acid 6.5 AH battery 

• Supplied with 12 VDC cigarette 
plug and UL listed AC adapter 

• Weight: 8 lbs, LWH: 7" x 4“ x 8"_ 

• Great power for Field Day, Contests, Mobile, HTs.TV, 
RV, cellular, camcorder, 12v vehicle/ boat starter, and 
all of your indoor/ outdoor portable power needs ! 


Window Mount BWM-1 
Only $ 13.95* 


Get your rubber duck outside with 
the BWM-1 Window Mount. This 
handy mount clips over your car's 
window and lets your antenna get 
out and above the car roof giving 
you better range into your local or 
distant repealer.High quality BNC 
to BNC connector can be used on 
your own coax or with optional 6* 

I 50 Ohm, Model BC 6-174 Cable, priced at only $ 10.95* 

I (cable and antenna shown in photo are extra cost options) 



CIRCLE 13 ON READER SERVICE CARD 


Lpricesdo not inclu de CA.saIe.stax or shipping & handling 

Add $2.50 S&H per order • Master Card & Visa welcome 
| Send for our monthly flyer on radio and computer specials 


Ttionics po box i 434 

Rancho Cordova, CA 95741 
Phone/ fax: (916) 356-7408 
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CABLE T.V. CONVERTERS 

Jerroicf\ Oak. Scientific Atlantic, Zenith, & 
many others New MTS stereo add on ! 
mute & volume Ideal for 400 & 450 owners j 

1-800-826-7623 X — j 

B & B INC. ■ 

4030 Beau-DRue Drive, Eagan MN 55122 
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/ HiirhO>Il 


COMMODORE/AMIGA 

(.Km*: cue Nt chips, paws. upgaaocs I 


C ^TM 

* • MICROCARD 601 FAST RAM 

PCMCIA MEMORY CARD • 

Microcard 601 by Microworks Lid oilers up 1o A additional 
megabytes ol FAST RAM via the A6CKVA1200 PCMCIA slot. This 
credit card sized memory module auto-conligures at boot time, 
leaving most ol the internal chip RAM Iree lor image processing. No 
hardware or software conligu rat ions are needed and recognition is 
automatic 

Microcard 601 is available as PCMCIA memory modules in 2 and A 
megs at (He tosest price available anywhere 

2 megabyte upgrade PCMCIA card.$154 95 

A megabyte upgrade PCMCIA card .$219 95 

• ADVANCED AMIGA ANALYZER • 

A complete diagnostic hardware and software analyzer lor all 
Arrogas Gives display status ol all data tronsrmssion/signate, the 
ability to test the integrity of any disk drive, checks aN ports, boiler 
chips alignment and jayshck/mousc Software automatically lefts 
what errors are found and the chips responsible 65% to 90% of the 
problems presented to service centers are found with this analyzer 
Simply plug the cables into any Amiga port This ss a sophisticated 
diagnostic unit used by Amiga repair centers worldwide $79 95 

• SWITCH ITT - 1.3/2.0 ROM SELECTOR • 

TOP SELLING electrons ROM selector by Global Upgrades, Inc. 
allows tor compatibility o? ALL your software Automatically switch 
between 13 or 2.0 ROM from your keyboard 8u4t-«n speaker Does 
not overtap the 68000 Chip Ho soldering Lowest priced keyboard 

switch available instructions included .$29.95 

• Buy the Switch ttt with the t .3 ROM upgrade « $49 95 

• Buy the Swach tc wish the 2 05 ROM upgrade... fit $59 95 

The Utomst* Deal 

• Buy the Switch lit with the 1.3 and 2 05 9 $84.95 

• AMIGA TROUBLESHOOTER • 

Released Jan T993 a urague SoubkMtbooting gtsde for the Amiga 
5002000 »«h a b*gh ctee rate Thai d*ogno«*c tool ws3 truly save you 
lots of money and down time by showing you wh.ch piug in ch*ss to 
change. It's quack and easy to use. .........515.95 

AMIGA CHIPS 

• 1 3 Kicfcstart ROM $23 95 * 8520 CIA {2MHz> ... $9 95 

• 5570*036 keyboard control chip .S9.95 

- 8373 Super Daratse.£29.95 

I • 2-05 ROM New tatetf revmon tor high density drives. 

PCMCIA sfc*. e'.c .....$33 95 


THE GRAPEVINE GROUP 

3 Chestnut Street, Suffrers, NY 10901 

Vvaxwoi ORDER LINE 1-800-292 7*45 Y&a ' 

_ _- CUSTOM SERVICE. 91 *-368-4242 9M 

91 *-357-242* Hour* 9-6 FT MF Fax: 914-357-6343 
We Ship Worldwide 15% Restocking prices Subject to Changes 


CIRCLE 192 ON READER SERVICE CARD 


HamCali / CD-ROM 

^ 500.000 HAMS plus 

U 1.000’s of Public Oomstn 

If Amsteur Rsdto programs snd Oats 

j Now with International 

CO-ROM Disc $50 00 

Shipping (per order) $5 00 


9ucK**/\iTMt publishing 
Route 4, Box 1630 Miners!, VA 23117 
703 S94-5777 • S0O Z8Z 5SZ8 
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Dramatically improves Your HTs Performance! t 

only $4.95 

Douglas RF Devices 

P.O. Box 246925 • Sacramento, CA • 95824 

Specify band(s) when ordering. Dual band add $1 ryyj 
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The Wideband 
SUPERCONE 
ANTENNA 

TX/RX, IOmeter,VHF, 
UHF and Microwave bands 


SUPERCONE" 

WE APOLOGIZE 

Due to the tremendous sales of the Supercone we have had to 
pull our ads to avoid customer dissatisfaction with long deliveries. 

NOW THAT STOCK EXISTS FOR IMMEDIATE DELIVERY WE ARE 
BACK WITH THE ORIGINAL SUPERCONE AND SUPERCONE 
PLUS AT A REDUCED PRICE $89.99 FOR ORIGINAL SUPERCONE 

• ARRL approved, 73 review in April 1989 and 
Monitoring Times review in August 1989 

• Ideal for indoor/outdoor use 

• Use either standing on radials or 50' in the air 

• Only 2 lbs., rugged construction, no hollow tubing, 

US made, 5 minutes to assemble 

• Expandle to TX/RX on aii RF bands (Supercone 
Plus) no added radials needed, ideal lor 

aii transceivers, scanners 

• Full money back guarantee 

_________ 1372 Harmony Court. 

PROCOMM Thousand Oaks. CA 91362 
Phone:805-497-2397 


if l 


gmmi 
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The 

SUPERCONE 

PLUS 

TX/RX, HF, VHF, UHF 
and Microwavebands 


MORSE CODE MUSIC? 


New-Powerful-Breakthrough, All 43 
Morse Code characters sent with a 
rhythmic beat. A fun & easy way to 
learn or retain Morse Code skills. 
Now the secret is yours! order “THE 
RHYTHM OF THE CODE"™ Version 
ii cassette today! 

Send $9.95 and well pay the shipping to: 

KAWA PRODUCTIONS 

P.O. Box 319-ST. 
Weymouth, MA 02188. 

Check or money order only. We ship all orders within 
10 days Outside U S A please add $2. for air mail 
MA residents please add 5% sales tax. 


CIRCLE 2 ON READER SERVICE CARD 


ONV SAFETY BELT CO. 

P.O Box 404 • Ramsey. N j 07446 

800-345-5634 

Phone & FAX 201-327-2462 


ONV Safety Belt With Seat Harness 

% , $89.95 


OSHA 

We Ship 
Worldwide 
Order Desk Open 
7 Days/Week 


ONV Tool Pouch SI 5.95 


Add $4.00 For Handling VISA M/C CHECK 
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Above & beyond 

UHF And Above Operation 


C. L. Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Ave. 

San Diego CA 92119 

RF Actuated Coaxial 
Switching 

My desire for a coaxial switching 
circuit that would activate on the pres¬ 
ence of very low level RF from low 
power SSB HTs started me off on a 
new project. This is the circuit that I 
mentioned last month in the narrative 
covering mobile operation on 10 GHz. 
This circuit was the output of a design 
effort to permit our 10 GHz converters 
to be switched on RF detection from 
the transmit IF, our 2 meter SSB HTs. 
These HTs have a low power output 
of about 100 mW. The circuit can be 
easily modified to accommodate high¬ 
er power transceivers. More on that 
later. 

The development of this unit was 
predicated on a coaxial switching sys¬ 
tem that operates on RF carrier detec¬ 
tion, eliminating the need lor manual 
RF switching. This manual switching 
involved multiple switching circuits 
controlling converters, preamplifiers, 
IF switching, and other switching re¬ 
lays that inserted the high power TWT 
amp on transmit The addition of this 
new control circuitry would make our 
microwave rigs push-to-talk, a great 
improvement. 


This switching system is not limited 
to low power configurations or to mi¬ 
crowave operation. It can be adapted 
as you wish (it's a basic control circuit, 
not just for microwave) to handle high¬ 
er powers and lower microwave fre¬ 
quencies. As a matter of fact, you 
could use It to control VHF converters 
as easily as my microwave systems. It 
is well-suited to custom installations 
and adaptable to various switching 
needs. 

The Circuit 

First, let’s get into the circuit. It's 
quite simple and it evolved from sev¬ 
eral designs used for transmitter-actu¬ 
ated switched circuits, or “tranx" 
switch circuits. Some of the basic 
tranx circuits consist of a simple diode 
detector rectifying a small portion of 
the incoming RF to produce a control¬ 
ling DC signal for control use. This DC 
voltage is usually applied to a Darling¬ 
ton transistor providing high gain and 
amplification, allowing a relay con¬ 
nected in its output to be activated on 
detection of transmit RF. See Figure 
1 . 

This circuit does work, but has 
some limitations. One limitation is that 
most RF detection circuits assume 
you have a transmitter power of a few 
watts or so, allowing easy brute force 
detection to actuate the control circuit. 
Delicate operation is not one of its 


traits. When we use a 2 meter 
transceiver as an IF system in our mi¬ 
crowave converters, the higher pow¬ 
ers are a detriment. This doesn’t 
mean that they can't be used, but the 
extra power serves no purpose. If a 
higher power radio is used, most of 
the power output must be dissipated 
before being applied to any converter. 
Usually radios that provide 100 mW 
are desirable for converters as they 
will operate for long periods of time 
without requiring large battery packs. 

in tests that I conducted, Darling¬ 
ton circuits proved to be very unreli¬ 
able when switching multiple circuits 
in tests that I conducted. What was 
needed was a very sensitive circuit 
that would be reliable and not give 
false operations. A search through 
many pieces of literature produced 
many different approaches, but never 
seemed to hit the mark I wanted. 

Part of the answer came from the 
RSGB VHF Handbook, fourth edition, 
chapter 6.3. They described just what 
we wanted: an op-amp-controlled, 
very sensitive RF-actuated detection 
circuit using two diodes and a 741 op 
amp. I built the circuit and was very 
impressed with its operation, it was so 
sensitive it would operate on key-up 
SSB without modulating the rig. I tried 
to make the circuit false (fail) but it op¬ 
erated very reliably. I was pleased 
with its high sensitivity and its ability 
to operate the keying circuit on SSB 
PTT without requiring modulation. 

Improving the Circuit 

The basic circuit designed by the 
RSGB group had one flaw: a switch¬ 
ing transistor that is used lor relay 
control. Up to this point I was looking 
at the output ol the op amp for test re¬ 
sults. This book was published in 
1983 and the improvement I made 
was to Incorporate components that 
were not available or were very ex¬ 
pensive al that time. 

The change or improvement is to 
replace the transistor with a power 
FET. This simple Improvement made 
all the difference in the world in circuit 
operation. It speeded up switching 
times and made the circuit very easy 
to duplicate as the op amp can drive 
an FET easily. I used an "N* channel 
FET so that when the op amp did not 
detect RF its output would be nega¬ 


tive, or switched towards the source 
of the FET, turning it hard off. When 
the op amp pin #3 went positive on 
RF detection its output would switch 
towards the positive rail, turning the 
FETs gate positive and on (see Fig¬ 
ure 2). 

The difference between a transistor 
and an FET in switching times is like 
comparing a Model T Ford to a Fer¬ 
rari. The FET and Ferrari are both 
very fast. As a matter of fact, the FET 
can switch in the nanoseconds, some¬ 
thing the transistor can’t accomplish. 

Now the switching and RF detec¬ 
tion circuit were functioning well. The 
remaining circuitry that needed to be 
designed was the control switching 
and delay for the coaxial relays. This 
part of the circuit would do the actual 
control or receive and transmit switch¬ 
ing and timing for our microwave con¬ 
verters. What we desired was some 
time control or delay to allow the RF 
preamplifier switching to take place 
prior to the key-up of the transmitter 
power amplifier, a 10 watt TWT. We 
wanted protection during the pream¬ 
plifier’s switching, and to allow that to 
be done first. Then, In sequence, we 
wanted the transmit circuits to be 
switched into place, preparing the 
converter for a transmit function. This 
protects the receive preamp during 
transmit. (By the way, this same 
preamp is used as the transmit 
preamp during transmitting.) 

Conversely, when we released our 
push-to-taJk circuit (return to receive 
from transmit), we wanted the high 
level switching to de-activate first, 
turning off the high power amplifier 
and removing Its coaxial from the cir¬ 
cuit. Then, after a timing delay, we 
wanted the low level circuit to return 
to its normal receive configuration. 
This prevents the 10 watt TWT power 
amplifier from coupling any energy In¬ 
to receiver circuits. There is a chance 
of destroying the low-noise receiver’s 
front end from transmitter coupling 
with switching errors. 

The problem is that we wanted a 
complex switching circuit with mini¬ 
mum components. Sounds kind of un¬ 
obtainable, but Kerry N6IZW came up 
with a very simple circuit to handle it. 
We used it in both our 10 GH 2 rigs 
during the last weekend of the ARRL 
10 GHz contest and it worked su¬ 
perbly. 

The time delay circuit retained the 
fast switching of the FET from the 
original op amp circuit and incorporat¬ 
ed a simple RC time constant network 
with diode steering to accomplish the 
switching timing needed. A single 
4049 hex inverter was used to inter¬ 
face the op amp and FET switching 
circuit. This portion ol the circuit uses 
diodes for fast turn-on, providing a 
rapid DC charge of the timing capaci¬ 
tor. There’s no RC lime constant in¬ 
volved here; it’s bypassed by the 
diode. When the control circuit (PTT) 
is released, the DC voltage of the op 
amp reverts towards negative and the 
charge on the capacitor, shunted by 
the 1 megohm resistor, forms the first 
timing circuit, with a delay hang oper- 



Figure 1. Basic RF switching circuit. 



Figure 2. Sensitive RF circuit for SSB. 
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ation of about a second or so. 

In the release cycle (receive), this 
circuit provides a one-second time 
constant. The diode is effectively out 
of the circuit at this time. This release 
time constant is sufficient to hold the 
circuit operational between SSB mod¬ 
ulations, to prevent premature release 
of the keying relays. If you want a 
longer time, increase the capacitor 
value. Adding an additional 1 pP ca¬ 
pacitor (now 2 pF total) gives a two- 
second hold time. 

Two FETs were used in our circuit: 
one for the receive circuits and the 
other for the transmit circuits. The 
speed of operation for each circuit is 
determined by the R/C time constants 
on the FETs inputs. The hold time or 
hang time after releasing is controlled 
by diode steering of the exact oppo¬ 
site timing to the other FET’s gate cir¬ 
cuit, accomplished by the RC charg¬ 
ing time constants of a 1 k resistor and 
1 pF capacitor vs. a 47k resistor and 1 
pF capacitor. That controls the key-up 
time control. For the circuit to meet 
design constraints, the exact reverse 
of each circuit is needed. This was ac¬ 
complished by using diode logic to 
take the voltage available on the op¬ 
posite charged capacitor to control the 
other FET’s gate. See Figure 3, the 
FET switching delay circuit. 

The switching relays used for con¬ 
trol were connected to ground in each 
of the two FET source leads. The 
drains were tied to Vcc (+12 volts). As 
long as the op amp is off (no RF de¬ 
tected), the relays are in a released 
condition. The relays used for control 
voltage are not special relays. A suit¬ 
able relay for 12 volt operation can be 
purchased from Radio Shack (PN 
275-217; $5.99 each). Any low current 
12 volt multicontact relay can be sub¬ 
stituted and should work well. I 
scrounged my relays off of some junk 
PC boards and saved a few bucks. 

How do you unsolder multicontact 
items from PC boards? Well, get 
down to your local hardware store and 
purchase a paint-stripping heat gun. It 
un-solders better than it strips old 
paint, and it’s inexpensive, less than 
$ 20 . 

Putting the circuit to use is the cus¬ 
tom part of the exercise. I will de¬ 
scribe my application, but your circuit 
will vary, depending on how you 
switch your rig’s elements about. In 
my transceiver, I switch my preamplifi¬ 
er forward and in reverse, using it for 
receive and transmit. Additionally, in 
transmit I switch the now reversed 
preamp to drive the TWT amplifier to 
full power output. To accomplish this 
switching I use a bank of four SPDT 
coaxial relays. Another relay is used 
to switch out a direct connection from 
the mixer IF port to the HT and re¬ 
place it with a 10 dB attenuator for 
transmitting. The third switch point Is 
internal to the TWT power supply to 
transfer it from standby to transmit. 

My sequence of events is as fol¬ 
lows: I want the four relays to actuate 
first, along with the IF switching relay. 
Then and only then do I want the 
TWT relay to actuate. In this way I 



protect the low-noise preamplifier 
from the transmitter power stages by 
keying the power amplifier last when 
going to transmit. In the power down 
sequence this same relay must re¬ 
lease first. This switching sequence 
will be similar in your situation, de¬ 
pending on what constitutes your ele¬ 
ments. In any case, to set up your 
system's switching requirements, all 
you need to know is which relay is 
fast to operate and slow to release. 
See Figure 4 for the full system 
schematic diagram. 

In actual practice, both our rigs 
have the circuit constructed dead bug 
fashion on a scrap piece of copper PC 
board. The FETs I used were BUZ-72 
types, capable of several amps of 
switching capacity for relay drivers. 
Quite an overkill, but they should work 
for quite a while without problems. 

I plan to make artwork for this PC 
board in the future and will put it in the 
column in another issue. 

West Coast VHF/UHF Conference 

The West Coast VHF/UHF confer¬ 


ence will be held in Ventura, Califor¬ 
nia, on the weekend of May 12 
through 14th, at the Ventura Holiday 
Inn, 450 East Harbor Boulevard. 
Planned events include technical talks 
and vendor exhibits, and a Saturday 
banquet and Sunday breakfast, both 
with guest speakers. On Sunday, an¬ 
tenna range capabilities with pattern 
plots will be calculated. A color plotter 
will make plots, labeling each with 
antenna description and 3 dB 
beamwidth. Coverage will include 2 
meters through 10 GHz. The test 
range, 300 feet long, will be located 
on top of the parking garage next to 
the hotel. 

The noise figure measurements, a 
very popular test session, will also 
have plotting of your VHF and UHF 
converters and preamps. This is a tra¬ 
dition deep-rooted in the many confer¬ 
ences that have been held over the 
years. Hewlett Packard will provide 
the latest noise figure meter, which 
will be integrated with a computer and 
a graphics printer. For anyone who in¬ 
tends to bring preamps, standard con¬ 


nectors are a necessity. They should 
be female SMA, N, BNC or UHF to al¬ 
low measurements to be made. 
Please provide clearly marked power 
terminals that can be test-clipped for 
the test measurement. I would add, 
mark the power pins clearly, least you 
have a 90 dB attenuator. 

Registration for the conference is 
$15, due by May 7, for pre-registration 
awards. For information, contact the 
Venture County Amateur Radio Club, 
VCARC PO Box 2103, Oxnard CA 
93033, or Steve Noll WA6EJO at 
(805) 647-4294. For exhibit space, 
call (805) 264-1978. 

As is normal practice, the ARRL 
will publish the proceedings for the 
VHF/UHF conference and will make 
them available at the conference for 
$10. After the conference they will be 
available from the ARRL directly for 
$10 plus appropriate shipping. 

Well, that’s it for this month. As al¬ 
ways, I will be giad to answer any 
questions related to VHF and UHF. 
For a prompt response please send 
an SASE. 73 Chuck WB6IGP. EH 
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Ask kaboom 


Michael J. Ceier KB1UM 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03453 

Fixing Walkies 

Probably the most common piece 
of ham equipment today is the 2 me¬ 
ter HT. Especially since the advent of 
the no-code Technician license, the 
popularity of walkies has increased. I 
haven’t met very many hams who 
don't own walkies. So, it seems rea¬ 
sonable that some of those radios 
aro going to have problems. Let’s 
look at the kinds of problems which 
tend to occur and at what we can do 
about them. 

What a Cad 

Nickel-cad. that is. If you’ve owned 
your walkie for more than a year or 
two. chances are you either have had 
or soon will have trouble with the bat¬ 
tery pack. No matter what the indus¬ 
try says, those darned NiCd batteries 
just don't last very long. By now, ev¬ 
erybody knows that you should run 
the battery all the way down before 
you charge it up again. But, even if 
you do that, a year or two is about all 
you can ask for. I have met hams 
who had properly working packs 
more than three years old, but not 
very many. My own experience has 
been pretty dismal, despite the fact 
that l follow all the rules. Is it possible 
to actually fix a bad battery pack? 


The Tech Answer Man 

Well, sometimes. In fact, l just 
fixed one in my cordless drill a few 
weeks ago. and it’s still going strong. 
I've described before how to zap a 
NiCd cell, but HI give a brief repeat 
here for those who missed it. 

There are two fixes which have 
worked for me. For shorted cells, 
take a DC power supply and charge 
up an electrolytic capacitor. The cap 
should be several thousand micro¬ 
farads or more; a 100-microfarad cap 
just won’t do it. Charge it to 15 volts 
or so, being careful to ensure that the 
cap is rated for more than that. Don't 
forget to watch the polarity. Now, 
again watching the polarity, connect it 
across the shorted ceil, + to + and - 
to -. Don’t use clip leads, because 
their resistance can limit the current 
flow. Just touch the cap’s leads to 
those of the cell. You should get a 
nice little spark. Disconnect the cap 
and measure the cell’s voltage. If you 
get anything much above zero, 
you’ve done it; the cell should now 
charge properly. If the cell is still 
shorted, try again. It took me 10 tries 
to fix that drill's cell. 

For cells which aren’t shorted but 
just won’t hold a charge. I’ve found 
that a few seconds of high-current 
charging can sometimes do wonders. 
By high current, I’m talking about a 
couple of amps, not 20! A current- 
limited DC supply works fine. This fix 
Isn’t as dramatic as the other one, 
but It might save your ailing pack. 


Neither of these fixes can be done 
without getting access to the termi¬ 
nals of the bad cell; you can’t do this 
stuff through the other cells in a pack. 

After you’ve fixed a bad cell, you 
must balance all the other cells be¬ 
fore you try to recharge the pack. If 
you don’t, the bad cell most likefy will 
fail again very soon. To balance the 
pack, charge the bad cell to, say. 1 
volt. Then, discharge all the other 
ones through a flashlight bulb, one 
cell at a time, until they all read 1 
volt. Reassemble the pack and 
charge It normally, and it should work 
fine if the cells are not too far gone. 

By the way, most NiCd packs have 
built-in thermal fuses that are de¬ 
signed to prevent fires in packs which 
inadvertently get shorted at their ter¬ 
minals, perhaps by keys or coins in a 
pocket. If the pack has In fact died 
Immediately after experiencing such 
a short, a new thermal fuse may be 
all you need. I don’t know where you 
can buy new ones, but perhaps one 
of you does. If so, please tell me and 
I’ll pass it along. But please don’t 
even consider simply shorting across 
the fuse and putting the pack back in 
service. Even small NiCd packs can 
deliver enough current into a short to 
cause serious injury. That’s why man¬ 
ufacturers always warn you not to put 
NiCd cells into holders meant for al- 
kalines; the holders have no fuses, 
because alkalines don't present near¬ 
ly as much risk. 

Insert Here 

Sometimes, NiCd cells simply are 
beyond redemption. And new packs 
from the manufacturers are awfully 
expensive. Besides, my experience 
has been that most manufacturers 


use exceptionally poor cells. When a 
battery pack goes bad six months af¬ 
ter you buy the rig. you sure don’t 
want to shell out for another one just 
like it! Luckily, several aftermarket 
companies advertise inserts for 
walkie packs. These are pre-connect- 
ed cells which fit into your original 
plastic shell. I tried one in the FNB-17 
pack for my Yaesu FT-411 and it 
worked great! If you can crack the 
original pack open carefully enough 
that it can be snapped or glued back 
together, you would do well to try an 
insert. Often, soldering is required 
but, hey, we’re hams, right? By the 
way, the one brand of cells I’ve had 
good results with has been Sanyo. 
I’ve seen, and in fact own, Sanyo 
cells that are five years old and have 
been abused, yet still work fine. I 
have no idea why theirs are so much 
better, but l strongly recommend you 
buy an insert made with them. You’ll 
wind up with a better pack, at about 
1/2 to 1/3 the price of a new, original- 
equipment pack. 

Where’s the Magnifying Glass? 

OK, your walkie is getting power 
but it still doesn't work right. Walkies 
are basically no different than other 
radios, but they do have some 
unique characteristics which make 
them a bit harder to work on. The 
most obvious one is that they are 
getting awfully small these days. 
Back when the ICOM IC-2AT and 
Yaesu FT-208R were all the rage, 
you still could fit your fingers Into the 
case. Nowadays, things have gotten 
to the point where surface-mounted 
components and ribbon cables domi¬ 
nate. How do you fix something like 
that? 


Sell your product in 73 Amateur Radio Today 
Call Dan Harper today.. . 1-800-274-7373 


Field Day Antenna —> 

- Installation 1 

System 



S29.95 

add 
SSA* 

satp 

1-801-373-8425 
AntennasWest 

Set 5CQ62-5. Prcvo UT6*605 


CIRCLE 4 ON READER SERVICE CARD 


ONLY $50! 


Have your own repeater or link system! 


t-i>.y repealer setup without modification to vour radio gear, simply 
plug in and gn! Ideal for emergency or ponablc/mohile repeaters! 
The DR I-2 works with ANY receiver (or scanner! and ANY Inins- 
tit liter. Super sensitive VOX operation makes setup quick. 
Includes Hang and timeout timers. Passive audio interface for clean 
audio. Only 4.5" x 3.5“ x 1.5" and choice of 12 VDC or 9V battery 
power (please specify when ordering), ORDER BRl-2 S50. 


I‘n.- lu ll,io.tiuhi'l linin' mtr HBI-3-DUAI. model which centum* lw-j <►( 
llir IK linn Im<* OHDF.tl nit I ■:■ IHI At, JB5 


lli» 1)111 I Mil tin a limit in ’mrutc but" in Induce you nn link yow 

reputer with other (rr<Vi«n<lei or repenten Siltm'in unit eney In nee 

omnon nxi ; mi 


MANY MORF. PRODUCTS. CALL/WRJTE FOR INFO! 
F.I F.i~TRON PROCESSING. INC. (filfi) ??8 7070 
PC aux 6* CEDAR. Mt —9621 1 ' 


■ r.e- i !■■ IS Ihv-'hi/vji L'S IS C«iJx,AK HI Ml SY *-<i e.l-e lie i'im 



* Use your PC and video camera for high quality images 

* CHROMA Gold Super VGA with 32,768 colors and 


NTSC / S-Video output for Just $369 

♦ VIP 640 NTSC / PAL video digitizers with 640x480 

resolution and up to 16 million colors from $129 

* One year warranty - 30 day money back 

• As seen in August issue of 73 

Ventek Corporation 

(818) 991-3868 FAX (818) 991-4097 
31336 Via Collnas. Suite 102 
Westlake Village, CA 91362 
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BILAL COMPANY 
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VOX CONTROL! FR 

Repeater/Rmt Base/Cross Band 
using your radios and mic connector 
No internal connections to radios 
8-16 VDC/over and reversed voltage protection 
three minute Lime-out-timer 
Will work with two or three wire Audio/PTT circuits 

BC - 1 for single receiver and transmitter .S34.95 

BC - 2 for two receivers and transmitters .S64.95 

The BC - 2 operates as two sepcrate repeaters, as 
linked repeaters or repeater /remote base 

— For al I VOX type control lers — 
ID/Patch/DTMF controller with 8 latched outputs 
Send SASE for latest product brochures und prices 
Add $4.00 shipping and handling 

BOX Products (901) 968-5416 
P.O. Box 57 Lexington, TN 38351 
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Frankly, if the problem is really 
tough from a physical standpoint, it 
probably isn’t worth the risk to the ra¬ 
dio for you to hack at it. For instance, 
some modern walkies, such as my 
FT-411, use little “daughterboards” 
which stand up on a motherboard. 
Unlike the similar construction used 
in desktop computers, though, these 
daughterboards are maybe an inch 
square, and they’re soldered in. If a 
tiny chip or transistor goes bad on 
one of them, just getting to it in order 
to measure the voltage or observe 
the signal can be a major chore. 
Even worse, some circuits may be 
spread out between what’s on the 
daughterboard and some parts on 
the back side of the motherboard. Do 
you really want to mess with this? 

Well, maybe, maybe not. If the 
problem is not obvious, it probably 
would pay to send it in for repair. 
Luckily, though, most problems are 
not due to component failure. Be¬ 
cause walkies are so portable, they 
experience far more troubles caused 
by bad connections, broken or dirty 
jacks and switches, corrosion and 
similar environmental factors. 

Open Wide 

Before you can fix it, of course, 
you have to get inside the rigl Most of 
today’s walkies pop apart in two 
halves, with just a few screws holding 
them together. Usually, you have to 
remove the plate which holds the bat¬ 


tery contacts on the bottom. Then, 
remove the screws on the back and 
the rig should snap open. Do it care¬ 
fully, though, because the two halves 
probably are joined by a ribbon ca¬ 
ble, and you don’t want to damage 
that, believe me. if there is a ribbon 
cable, it should have a removable 
connector on at least one side. Gen¬ 
erally, these covers snap up and 
down. If you need to pull the radio 
apart farther than the cable will allow, 
locate the connector. Now, gently pry 
up (up being toward the cable) the 
cover, one side at a time, using your 
fingernail. The cable should come out 
easily. (Before you remove it, take 
note of which way it goes in; re¬ 
assembling it backward can result in 
disaster.) If it still seems hard, don’t 
pull! Instead, be sure you have disen¬ 
gaged the cover as far as it will go. 
When you reassemble it later, be 
sure to insert the cable all the way 
before snapping the cover closed. 
I’ve seen many cases of “failures” 
caused by improper reassembly of 
ribbon cable connectors. And, espe¬ 
cially when the cable is one of those 
plastic things with the printed-on con¬ 
ductors, it is all too easy to rip it and 
ruin it. So, let the fixer beware! 

Contact! 

If your walkie is behaving erratical¬ 
ly, and especially if it’s cutting in and 
out, check the battery contacts. Dirty, 
bent or worn contacts can cause a 


bewildering array of symptoms. If the 
contacts look OK, check the wiring to 
the DC power jack, if there is one. If 
the jack is soldered directly to the 
board, look at the solder joints. Very 
often, the stress of plugging in and 
unplugging the DC plug will cause 
those joints to crack. If you’re not 
sure, resolder them for good mea¬ 
sure. Also, check that the PC board 
foils are not themselves broken. Just 
wiggle the jack a little while looking at 
the foils and it should be obvious if 
there’s a problem. Now and then, the 
DC jack itself can go bad, especially 
if the radio is old. If you don’t plug DC 
directly into the walkie, though, it is 
unlikely that you will have any of 
these problems. 

Walkies usually have fuses be¬ 
tween the DC input and the rest of 
the rig. These sometimes look like 
tiny glass resistors, while other times 
they look exactly like regular resis¬ 
tors. What they don’t look like, of 
course, are fuses! With the power 
and battery disconnected, a sim¬ 
ple ohmmeter check will tell you if 
there’s any connection from one side 
to the other. I’ve seen these tiny fus¬ 
es blow with no provocation. As with 
the battery packs, it’s important that 
you replace the fuse, rather than just 
jumpering across it. 

Well, we’ve just scratched the 
surface of walkie repair, so let’s con¬ 
tinue next time. Now, let's look at a 
letter: 


Dear Kaboom, 

1 have a KDK model 2033 mobile 
rig and it won’t transmit or receive. I 
think the problem is in the final. 
Where can I get one of these transis¬ 
tors? I’ve enclosed a drawing of it 
and the ohmmeter readings between 
its pins and case. I’ve looked in every 
catalog I have and can’t locate the 
part. 

Signed, 
Finally Quit 

Dear Finally, 

First of all, that is not a transistor! 
It is a final amplifier module which 
contains the final transistor and a 
whole lot of other things. The Toshiba 
S-AV7 is used in various rigs, and 
you should be able to get one from 
KDK or another manufacturer. But I 
don’t think you need one! If it were 
shorted, it should blow the fuse in the 
radio’s DC line when you pressed 
transmit, and perhaps even in re¬ 
ceive, depending on the radio’s de¬ 
sign. If it were open, it would kill the 
transmitter’s output, but it shouldn’t 
affect receive at all! Because the ra¬ 
dio won’t TX or RX, I’d look else¬ 
where. Lots of other things could be 
causing this general failure, which is 
lucky for you because those modules 
ain’t cheap. See if you can figure out 
why the rig won’t receive. Chances 
are that when you fix that, it’ll trans¬ 
mit too. Good luck! _ 

73, and see you all next month. GBl 
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Enter the exciting 
world of packet ra¬ 
dio today with How 
To Get Started In 
Packet Radio. Dave 
Ingram, K4TWJ, 
wrote this begin¬ 
ner's guide to 
packet radio in an 
easy-to-understand manner. It starts with 
a non-technical description of packet ra¬ 
dio, followed by chapters that include 
getting started, setting up your station, 
networks, BBSs, portable and high-fre¬ 
quency operation and even a Packet Ra¬ 
dio Equipment Sur\?ey. There’s also an 
appendix that includes circuits for inter¬ 
facing equipment. Join the most excit¬ 
ing and rapidly growing area of ham 
radio today! Order your copy of How To 
Get Started In Packet Radio book for 
only $9.95! (plus $2,00 S&H). 



NARA 


NATIONAL AMATEUR RADIO ASSOCIATION 



P.O. Box 598, Remond, WA 98073 
Orders Only 1-800-GOT-2-HAM 
Inquiries (206) 869-8052 


FREE 1993 



FAST DELIVERY 


General Communication • industry 
Marine VHF • Scanners • Amateur Bands 
• Microprocessor 

CALL TOLL FREE: 1-800-JAN-XTAL 




P.O. BOX 06017 * For! Myers. Flo rida 33 906 

QQ (813)936-2397 
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Number 21 on your Feedback card 

Rttyloop _ 

Amateur Radio Teletype 


Marc I. Leavey, M.D. WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

Commodore Interface 

A few months ago, 1 detailed one 
ham’s odyssey of trying to find a 
usable interface for an old Com¬ 
modore computer. I received anoth¬ 
er response, this one from G. H. 
Doherty VE3BYR, of Barrie, Ontario. 

He tells me that Comtech 
Research, of Custar, Ohio, has an 
excellent RTTY program for PC 
compatibles, which is easy to use 
and can be configured to work with 
the CP-1 interface with a minimum 
of trouble. A serial interface is re¬ 
quired to use the interface. If there 
is not one on the unit already, he 
passes along this tip for adding one, 
with a bare minimum of parts: Plug 
a 75154 chip into a socket wired 
to a 16-pin header, according to the 
wiring diagram in Figure 1. The 
header is then plugged into the orig¬ 
inal U-13 socket in the CP-1. 

He says that the CP-1 has excel¬ 
lent filters, and that he has used it 


with a Kenwood TS-830 on RTTY 
with no problems. On his ICOM 765, 
the gain to the MIC input is a little 
low and, according to him, AEA sug¬ 
gests that R116 could be reduced to 
a lower value, but no lower than 560 
ohms. Presumably, this is to in¬ 
crease output. 

The RTTY-PC Program 

The RTTY program referred to is 
RTTY-PC, Version 1.07, from 
Comtech Research. According to 
the literature I have here, it will send 
or receive Baudot at 60, 66, 75, and 
100 wpm; or ASCII at most standard 
speeds from 110 baud to 9600 
baud. The initial display is of re¬ 
ceived data. A control menu is en¬ 
tered from that screen. 

The display itself is a split-screen 
affair, with transmit and receive data 
displayed separately. Mode, speed, 
date, time, and other data are dis¬ 
played as well. Twelve IK buffers 
are available, accessed through the 
FI through FI2 keys. Even if your 
computer does not support all 12 
function keys, they say that they 


have software that will allow you to 
use all 12 buffers. 

The computer can initiate trans¬ 
mit/receive switching, store received 
material to disk, and do just about 
anything else you might think is im¬ 
portant for a RTTY program to do. 
All in all, this sounds like a full-func¬ 
tioned program. 

Price? According to this sheet, 
$29.95 for the program, $8 for a 
printed copy of the manual which is 
on the disk, and $5 extra If you want 
the program on a 3.5", 1.44 Mb disk. 
Shipping and handling adds another 
$3 for North American deliveries, 
$5.25 elsewhere. 

If you’re interested, drop them a 
line at 5220 Milton Road, Custar OH 
43511, and ask for the latest pricing 
and availability. As always, feel free 
to drop the name "RTTY Loop” in 
your letter. 

Another Model 28 

Web Williams KD4CQK, of Myrtle 
Beach, South Carolina, says that 
Ralph Brown is not the only one try¬ 
ing to get a Model 28 up and run¬ 
ning—he has one also. He says that 
his machine has a keyboard, reperf, 
printer, and tape reader. To clarify 
terminology, that would be a Model 
28 ASR, standing for Automatic 
Send Receive. The "KSR” machine 
is Keyboard Send Receive, and 
lacks the tape equipment. 


Hopefully, the material published 
last month was of some use to Web. 
He adds that it appears as though 
old terminal units have disappeared 
from the market. He has been try¬ 
ing, without success, to find one. 
With a PC compatible and MFJ- 
1278 in the shack, he can operate 
on RTTY, so it’s not the mode he 
lacks, it's the method! 

If someone In his area has a 
TU to spare (Web is especially look¬ 
ing for a Dovetronics, or HAL ST- 
6000 or ST-5000), I am sure he 
would appreciate hearing from you. 
Information may be sent here as 
well, and I will forward it down Car¬ 
olina way. Thanks for the letter, 
Web. 

CompuServe in Hong Kong 

1 appreciated the message on 
CompuServe from Ron Koyich 
VS6BD, whose interest in RTTY 
dates back to the 1960s, when he 
even went mobile with a Model 15. 
Now THAT’S something my wife 
never let me do! In those days, 
Ron went under the call of VE6AJX. 
Hmmm, another AJ! That gets 
you an honorary membership in 
the club. 

He adds that a CompuServe 
node is now active in Hong Kong. It 
will be awhile before they will be 
able to packet/AMTOR to us from 
there. There’s a Hong Kong packet 


ALUMINUM 
TOWERS 

• Self supporting towers up to 144 ft. at 80 mph winds 

• Lasts practically forever - weather resistant 

• Tapered models & telescoping "crank up" 

• Fold-over kits 

• Easy to assemble and install. 

"Call Today for a Free Catalog!" 

HEIGHTS TOWER SYSTEMS 

9505 Groh Road Bdg. 70E 
Grosse lie, Ml 48138 

1 - 800 - 745-1780 

Pioneers in aluminum to\ 
manufacturing since 19 

CIRCLE 284 ON READER SERVICE CARD 





Now you can 
do something 
k about 
the weather 

as ^ 

$1/10 (j ur new Home Weather Sta- 

W tion helps you plan your day, 
safeguard your family and prop¬ 
erty by alerti ng you to local weather 
conditions that often vary from distant forecasts. 

Alerts you when wind chill threatens frost¬ 
bite. Tells you to secure outside belongings 
against unexpected gusts, protect plants against 
dangerous heat or cold, and much more. De¬ 
signed to far outlast all others, the ULTIMETER II 
gives you over 20 most-wanted features including: 

• Wind Speed 
and Direction 

• Temperature 

• Chill factor 

• Alarms • 
Highs / lows / 
times/dates • 
Metric / En- 

Actual slw: 6M" x !W4" glish • Quick- 

Mount (no tools) masthead mounting • Fast, easy 
“Point & Plug” direction calibration (pat. pending) • 
40 ft. cord • Optional self-emptying rain gauge • 30- 
day money back guarantee • One-year warranty 

Home Weather Station .only $179 

As above, without wind direction sensor.$149 

Del. in US, add $8.25 shipping & insurance. NJ res. add 6% tax. 
VISA/MC phone orders: 800-USA-PEET (872-7338). 

Or send check, m.o. or credit card no. and exp. date to: 

PEET BROS. COMPANY 601-3087 Woodland Rd., 

— W. Allenhursfc NJ 07711 
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repeater going online sometime 
this year, to be installed and operat¬ 
ed by ELARCS (English Language 
Amateur Radio Communications 
Society). 

Sounds great. Ron. Keep us 
posted of the progress. I am sure 
that those of us in more mundane 
locales can only dream of some of 
the stuff you must see over there. 
Thanks for the note. 

DSP-12 for Contesting 

Another piece of Email was re¬ 
ceived from Doug Stracener 
KA5YSY, in Baton Rouge, 
Louisiana. Doug relates his experi¬ 
ences in the RTTY DX Worldwide 
contest, in which he used the DSP- 
12 processor. 

Doug writes, "On Friday evening 
at 0000Z, the start of the contest, I 
had fired up my trusty Kenwood 
TS830 on 15 meters and started 
contesting with great vigor. Enter Mr. 
Murphy: At 001OZ the 830 went on 
strike and refused to transmit on 15 
meters! This is not good when one 
is working single band, single op! 
The real problem was that the 830 
has a set of International Radio 
crystal filters that are extremely se¬ 
lective on RTTY and make contest¬ 
ing possible. 

"Enter the ICOM 735, which is my 
mobile radio. It has no special filter¬ 
ing other than the standard SSB. 


The selectivity for 
RTTY contests is 
at best poor, so I 
was wondering 
what kind of score 
would be possible, 
due to ail the QRM 
and my inability to 
resolve the sig¬ 
nals. 

“I recently pur¬ 
chased one of the 
NIR-10 DSP filters 
built by JPS Com¬ 
munications of 
Raleigh, North 
Carolina, for the 
purpose of killing 
the white noise 
present on the 
OSCAR-13 audio 
when I am working 
satellites. In des¬ 
peration, I quickly 
cabled the audio 
input of the DSP- 



12 to the ICOM 
and placed the filter in the passband 
medium and then narrow modes. 
Oh. what a difference the DSP-12 
made! It is superior in all respects to 
the crystal filtering of the Kenwood 
setup and allowed me to operate 
in high ORM environments of the 
contest without any difficulty. When 
turning off the DSP-12 by placing 
it in the bypass mode, the KAM 


TNC I was using was unable to 
dfecode any of the multiple RTTY 
signals within the receiver audio 
passband. 

“Based on the experience I had, i 
can highly recommend the DSP-12 
to any RTTY contester as a piece 
of equipment well worth the price. 
On the other hand, maybe you 
should not tell anyone about this, 


and let me keep the secret!" 

You don’t have to be in Hong 
Kong to drop me a note. Reach me 
on CompuServe at ppn 75036,2501; 
Delphi at username MarcWA3AJR; 
or America Online at screen name 
MarcWA3AJR. 

Sure, you can write me at the 
above address as well. Just write, I 
really do want to hear from you. Q 
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QAM Amateur Radio 
On/I// Callsign Database 

For your PC Compatible. Find Hams by 
Callsign or Name. Browse thru calls. Full 
export by QTH with custom output. All 
U.S. and Canada Calls. Ideal for mailing 
lists, QSLs, etc. Uses 16 MB Hard Disk. 
High Density Floppy (1.44 or 1.2) required 
for install. Updates and options available. 
Interfaces to LOGic, LogMaster, HyperLog 
and others. Demo disk $3.00. 


County Cross Reference Option adds 
county to address info. Lookup or export 
all Hams in a county. Only $7.50. 
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Computer Control For 
The Ramsey FTR-146 

Build a computer interface for this 2 meter transceiver kit 

by Richard E. Lucka WD8BNR 



Photo A. Parts placement of the interface on a Radio Shack 276-147 board inside an RS 270- 
274 cabinet . The LEDs are installed on another RS 276-147 (cut in half) and mounted inside 
the front panel. The circuit on the right side of the board is a packet modem interface, de¬ 
scribed in “Poor Man’s Packet,” 73 Amateur Radio Today, August 1991. 


F or a long time I have wanted to use my 
IBM-compatible personal computer (PC) 
to control the frequencies of a 2 meter 
transceiver. I have two Kenwood rigs, but I 
just don’t have the heart to tear these expen¬ 
sive rigs apart to connect them to the com¬ 
puter. 

About a year ago, I saw an ad from Ram¬ 
sey Electronics featuring their FTR-146 2 
meter synthesized transceiver. What caught 
my eye was that the frequencies could be 
programmed by diodes. I immediately saw 
the possibility of building an interface to 
control the rig with my computer, so I or¬ 
dered a k*t. 

After building the radio and studying the 
schematic, I came up with a programmable 
interface that allows me to program the fre¬ 
quencies using the parallel printer port from 
my PC. Additionally, I can select the re¬ 
peater offsets (simplex, +600 and -600) and 
the +5 kHz channel spacing. I can also “see” 
the programmed binary inputs to the rig by 
looking at the LEDs mounted on the inter¬ 
face front panel. Finally, 1 added a new fea¬ 
ture to the rig by tapping into the squelch 
output pin of the rig’s FM detector chip that 
lets my computer detect the presence of a 
signal. I added an LED that lights when the 
rig is receiving a signal. 

In this article, I will describe the interface 
circuit, the cable connections, and a BASIC 
program that selects frequencies and per¬ 
forms scanning operations on the Ramsey kit. 

The Interface 

The heart of the rig’s tuning capability is 
the MCI45106 digital frequency synthesizer 
chip. The kit’s manual contains an excellent 
description of how it works and how you 
can program selected frequencies using a 
diode matrix. The manual also hints at how 
you can use DIP switches for selecting your 
own synthesizer inputs. Beyond that, it’s up 
to you to create another way of program¬ 
ming the frequencies. 

The 5106 synthesizer contains nine input 
pins. Each input may be “on” (+8 volts) or 
“off’ (0 volts). The combination of “on” and 
“off’ inputs determines the frequency you 
want. The inputs coincide with digital num¬ 
bers, starting with 1 and ending with 256, In 
other words, the pins are labeled 1, 2. 4, 8, 
16, 32, 64. 128. and 256. If you add up all 


the numbers, you get 511 frequency possi¬ 
bilities. 

There are a total of 400 channels in the 2 
meter band, all spaced 10 kHz apart. The 
synthesizer can tune an additional 111 chan¬ 
nels (511 - 400 = 111). If all the input pins 
are low, the synthesizer generates the lowest 
frequency, which is 143.00 MHz. If all the 
input pins are high (+8 volts), the synthesiz¬ 
er generates the highest frequency, which is 
148.11 MHz. Consequently, the combination 
of the inputs produces frequencies within the 
143.00 and 148.11 MHz range. 

Figure 1 shows the schematic of the inter¬ 
face. The circuit uses all eight data output 
lines from the PC parallel port to program 
two 74LS373 D-type latches (U3 and U4) 
through two 4050 hex non-inverting buffers 
(U1 and U2). 

The latches are the focal point of the in¬ 
terface. You program the latches to feed pro¬ 
gramming data into the transceiver. When 
the enable input (pin 11 of U3 or U4) is low. 


data is loaded from the input pins. When the 
enable input is high, the data is “held” at the 
output. The latch is a perfect device for hold¬ 
ing programming data and driving devices 
such as the synthesizer. 

The STROBE output line from the printer 
port selects latch U3 and the INIT line se¬ 
lects latch U4. Only one 74LS373 latch can 
be programmed at a time. This arrangement 
allows you to latch 16 bits rather than eight 
bits. Remember, there are nine inputs to the 
synthesizer, and additional inputs for the 
simplex, +600 and -600 repeater offsets, plus 
the +5 kHz channel spacing input. That 
comes to a total of 13 inputs with three 
spares. I am using the spares to drive three 
LEDs for displaying status information for 
packet radio purposes. 

There is an LED connected to each of the 
latch outputs. They let you see how your PC 
is programming your rig. You’ll find them to 
be tremendous debugging aids if you want to 
write your own software for your rig. 
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Figure I. Schematic diagram of the FTR-J46 trariseei ver-to~PC interface. 







Thus far, we have dealt with TTL voltage 
levels (up to 5 volts) for the latches and the 
non-inverting buffers. The voltages coming 
out of the PC’s parallel printer port pins are 
at TTL levels and arc enough to drive the in¬ 
put buffers U1 and U2. Additionally, the 
voltages coming out of the latches, being 
slightly loaded down by the LEDs, are just 
high enough to drive other TTL devices, but 
may not be high enough to drive the synthe¬ 
sizer in the rig and definitely not enough to 
drive the repeater offsets and +5 kHz chan¬ 
nel spacing. 

I solved this problem by adding a voltage 
amplifier and a hex inverting buffer for each 
of the latch outputs (Q1-Q13, U6 through 
U8). If a latch output is low, it turns off a 
transistor, which causes the collector voltage 
to rise to the 8-volt supply voltage. This 
makes the associated hex inverter turn off 
(low) at the output, and therefore turns off 
an input to the synthesizer chip in the rig. 

If a latch output is high, it saturates the 
transistor, causing current to flow. This 
drops the collector voltage below the operat¬ 
ing threshold of the inverting buffer input, 
which causes its output to go high. This 
turns on an input to the synthesizer. 

The above scenario is also the same for 
the repeater offsets and the +5 kHz channel 
spacing. However, I used three inverter 
gates (U8) to drive the +5 kHz channel spac¬ 
ing circuit. One gate is insufficient to source 
a full 8 volts for this input, due to the rig’s 
circuit loading. 

When you program the repeater offsets, 
you enable an oscillator circuit by applying 
a voltage (high) at the appropriate latch out¬ 
put. You are only supposed to select one. Be 
very careful as it is easy to enable or pro¬ 
gram two or three oscillators at the same 
lime. You can control this by software and 
verify by observing the LEDs. 

As mentioned in the introduction, another 
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feature of the interface is the signal detect 
input to the BUSY line of the printer port. 
The 3359 FM detector (U2, pin 16) in the 
transceiver has a squelch output pin that 
connects to a cutoff transistor (Q14 in the 
rig) for the audio amplifier. If there is a sig¬ 
nal in the receiver portion, a voltage at the 
base of Q14 enables the audio amplifier, 
thus disabling the squelch. I connected pin 
16 of U2 (in the rig) to the BUSY input line 
via the remaining inverting buffer gates (U8, 
pin 9 in Figure 1) to reduce the voltage to 
TTL levels. The buffer also lights an LED 
(D18) to indicate a signal is being received. 

The SELECT input in your printer port is 
tied to the +5 volt supply. This merely 
serves as a signal to your computer indicat¬ 
ing whether your rig is turned on, making 
your computer a little smarter. 

The SELECT input is also tied to pin 9 of 
U2. I made this connection at the printer 
port connector. However, you may elect to 
wire the SELECT or +5 volts directly to pin 
9 of U2 (dotted line on schematic and PC 
board). This voltage enables the other half of 
AND gates U5 for programming the latches. 

Figure 1 shows the Vcc (power supply 
voltage) connection to U3 and U4 shunted 
with 0.01 pF capacitors. Figure 2 shows the 
Vcc connection to all the IC chips in the in¬ 
terface. Note carefully that U1 through U5 
are connected to the +5-volt supply and U6 
through U8 are connected to the +8-volt 
supply. 

Figure 2 also shows the unused gates of 
U5 and U6. The unused inputs to U5 should 
be tied to +5 volts to minimize current and 
to prevent oscillation, while the unused in¬ 
puts to U6 should be tied to ground to mini¬ 
mize current. 

Construction 

I planned to construct the circuit so that it 
would fit in a Radio Shack 270-274 metal 


cabinet. I constructed the circuit on a Radio 
Shack 276-147 pre-drilled board and used 
24-gauge bell wire for the point-to-point 
wiring. I used sockets for the chips so I 
could measure voltages later, before in¬ 
stalling the chips. 

[Ed, Note: A PC board is available for 
this project from FAR Circuits (see the Parts 
List for order information); also see Figure 
4 for the foil pattern and parts placement,] 

There was more than enough space on the 
board to mount all the parts of the circuit, 
except for the LEDs (I wanted them to be on 
the front panel). How you want to lay them 
out is pretty much up to you because parts 
placement is not critical. I carefully laid out 
the chip sockets on the board, making sure 
that there would be room for all the resistors 
and capacitors and point-to-point wiring (see 
Photo A). I soldered the sockets only at the 
opposite pins, just enough to keep them in 
place. This allowed me to insert the wires 
and leads directly into the socket pins and 
lightly solder them in place. 

I carefully laid out how I wanted to line 
up the LEDs, with the programming LEDs 
on the top row and the offset and status 
LEDs on the bottom row (see Photo B). 
Since I like multiple colors, I used green 
LEDs for the top row and yellow and red 
for the bottom row. After drawing the LED 
layout and using it as a template, I drilled 
the holes and installed the LED caps. I 
also drilled the holes for the mounting hard¬ 
ware. 

I cut another 276-147 pre-drilled board in 
half for use as an LED board. The half-size 
fits nicely inside the front panel. I loosely 
installed the LEDs on the LED board and 
mounted the board on the front panel. I used 
spacers for the 4-40 hardware to keep the 
board about 3/4" away from the inside cabi¬ 
net surface. Then, I manipulated the LEDs 
(loosely hanging between the board and the 



















inside cabinet surface) by grasping the LED 
leads and inserted the bulb parts into their 
respective caps. After making sure that the 
LEDs were firmly seated in the caps, I sol¬ 
dered the leads in place. This made it easier 
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to remove the board, install the resistors, and 
re-install the board. I used ribbon cables to 
connect the LED board to the main board. 

I used a 25-wire flat ribbon cable to make 
the actual connections from the transceiver 


to the interface cable (see Photo C). As a re¬ 
sult, I was able to use the metal case and 
knob set for the rig from Ramsey because 
the ribbon cable fit snugly between the top 
and the rear panel. At the end of the ribbon 
















































Photo B. The front panel of the FTR-146 interface. The PKT LED is 
connected to a modem interface circuit and is unrelated to this arti¬ 
cle. The switch on the right side of the panel is set at “ AUTO,” which 
allows latch (U4) to program the +5 kHz channel spacing. The other 
choices manually set the channel spacing to "off’ or “on.” 


Photo C. Flat ribbon cable runs from the rear of the transceiver to 
the 25-pin male D-SUB cable. 


cable is a male 25-pin D-SUB connector. I 
happened 10 have a length of 25-wire cable, 
so I attached a female D-SUB connector at 
one end and attached the other end to the in¬ 
terface. 

Ramsey had the experimenter in mind 
when they drilled an extra set of holes in the 
circuit board for programming the frequency 
synthesizer. There are six sets of holes for 
building a diode matrix for six frequencies, 
and each are enabled by one of six positions 


of the 12-posiiion 
rotary switch SI (the 
other six positions 
are not used). The seventh (and extra) set of 
holes is where I connected the ribbon cables. 
These holes have inputs for the nine input 
pins of the synthesizer (256 through 1), the 
transmit repeater offsets (simplex, +600 and 
-600), and the +5 kHz channel spacing. The 
right side of Figure 1 shows all the connec¬ 
tions to the rig via the ribbon cable. 

I attached a length of 25-wire cable to the 
computer side of the interface and attached a 
male D-SUB connector for the PC parallel 


printer port. See the left side of Figure 1 for 
the wiring diagram. In reality, you can use a 
15-wirc cable instead. 

To supply power to the interface, I con¬ 
nected the 13.8-volt power supply voltage 
from the off/on switch in the rig to the volt¬ 
age regulators U9 and U10. Thus, the inter¬ 
face comes on only when the rig is on. 

Check-Out 

After thoroughly checking my wiring, I 
temporarily connected the interface to a 
13.8-volt power supply through a 1-amp 
fuse. Fortunately for me, there was no 
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MULTIPLE REPEATER-LINK-REMOTE BASE 
CONTROLLER 

Finall y a controller that has solved control and audio interconnect problems between 
multiple radios. Your radio system can grow to multiple sites and stretchfor hundreds 
of miles - and yet any radio can be fully controlled from any designated Input. 
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10 REM 1NIT146 - Initialize FTR-146 Start Frequency 
20 PORT^H378:‘ Base printer port address 
30 FREQS=*146.43,S’:' Stan with your lavorile frequency 
40 GOSUB 42000: ‘ Convert FREOS to WORDS 
50 GOSUB 40000: 1 Program the radio! 

60 SYSTEM:* Exit 

Put 40000 and 42000 subroutines here from Listing 3 


Listing 2. 


42000 ’Send programming word (2 bytes) to radio interface via printer 
42010’parallel port. 

42020 ‘ Entry: WORDS = 16-bit programming data 

42030 ’ PORT = base port address of paraflei port 

42040 FIRST=ASC{LEFTS{WORDS,t))f FIRST = first 8-bit word 

42050 CMND=0:’ CMND = command to set U3 in receive 

42060 OUT PORT.FIRST:’ Write FIRST to data register 

42070 OUT PORT+2.CMND:’ Command U3 to receive data 

42080 OUT PORT+2,1:‘ Command U3 to latch data 

42090 SECOND=ASC(RIGHT$(WORDS. 1)):' SECOND » second 8-brt word 

42100 CMND=5:‘ CMND = command to set U4 in recave 

42110 OUT PORT.SECOND:’ Write SECOND to data regtsta 


Listing 1. 


smoke or short. After performing voltage 
checks, I installed the chips. I connected the 
interface to the computer parallel port and 
wrote a few BASIC programs to test it. I 
didn’t have to test with the radio connected 
because I observed the results on the LEDs. 
After verifying proper operation, I ran the 
same tests while measuring the radio con¬ 
nections to make sure that the voltage out¬ 
puts (from 6 to 8 volts) corresponded to the 
LED readouts. 

Software 

The printer parallel port contains three 
registers: the data register, the status register, 
and the command register (see Figure 3). 
The data and command registers are output 
registers and the status register is input. The 
base port address is hexadecimal 378 for 
LPT1, 278 for LPT2, or 3BC if you have a 
Monochrome Display Adapter. If you only 


have one parallel 
port and have a color 
monitor, most likely 
your port is configured as LPT1 (base port = 
hex 378). 

The starting building block of any soft¬ 
ware you write is a GW-BASIC code frag¬ 
ment, shown in Listing 1. I chose the BASIC 
language for the sake of this article because 
everyone who owns an MS-DOS machine 
already has a BASIC interpreter. 

Input to the code in Listing 1 is a 16-bit 
(2-byte) string (WORDS) containing the fre¬ 
quency inputs (9 bits), the repeater offsets (3 
bits—only one can be 1!), the +5 kHz chan¬ 
nel spacing (1 bit), and the three status LEDs 
(3 bits). This string corresponds to the out¬ 
puts of the latches U3 and U4, consecutively. 

To create the WORDS string, use lines 
40000 through 40470 from Listing 3. This 
code fragment converts FREQS (frequency 
and mode in ASCII) to WORDS. The fre¬ 
quency is the actual frequency you want, 
such as 146.52 or 146.835. Mode must fol¬ 


low the frequency after a comma and is a 
one-character transmit repeater offset char¬ 
acter, which can be “S” (simplex), 
(+600), or * 1 -’* (-600). If you don’t specify a 
mode with no comma after the frequency, 
then simplex is assumed. 

You can use this code to verify the in¬ 
tegrity of the frequency/mode string FREQS. 
The program in Listing 3, which we will dis¬ 
cuss later, asks for a frequency and uses the 
code fragment to verify and convert the in¬ 
put to WORDS and return a numeric status 
code, STAT%. IF STAT%=0, then FREQS 
passed the verification edit and the code suc¬ 
cessfully converted FREQS to WORDS. If 
STAT%=1, then FREQS contains a syntax 
error (no period in the frequency and invalid 
mode to name a couple of possible prob¬ 
lems). If STAT%-2, then the frequency is 
outside the boundaries of the FTR146 
transceiver. 

The following two paragraphs describes 
the function of Listing 1 in detail: 

Line 42040 transfers the first 8 bits of 
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COMMUNICATIONS DECODER 
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THE MODEL CD-I DECODES & DISPLAYS: 

• 104 DCS CODES (Digital) 

• 50 CTCSS TONES (Analog) 

• 16 DTMF DIGITS (Touchtone) 

The CD-I reveals everything you need to know to operate any 
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your base, scanner or mobile radio. 
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access codes and the phone number dialed). DTMF 
sequences are stored and automatically replayed just in case 
you missed something important. Use the CD-I to learn police 
and tire codes too! 
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EXPERIMENTER’S HF DIGITAL COMMUNICATIONS SYSTEM 
(U.S. $89+) (Fec.ASCII, Baudot, Amtor, Morse Packet, Pactor) 

THE FABAMP CARD (Version FBI 01 tor IBM compact, FB10A for Apple II) 

A new low-cost experimenters plug-in card package, complete with assembly 
language source codes lor the 7 lavorite HF digital Tx/Rx modes for the IBM 
compatibles and Apple lis. 

UNIQUE DESIGN FEATURES... Bui It in i/o and modem. All software generated 
algorithms for syncing, sound/visual status for idles, control signals, lambic 
paddle inputs, split screen etc. 

a. Fabamp card [1_] $89.00 (IBM Model FBI01) or [2__] $99.00 (Apple II 
Model FB10A) 

b. 5" diskette software with shareware privileges for both tx and rx, at $12.00 
each mode. 

(1_) Amtor (link up, eavesdrop) 

(2__j Fee (100 bauds, WRU, error indications) 

[3_] Selfec. Navtex (eavesdrop) 

[4_] Baudot RTTY (45-300 Bd. Seical. WRU) 

(5_j HF Packet (300 bds, monitor) 

[6_j ASCII (50-300 bds, parity, encryption) 

[7_j Morse (Autotracking rx. iambic key input, Farnsworth trainer, etc.) 

[8_] New Pactor Starter toolkit (ASCII frame/control sig txrx) 

[9_] Novel Experimenters “Equal Time-shared Synchronous Duplex mode" 

(E0SD) 

c. Add $7.00 per software for beginners textbook/tutorial/source code, further 
experimentations. 

4 or [_) Special all of a, b, c above at $159.00 + $9.00 airmail worldwide 

delivery. 

Further information welcome. 

Fax order to: Alphadata Associates, Pasir Panjang 

P.0. Box 72, Republic of Singapore. (S9111) 

(fax no.: 7733503). Please send me the Fabamp system checked above, 
c/w manuals, cables, instructions on one month 
guaranteed refundable trial and one year warranty. 

Name: _ 


Address: 


Total Payment_as checked. 

(USS equiv check, draft, postal/money order OK) 
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10 REM FTRSCAN - FTR-146 Control Program. 

20 REM Version for IBM PC clones. 

30 REM Author Richard E. Lucka WD8BNR. 

40 POHT=&H378: ‘Centronics base parallel port 
50 DELAY=500: 'Delay count during scan- 

60 COLOR 2: CLS: PRINT ‘FTRSCAN Version 1.0 * DATES: PRINT 
70 PRINT ‘Author Richard E. Lucka. WD8BNR* 

80 GOSUB 1120: 'Get frequency list 
90 REM Define function key trapping. 

100 KEY(1) ON: ON KEY(1) GOSUB 600: ‘Decrement frequency by 10 kHz 
110 KEY(2) ON: ON KEY(2) GOSUB 700: ‘Increment frequency by 10 kHz 
120 KEY(3) ON: ON KEY(3) GOSUB 720: ‘Decrement frequency by 5 kHz 
130 KEY(4) ON: ON KEY(4) GOSUB 740: ’increment frequency by 5 kHz 
140 KEY(5) ON: ON KEY(5) GOSUB 760: ‘Enter frequency and mode 
150 KEY(6) ON; ON KEY(6) GOSUB 770: ‘Set transmit offset to -600 kHz 
160 KEY(7) ON: ON KEY(7) GOSUB 780: 'Set transmit offset 10 Simplex 
170 KEY(8) ON: ON KEY(8) GOSUB 790: ’Set transmit offset to +600 kHz 
180 KEY(9) ON: ON KEY(9) GOSUB 810: ‘Scan frequency down by 10 kHz 
190 KEY(10) ON: ON KEY(10) GOSUB 950: 'Scan frequency up by 10 kHz 
200 KEY(11) ON: ON KEY(11) GOSUB 1460: ‘Down - select previous freq. 

210 KEY(14) ON: ON KEY(14) GOSUB 1510: 'Up - select next freq. 

220 REM Start by asking for a st irting frequency. 

230 IF FKEY=0 THEN 270 
240 FOR 1=1 TO 5 

250 LOCATE 9+1.14; PRINT SPACE$(18); 

260 NEXT I 
270 LOCATE 5,1 

280 LINE INPUT ’Enter frequency and mode (f.m) (CR=exit): *;FREQS 
290 IF FREQS=” THEN CLS: SYSTEM 

300 GOSUB 40000: ‘Convert frequency to latch programming word 
310 IF STAT%=1 THEN PRINT ’Syntax error*GOTO 410 
320 IF STAT%=2 THEN PRINT ‘Frequency error*’;: GOTO 410 
330 LOCATE 5.1: PRINT SPACES{56): PRINT SPACES(18): TGL=0 
335 REM Draw box. 

340 LOCATE 10,14: PRINT CHRS(201) CHRS(205) CHRS(205); 

350 PRINT ’ Frequency * CHRS(205) CHRS{205) CHRS(187): 

360 FOR 1=1 TO 3 

370 LOCATE 10+1.14: PRINT CHRS(186>:: LOCATE 10+1,30: PRINT CHRS(186): 

380 NEXT I 

390 LOCATE 14,14: PRINT CHRS(200) STRINGS(15.CHRS(205)) CHR$(188): 

400 GOTO 430 

410 LOCATE 5,43: PRINT " LOCATE 5,1: GOTO 280 

420 REM Program the freq and show on screen. 

430 GOSUB 42000: GOSUB 1080 
440 A=INSTR(FREQS 1 " 1 ") 

450 IF A=0 THEN HLDFREQ=VAL(FREQ$)<1000: MODES=’S": GOTO 480 
460 HLDFREQ=VAL(LEFT$(FREQS,A-1 ))<1000 
470 MODE$=RIGHT$(FREQS,1) 

480 LOCATE 12,18: PRINT FREQS ’ FKEY=0 

490 REM Mainstream code. Inputs are from funclion keys and tetters. 

500 INS=INKEYS: IF INS< > THEN 1340: ‘Select a freq 
510 IF FKEY=0 THEN 500 
520 IF FKEY=11 THEN 1470 
530 IF FKEY=14 THEN 1520 

540 IF OLNE>0 THEN LOCATE OLNE.58: PRINT ’ OLNE=0: SUB2=0 
550 IF FKEY=5 THEN 230 
560 TGL=0 

570 IF FKEY=9 THEN 820 
580 IF FKEY=10 THEN 960 
590 GOTO 480 

600 REM F1=Decrement frequency by 10 kHz. 

610 FKEY=1: HLDFREQ=HLDFREO-10 
620 FREQS=STRS(HLDFREQ) 

630 FREQS=RlGHTS(FREQS.LEN(FREOS)-1 )+’,’+MODES 

640 FRE0S=LEFTS(FREQS.3)+V+RIGHTS(FRE0S,LEN(FREQS)-3) 

650 GOSUB 40000: IF STAT%=0 THEN GOSUB 42000: RETURN 

660 IF FKEY=1 THEN HLDFREQ=148110I: GOTO 620 

670 IF FKEY=2 THEN HLDFREO= 143000!: GOTO 620 

680 IF FKEY=3 THEN HLDFREQ=1481151: GOTO 620 

690 HLDFREQ=1430001: GOTO 620 

700 REM F2=lncrement frequency by 10 kHz. 

710 FKEY=2: HLDFREQ=HLDFREQ+10: GOTO 620 
720 REM F3=Decrement frequency by 5 kHz. 

730 FKEY=3: HLDFREQ=HLDFREO-5: GOTO 620 
740 REM F4=lncrement frequency by 5 kHz. 

750 FKEY=4: HLDFREQ=HLDFREQ+5: GOTO 620 
760 FKEY=5: RETURN: 'Enter new frequency 

770 FKEY=6: MODES=’-*: GOTO 620: ‘Set transmit offset to -600 kHz 

780 FKEY=7: MODES=’S’: GOTO 620: 'Set transmit offset to Simplex 

790 FKEY=8: MODES=*+*: GOTO 620: ‘Set transmit offset to +600 kHz 

800 REM F9=Scan frequency down by 10 kHz until a signal is heard 

810 FKEY=9: RETURN 

820 HLDFREQ=HLDFREQ-10 

830 FREQS=STRS(HLDFREQ) 

840 FREQS=RIGHTS(FREQS.LEN(FREOS)-1)+*.*+MODES 

850 FREQS=LEFTS(FREQS,3)+*.*+RIGHTS(FREQS,LEN(FREQS)-3) 

860 GOSUB 40000: ‘Because of delay, check if old freq came alive (line 475) 

870 IF STAT%=2 THEN HLDFREQ=148110!: GOTO 830 

880 IF FKEY=9 THEN FKEY=0: GOTO 900: 'Ensure start of scan over active freq 

890 IF (INP(PORT+1) AND 128)=0 THEN HLDFREQ=OFREQ: GOTO 500 

900 GOSUB 42000: OFREQ=HLDFREQ 

910 LOCATE 12,18: PRINT FREQS: FOR 1=1 TO DELAY: NEXT 

920 IF (INP(PORT+1) AND 128)=0 THEN 500 

930 A$=INKEYS; IF A$="‘ THEN 820 ELSE 500 

940 REM F10=Scan frequency up by 10 kHz until a signal is heard 

950 FKEY=10: RETURN 

960 HLDFREQ=HLDFREQ+10 

970 FREQS=STRS(HLDFREQ) 

980 FREQS=RIGHTS(FREQS,LEN(FREQS)-1 )+‘.*+MODES 

990 FREQS=LEFTS(FREQS.3)+*.’+RIGHTS(FREQS,LEN(FREQS)-3) 

1000 GOSUB 40000: 'Because of delay, check if old freq came alive (line 575) 

1010 IF STAT%=2 THEN HLDFREQ= 143000!: GOTO 970 

1020 IF FKEY=10 THEN FKEY=0: GOTO 1040: ‘Ensure start of scan over active freq 
1030 IF (INP(PORT+1) AND 128)=0 THEN HLDFREQ=OFREQ: GOTO 500 
1040 GOSUB 42000: OFREQ=HLDFREQ 

1050 LOCATE 12,18: PRINT FREQS: FOR 1=1 TO DELAY: NEXT 

1060 IF (INP(PORT+1) AND 128)=0 THEN 500 

1070 AS=INKEYS: IF AS=” THEN 960 ELSE 500 

1080 LOCATE 24.1: PRINT ’FI =-10 F2=+10 F3=-5 F4=+5 F5=Freq 

1090 PRINT ’F6=- F7=S F8=+ F9=-SCAN F10=+SCAN *; 

1100 PRINT ’ A T=Tgl * CHRS(25) * ’ CHRS(24);: RETURN 
1110 REM Gel and display frequency list. 

1120 DIM RPTFREQS(24)‘ Up to 24 frequencies 
1130 SUB=1 

1140 OPEN T,1FTRSCAN.DAT” Get frequencies and edit 


1150 IF EOF(1) THEN GOTO 1230 

1160 LINE INPUT n .FREQS 

1170 GOSUB 40000 

1180 IF STAT%=1 THEN 1310 

1190 IF STAT%=2 THEN 1320 

1200 RPTFREQS(SUB)= FREQS 

1210 SUB=SUB+1 

1220 IF SUB<25 THEN 1150 

1230 IF SUB=1 THEN RETURN* Print the frequencies 
1240 SUB=SUB-1 
1250 FOR 1=1 TO SUB 
1260 LOCATE 1,60 

1270 PRINT CHRS(l+64) \ * RPTFREQS(I); 

1280 NEXT I 
1290 OLNE=0 
1300 RETURN 

1310 PRINT "Frequency syntax error!": END 
1320 PRINT "Invalid frequency!": END 
1330 REM Select list frequency via alpha. 

1340 IF INS=CHR$(20) THEN 1560: ‘CTRL-T - toggle repeater inputs 
1350 IF INS=>"A" AND INS<=’V THEN SUB2=ASC(lNS)-64: GO TO 1380 
1360 IF IN$=>*a“ AND IN$<="v' THEN SU82=ASC(INS)-96: GOTO 1380 
1370 GOTO 500 

1380 IF SUB2>SUB THEN SUB2=0: GOTO 500 
1390 IF OLNE>0 THEN LOCATE OLNE.58: PRINT " 

1400 OLNE=SUB2 
1410 LOCATE SUB2.58 
1420 PRINT CHRS(16); 

1430 FREQS=RPTFREQS(SUB2) 

1440 GOSUB 40000: GOSUB 42000: GOTO 440 
1450 REM Up arrow - select previous list freq. 

1460 FKEY=11: RETURN 
1470 FKEY=0: SUB2=SUB2-1 
1480 IF SUB2<1 THEN SUB2=SUB 
1490 GOTO 1380 

1500 REM Down arrow - select next list freq. 

1510 FKEY=14: RETURN 
1520 FKEY=0: SUB2=SUB2+1 
1530 IF SUB2>SUB THEN SUB2=1 
1540 GOTO 1380 

1550 REM CTRL-T - Toggle receive input for listening to repeater inputs 

1560 IF MODES="S“ THEN 500 

1570 IF MODE$="-" AND TGL=0 THEN 1620 

1580 IF MODE$="-* AND TGL=1 THEN 1650 

1590 IF MODE$= M +* AND TGL=0 THEN 1670 

1600 IF MODE$=*+" AND TGL=1 THEN 1650 

1610 GOTO 500 

1620 TGL=1 

1630 FREQS=STRS(HLDFREQ-600) 

1640 GOTO 1690 
1650 TGL=0 
1660 GOTO 1710 
1670 TGL=1 

1680 FREQS=STRS(HLDFREQ+600) 

1690 FREQS=RIGHTS(FREQS.LEN(FREQS)-1) 

1700 GOTO 1730 

1710 FREQS=STRS(HLDFREQ) 

1720 FREQS=RlGHTS(FREQS.LEN(FREQS)-1)+*,’+MODES 
1730 FREQS=LEFTS(FREQS,3)+V*+RlGHTS(FREQS,LEN(FREQS)-3) 

1740 GOSUB 40000: IF STAT%>0 THEN 310 

1750 GOSUB 42000: GOTO 480 

40000 ‘Convert frequency to programming word. 

40010 ‘ Entry: FREQS (f.m) 

40020 ' f = frequency (146.43 or 146.235) 

40030 ‘ m = mode (+ for +600, - for -600, S (default) for simplex) 

40040' examples:’146.43,S’ ’142.24,+* *146.76,-’ *146.235,+“ 

40050 ' Exit:WORDS (2 bytes) - corresponds to latch inputs 
40055 ' byte 1 contains programming for the following: 

40060' d7= 256 
40070' d6 =128 
40080' d5 = 64 
40090 ‘ d4 = 32 
40100' d3 = 16 
40110’ d2=8 

40120 ' dl =4 
40130* dO = 2 

40140 ' byte 2 contains programming for the following: 

40150’ d7 =1 

40160’ d6 = Simplex 

40170 * d5 = +600 kHz transmit offset 

40180 ' d4 = -600 kHz transmit offset 

40190' d3 = +5 kHz 

40200’ d2 = Red LED #1 

40210 ‘ d I = Red LED #2 

40220 ’ dO = Red LED S3 

40230 ‘ STAT% (error return) 

40240 * 0 = normal 

40250 ‘ 1 = syntax error in FREQS 

40260 * 2 = invalid frequency (outside of 143.000 and 148.115 range) 

40300 STAT%=0 

40310 A=INSTR(FREQS.V) 

40320 IF A=0 THEN M$="S": FREQ=VAL(FREQS): GOTO 40360 
40330 IF A < >LEN(FREQ$)-1 THEN STAT%=1: RETURN 
40340 FREQ=VAL(LEFT$(FREQS.A-1)): M$=RIGHTS(FREQ$,1) 

40350 IF MS=‘S“ OR M$=*+* OR M$="-" THEN 40360 ELSE STAT%=1; RETURN 

40360 IF FREQ<143I THEN STAT%=2: RETURN 

40370 IF FREQ>148.115 THEN STAT%«2: RETURN 

40380 FREQ=(FREQ<1000)-143000!: OFS5=0 

40390 IF (FREQ MOD 10)=5 THEN FREQ=FREQ-5: OFS5=8 

40400 FR EQ=(FREQ/10)< 128 

40410 IF MS=*S* THEN M=64: GOTO 40430 

40420 IF MS=*+* THEN M=16 ELSE M=32 

40430 FREQ=FREQ+M+OFS5 

40440 FREQl =INT(FREQ/256) 

40450 FREQ2=FREQ-(FREQ1 <256) 

40460 WORDS=CHRS(FREQ1)+CHRS(FREQ2) 

40470 RETURN 

42000 'Send programming word (2 bytes) to rarSo interface via 
42010 'Centronics parallel port. 

42020 * Entry: WORDS = programming data (direct from 40000) 

42030 XD=ASC(LEFTS(WORDS,1)): XC=0 

42040 OUT PORT.XD: OUT PORT+2.XC: OUT PORT+2,1 

42050 XD=ASC(RIGHTS(WORDS,1)): XC=5 

42060 OUT PORT.XD: OUT PORT+2.XC: OUT PORT+2,1 

42070 RETURN 
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Listing 3. 





Photo D. FTRSCAN screen output on a color CGA monitor. 


100 SECONASC{RIGHT${WOflDS, 1)): * SECOND = sectxid 8-bit word 

110 SECOND=SECONO OR 2: ‘Turn on D2 

120 MlDS^WORDSi.l )=CHfl$(SECOND): ' Store change in WOftOS 

130 CMND=5: ’ CMND = command to set U4 in receive 

140 OUT POHT.SECOND: * Write SECOND to data register 

150 OUT PORT+2.CMND: * Command U4 to receive data 

160 OUT PORT+2,1: * Command U4 to latch data 


Listing 4. 


WORDS to the numeric variable FIRST. 
Line 42050 initializes a command variable 
(CMND) to set latch U3 in data input mode. 
Line 42060 sends the data to the latch 
through the printer port data register. Line 
42070 sends a command through the com¬ 
mand register to latch U3 to capture the data 
at its input (latch U4 is not yet selected and 
doesn’t care what T s in its input). Line 42080 
sends another command to U3 to exit the in¬ 
put mode and “hold on” to the data at its 
output for pins 256 through two of the rig’s 
synthesizer chips. 

Line 42090 transfers the second 8 bits of 
WORDS to the numeric variable SECOND. 
Line 42100 initializes a command variable 
(CMND) to set latch U4 in data input mode. 
Line 42110 sends the data to the latch 
through the printer port data register. Line 
42120 sends a command through the com¬ 
mand register to latch U4 to capture the data 
at its input (latch U3 is not selected and is 
ignoring everything). Line 42130 sends an¬ 
other command to U4 to exit the input mode 
and “hold on” to the data at its output for pin 
1 of the rig’s synthesizer chip, the repeater 
offsets, the +5 kHz channel spacing, and the 
three status LEDs. 

At all other times, the command register 
should contain 1 to keep the latches disabled 
(not loading data). The STROBE output in 
the printer port is inverted, so a 1 in the 
STROBE bit is really a low in the STROBE 
output pin. 

When you first turn on your computer and 
radio, the LEDs will randomly light up. In 
my computer, every other LED lights up, and 
one or both latches may be in data input 
mode. I wrote a small BASIC program to ini¬ 
tially program the interface during boot-up 
(Listing 2) from your AUTOEXEC.BAT file. 

Using the Status Register 

If you want to check if the radio is “on” 
using the status register, use the following 
sample statements (the ... represents your 
statements): 

100 ISITON=(INP(PORT+l) AND 16) 

110 IF ISITON=16 THEN ...: ‘ If radio is 
on. 

120 IF ISITON=0 THEN ...: ‘ If radio is 
off. 
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If you want to 
check if the radio is 
receiving a signal 
through the status 
register, use the fol¬ 
lowing sample state¬ 
ments: 

100 RECEIV- 
ING=(INP(PORT+l) 
AND 128) 

110 IF RECEIV- 
ING=128 THEN ...: 4 If there is a signal. 

120 IF RECEIVINGS THEN ...: 4 If there is 
no signal. 

Programming the Status LEDs 

The lower three bits of U4 control the 
lighting of the status LEDs. Basically, you 
only need to manipulate the lower 8 bits of 
the string WORDS. You must maintain the 
first 5 bits if you want to keep the frequency 
and the offsets the same. The example in 
Listing 4 turns on status LED2. 

You can use the logical operators avail¬ 
able in BASIC to manipulate the lower three 
bits. The logical operators are: 

OR to turn on an LED 

AND to turn off an LED 

XOR to toggle an LED 

I encourage you to study your BASIC 
manual to learn more about them. They are 
quite easy to use once you get a handle on 
them. Here are some samples you can use in 
place of line 110 in Listing 4: 

110 SECOND=SECOND OR 5: ‘ Turn on 

LED1 and LED3 

110 SECOND=SECOND XOR 3: ‘ Toggle 

LED 1 and LED2 

110 SECOND=SECOND AND 248 * Turn 

off LED I. LED2, and LED3 

110 SECOND=SECOND AND 250 * Turn 

off LED2 only 

FTRSCAN 

Listing 3 is a program called FTRSCAN. 
I am placing this in the public domain for 
your enjoyment, edification, and use. Basi¬ 
cally, this program lets you enter a frequen¬ 
cy, select a frequency from a list from file 
FTRSCAN.DAT, and scan the 2 meter band. 

Initially, the program reads the 
FTRSCAN.DAT file (contains a list of your 
favorite frequencies) and lists the frequen¬ 
cies on the right side of the screen. The pro¬ 
gram then asks you to enter a starting fre¬ 
quency. After you enter a starling frequency, 
the program displays the frequency in the 
middle of the screen inside a box and lists 
the function keys in the bottom of the 
screen. Photo D shows a typical FTRSCAN 
display. 

The following are the functions of the 
function keys: 


FI single steps the frequency down by 10 
kHz. 

F2 single steps the frequency up by 10 
kHz. 

F3 single steps the frequency down by 5 
kHz. 

F4 single steps the frequency up by 5 
kHz. 

F5 asks you to enter a frequency. 

F6 sets the repeater offset to -600 kHz. 

F7 sets the repeater offset to simplex. 

F8 sets the repeater offset to +600 kHz. 

F9 initiates scanning in reverse direction 
in 10 kHz steps. 

FI0 initiates scanning in forward direc¬ 
tion in 10 kHz steps. 

When you enter a frequency (function 
F5), enter it in this format: 
freq,mode 
where: 

freq is the frequency (xxx.xx or xxx.xxx) 
mode is the repeater offset: 

= -600 kHz 
S = simplex (default) 

+ = +600 kHz 

Examples: 146.43 147.06,+ 146.76,- 

146.855,- 152.00,S 

Each frequency listed on the right side of 
the screen corresponds to an alphabet. To se¬ 
lect a frequency from the list, simply press a 
corresponding alphabet. For example, press 
B to select the second frequency from the 
list. 

You can also move up and down the fre¬ 
quency list by pressing the up or down ar¬ 
row key, respectively. The selected frequen¬ 
cy is preceded by an arrow symbol shown 
on the screen. 

You can use a word processor or text edi¬ 
tor to create FTRSCAN.DAT, which is an 
ASCII file. Make sure that each frequency is 
followed by a carriage return and line feed. 
FTRSCAN will handle up to 24 frequencies, 
which is the maximum number of lines on 
the screen. 

You can also listen in on a repeater input 
frequency by pressing CTRL-T (hold down 
the CTRL key and press the T key). The fre¬ 
quency box will show the input frequency. 
Press CTRL-T again to restore the repeater 
frequency. CTRL-T will have no effect on 
simplex frequencies. 

To exit the program, press F5 and then 
press the RETURN key without entering a 
frequency. You can exit the program and still 
use the last selected frequency and be able to 
run other programs on your PC, just so long 
as you do not try to “print” anything to the 
parallel port. If you are capable of routing 
printer outputs through a serial port (by us¬ 
ing DOS’s MODE command) and have a 
printer that has a serial port, then you can 
print your files and still maintain the con- 





SPY ON THE EARTH 
See live on 
your PC 
what 

satellites in 
orbit see 

Learn how you can benefit greatly Irom this exciting new 
technology. Send $30 ($35 air, $40 overseas) for our 
fantastic 12 diskette set of professional quality copyrighted 
programs (IBM type) that does satellite tracking, data 
acquisition, image processing, file conversion and much 
more. Diskette and information package includes all 
programs, satellite views, C language source code for a 
popular satellite image acquisition program, hardware 
schematics, catalog and discount certificate. 

VANGUARD Electronic Labs 

Dept. A, 196-23 Jamaica Ave. 
Hollis, NY 11423 Tel.718-468-2720 



RACK AND CHASSIS BOXES 



RACK BOXES 


MODEL 

h 

D 

FflICE 

1RUS 

1 .75 

S 

£29. 

1RU7 

1.75 

7 

31.50 

1RU10 

1.75 

10 

33.60 

2flU5 

3.50 

S 

31.50 

2RU7 

3.50 

7 

33.60 

2RU10 

3,50 

10 

35.70 

3RU5 

525 

5 

39.90 

3RU7 

5.25 

7 

42 00 

3RUI0 

5.25 

to 

44.10 


EASY TO FABRCATc 
SHIPPED (FIAT) 

ALL MAIN PANELS AFE 
FLAT FFK3NT AND FIEAFI 

are Clear bfiushed 
ANODIZED. TOP, 
BOTTOM ANO THE 
ENO PANELS ARE 

black 

ANCOIZED. 


MODEL 

W 

£ 

JT 


MC-tA 


T 

2 

S15.7S 

MC-JA 

0 

3 

2 

17.85 

MC-3A 

8 

3 

2 

19.85 

MC-4A 

4 

A 

3 

17.85 

MC-5A 

6 

A 

3 

19.95 

MC-6A 

8 

4 

3 

22.05 

MC-7A 

4 

7 

4 

19.95 

MC-8A 

6 

7 

4 

2205 

MC-9A 

6 

7 

4 

24.15 


N^T SHOWN 


' FACTORY. CN PFEPAO CODERS SUPPED UPS WflLWNO OW1GE 
SECOND DAY AIR PGOQ NEXT DAY AIR ttOOO 
ii SESCOM INC. 2100.WAHD DRIVE HENDERSON. NV USA 
890IBA2A9 (ORDERS)800-634-3457 (TECHNICAL HELP) 
| 702-565-3400 FAX 702-565-4628 


CJRCLE 167 ON READER SERVICE CARD 


BATTERIES 

Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 

YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 

CALL US FOR FREE CATALOG 


Wjl 


E.H.YOST & CO. 

7344 TETIVARD. 
SAUK CITY, Wl 53583 

(608) 643-3194 
FAX 608-643-4439 


CIRCLE 114 ON READER SERVICE CARD 



PARTS LIST FOR THE PC-TO-FTR146 INTERFACE 

U1.U2 

4050 

Non-inverting buffer 

U3,U4 

74LS373 

D-type latch 

U5 

7408 

AND gates 

U6,U7,U8 

4049 

Inverting buffer 

U9 

7808 

8-voit regulator 

U10 

7805 

5-volt regulator 

Q1-Q13 

2N3904 

Switching transistor 

R1-R11 

15k 


R12-R29 

470 ohm 


R3Q-R44 

10k 


R45-R57 

Ik 


C3-C4 

0.01 \iF 

Regulated supply 

C1-C2, C5-C7, C23 


C25, C27-C29 

0.01 llF 

Bypass capacitors lorUI through U8 

C24, C26 

25 pF 


C8-C-22 

0.1 \iF 


D1-D18 

LEDs 

5 red, 4 yellow, 9 green w/snap-in holders 

Boards (2) 

Radio Shack 276-147 (cut second board in half for LEDs) 

Steel box 

Radio Shack 270-274 

Cables 

25-wire ribbon cable from transceiver to D-SUB plug 


(Radio Shack 278-773) 


25-wire cable from D-SUB to interface 


15-wire cable from interface to PC parallel printer port 

Hardware 

Various 4-40 and #6 nuts, bolts and tooth washers 

Note:An etched and drilled PC board is available for $9 + $1.50 shipping per order Irom 

FAR Circuits, 18N640 Field Court, Dundee IL 60118. 

Most parts are available from Radio Shack and JDR Microdevices. 


nection of your in¬ 
terface to the paral¬ 
lel port. 

The program in 
Listing 3 assumes 
you have LPT1 with 
a base port of 378 
hexa-decimal. If 
you want to use 
LPT2 or a parallel 
printer port that is 
included in your 
monochrome video 
adapter, then change 
line 40 to reflect the 
port address. See 
Figure 3 for the pos¬ 
sible port addresses. 

Observations 

It is very possible 
that stray RF will 
bounce around be¬ 
tween the transceiv¬ 
er and your PC 
through the inter¬ 
face circuitry. All 
connections be¬ 
tween the interface 
and the rig are 
shunted with 0.1 pF capacitors. In my setup, 
I found about 10 frequencies that are unus¬ 
able because of these stray signals. Fortu¬ 
nately. nine of them are on unused frequen¬ 
cies, leaving one that sits on a packet fre¬ 
quency. You can block these frequencies 
from your scanning by creating a frequency 
intercept table in your program, if you so de¬ 
sire. 

The 5106 synthesizer is slow when lock¬ 
ing onto a new frequency. This means that 
you won’t be able to make your radio scan 
quickly like today’s commercial scanners. 
However, you can successfully scan up to 
five frequencies per second. The actual 
scanning rate can be increased or decreased, 
depending on the squelch setting. I found 
that if I turn the squelch down very near the 


threshold, the interface will scan faster. You 
can experiment with line 50 in Listing 3 to 
change the scanning rate. This rate works 
fine in my PC-XT running a 8088 CPU at 10 
MHz, however you will need to significantly 
increase this value if you are using a much 
faster machine based on a 386 or a 486 pro¬ 
cessor. 

Well, my dream of controlling a 2 meter 
rig using my PC is now a reality. One of my 
many projects is to develop a TSR (Termi¬ 
nate and Stay Resident) version of 
FTRSCAN so while working on another 
program I can use a hot-key to activate 
FTRSCAN, change a frequency, and return 
back to what I was doing. The list of soft¬ 
ware ideas is only limited by my imagina¬ 
tion. EE] 


m m Number 24 on your Feedback card 

Ham help 


Your Bulletin Board 


We are happy to provide Ham Help listings free on a space available basis. To make our job easier and 
to ensure that your listing is correct, please type or print your request clearly double spaced, on a full 8 
1/2" x IV sheet of paper You may also upload a listing as E-mail to Sysop to the 73 BBS Special Events 
Message Area, fill. (2400 baud, 8 data bits, no parity, 1 stop bit.) Tel. (603) 924-9343. Please indicate if 
it is for publication. Use upper- and lower-case letters where appropriate. Also, print numbers carefully — 
a 1, for example, can be misread as the letters I or /, or even the number 7. Specifically mention that 
your message is for the Ham Help Column. Please remember to acknowledge responses to your re¬ 
quests. Thank you for your cooperation. 


I want to contact Heathkit SB series 
owners/collectors interested in exchanging equip¬ 
ment, parts, manuals, or information. Contact Bob 
Schlegel N7BH, 2303 286th St. East, Roy 1 A/A 
98580. 

NEEDED: Manual/schematic, or a copy, for a KDK 
2 meter mobile radio, Model #2033. Rick Labrecque 


N1ITN, RR#1 Box 990, Dixfieid ME 04224. 

I am looking for a copy of the schematic diagram 
for a Conar Model 452 (two meter) transceiver. This 
radio was supplied as a kit for a National Radio In¬ 
stitute correspondence course in the late 70s. I will 
pay all costs. William Fritsche KOSDZ, 1512 W. Cali¬ 
fornia Ave., St. Paul MN 55108. 
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Number 23 on your Feedback card 

73 INTERNATIONAL 


Amie Johnson NlBAC 
43 Old Homestead Hwy. 

N. Swanzey NH 03431 

Notes from FN42 

If you are anything like me (a dedi¬ 
cated ham), you like to receive things in 
the mail, such as: ham magazines, QSL 
cards with an SASE, letters from loved 
ones and friends, ham equipment cata¬ 
logs, etc. I also enjoy receiving mall 
from other hams throughout the world, 
passing on Important Information about 
happenings in their area of a country or 
of the country Itself. And what I enjoy 
even more is passing that information 
on to the thousands of readers of 73. 

I have been blessed with many great 
Hambassadors through the three-plus 
years I have been putting this column 
together. Some have come, and some 
have gone. Some have become just too 
busy to keep it up and some just got 
tired (I guess). Some have become 
Silent Keys. Some have moved to other 
locations and haven't got settled in yet 

Some countries just haven't really 
gotten started with ham radio, either 
from the beginning or after changes in 


political status . so there are no hams to 
pass the information on. Some coun¬ 
tries are in such political and economic 
tangles that those in power or who have 
the money to be involved in amateur ra¬ 
dio are too busy with other things to 
pass on ham information. 

I used to think that being busy 
leaves no time to do other things, but I 
think I have proved this wrong. Some of 
the best college students I have seen In 
my teaching career have been very 
busy in campus activities and athletics. 
I have learned from them that they 
make plans and make every minute 
count. Being busy doesn’t mean that 
there is no time for fun things; to the 
contrary—these students just plan 
properly to make everything happen. 

What does this discussion have to 
do with ham radio? What I have been 
leading up to is that every one of us 
does have time to do many things, even 
if we think we are too busy. All it takes 
is a little planning. How long does it 
take to gather some ham news in one's 
area and write a half-page or page 
about it? How much time does it take it 
it is done three or four times a year? I 


don't think it takes THAT much time 
over a one-year period. Is that any ex¬ 
cuse to not become a Hambassador for 
your country? NO! What if your English 
is not so good? Is that any reason not 
to become a Hambassador for your 
country? NO! I think I’ve done a good 
job so far in deciphering the reports 
from other countries. 

So, as you can see from the previ¬ 
ous arguments, there is no reason for 
you not to volunteer to become a Ham¬ 
bassador for your country. And the re¬ 
wards: You get your name in print and 
get a free airmail subscription to your 
favorite amateur radio magazine, 73 
Amateur Radio Today. And, last but 
certainly not least, the rest of the world 
gets to find out what is happening in 
your country. I think that is one of the 
most rewarding things about this job, 
besides working with the great people 
at 73. Even it you don't want to become 
a Hambassador, send me some Infor¬ 
mation anyway. 

Don't put it off; write me today, either 
at the magazine address or at the ad¬ 
dress at the beginning of this column. 
Send a small sample of your writing. 
Better yet, send me some information 
about what is happening ham-wise in 
your area. Do it today! Get involved in 
this great hobby of ours! 

73 for now.—Amie, NlBAC 

Roundup 

1ARU Region 3 It has been an¬ 


nounced that China has decided to al¬ 
low individual amateur stations to oper¬ 
ate after December 22, 1992. The call- 
sign prefixes will be BA, BD, and BG. 
The Chinese Radio Sports Association 
has been working on this for many 
years. 

Philippines On behalf of the officers 
and members of the Benguet Amateur 
Radio Operators Network Society and 
the Texas Instruments Amateur Radio 
Club, we wish to express our profound 
gratitude for the publication of the infor¬ 
mation regarding the Special Event Sta¬ 
tion 4G2BAG commemorating the 83rd 
founding anniversary of Baguio City, 
Philippines. 

As an additional note, we wish to in¬ 
form all readers that Alvin 4F2AWE, one 
of the participating stations for the spe¬ 
cial event and the president of 
BARONS, Inc., became a Silent Key 
last 31 October 1992, at the young age 
of 24. 

Russia/USA Downloaded from pack¬ 
et: The R&R Callsign Database contain¬ 
ing 30,780 names and QSL addresses of 
stations in Russia and the independent 
republics is available for downloading 
free-of-charge from the Mountain Retreat 
BBS at (408) 335-4595. LLBBS SYsops 
can FREQ the file R&RCAU_S.exe. Any¬ 
one can download the file without upload 
restrictions or BBS registration. The pro¬ 
gram and data are shareware. The file is 
almost 1 megabyte long, so call in during 
cheap time. 


1992 CALL DIRECTORY 

(On Microfiche) 

Call Directory .$10 

Name Index.10 

Geographic Index.10 

All three — $25 
Shipping per order $3 
BUCKMASTER PUBLISHING 

V Mineral, Virginia 23117 

^>_703: 894-5777 800: 282-5628 
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Simplex Repeater System 

- Handle Talkie ready - Plugs into spk/mic jacks 

- 32 or S5 Second operation - 32K bit operation w 

- 2 mode operation, Announce or Repeater 35 

Oi 

- Commercial quality 3.2 kHz pass band b 

- Emergency coordination tests and dnlls ° 

- Club meetings announcements cn 

- Temporary repeater service’s X 

- Range extenders c - 

- Great lor solar powered cn 

- Hiking, fishing, back packing, explonng p 

- Licensed to your call q 

- Great wired into your mobile ® 




it's Amazing what Simplex can do Better! 

US Digital Co US Money Order - Prompt Service 

380 Rougeau Ave Certified Cheque - Prompt Service 

Winnipeg, MB, Personal Cheque. Clearing Time 

Canada R2C 4A2 phone (204) 661 -6859 



’ BSy to 055 

• Unobtrusive 
• Easily Conceded 

* Snipo on Handheld 

• Weighs only I/O oz. 

- Adds No Bulk or Height 

^MtemutsWesi 
Bo x B0002.Q. Piovo. ur 04603 1 -800-926-7373/ 

\ /. See and Hear the Difference 


Range Extender for 
2 meter Handhelds 

■ Boosts Signal from F lex 
& t .-4 wave Antennas 

• Lowers Radiation Angle 

• Improves both Receive 
and Transmit 

• Raises Low Power 

Performance 

• Saves your Battery Pack 
Order Hotline 


CIRCLE 107 ON READER SERVICE CARD 


SUPER QRP TRANSMITTER! 

It’s so easy — It’s ready to go! 



Completely built and tested, EXTREMELY high quality. 
• Complete low power CW Transminer 

* Up to 2-2 . watts RF output • 10-16VDC operation 

• Excellent keying characteristics 

* Department of Defense MIL-Spec poweramplifier(s) 

• Compact rugged and “air ready" 

* Undergoes stringent assembly & inspection process 

• Superior QRP world-wide, military grade 
Just connect a battery, antenna, key and plug in your 
favorite crystal—that’s it-BEST GLOBAL VALUE! 

ALL Prices now Include tint class shipping, world-wide. 
Overseas: Postal money order or U.S. correspondent bank. 
5W1-30M S30 Options: Dual power amplifiers— DRAS4 
SW1-40M S3I Dual driver stages— DDSS2 

SW1-20M $32 Motal Case w/RCA lacks, "air ready”— $11 
SW1-1/M $32 Combat Case, black epoxy brick, rf shield. 
SWM5M $33 requires special SW1— P.U.R. 

SW1-12M S34 Xtals: 28110, 20060, 24900, 21160. 21110, 
SW1-10M S34 21060, 18074, 14 060, 10115, 10106 , 7 1 25, 

SW1-80M S35 7110, 7040,7030.3710.3700,3560.3535 kHz 

SW1-160M m $6.95 each 


RYAN COMMUNICATIONS 

Box 11 IE Camcic.it Ret Portersv.lln PA 16051 USA 
'4121 lfifi-1859 


NEW ONLINE CALL DIRECTORY 

Our new HAMCALL service gives you 
494,114+Hams, via your computer. 
$29,95 per year — unlimited use! 

BUCKMASTER PUBLISHING 
Route 4, Box 1630 Mineral, VA 23117 
703: 894-5777 800: 282-5628 
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Townsend Electronics, Inc. 

presents 

C.M. Howes Kits 

for 

H.F. Amateur Equipment 


“RIG SAVER" 

H.T. and Mobil Mounts 



THE WORLD'S BEST 
in ham radio books and publications 
28 page catalog $1.00 
Outside USA $2.00 
1-219-594-3661 

Townsend Electronics, Inc. 

Bo* 415S • Pierce Ion, IN 46562 
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ISRAEL 

Ron Gang 4X1MK 

Kibbutz Urim 

D. Negev 85530 

Israel 

The “A-Team" Outfoxes the Foxes 
Almost all summer long serious inten¬ 
tional QRM plagued the main Tel Aviv 2 
meter repeater. All but the strongest 
stations were at the mercy of some 
QRMers who seemed to be dedicated 
to systematically making life miserable 
for anyone wanting to use the machine. 
The lowlifes even QRMed hams who, 
after being run off the R7 machine, 
went to other repeaters. Your faithful 
scribe was one of the unfortunate vic¬ 
tims. On a few occasions the weekly Is¬ 
rael Amateur Radio Club net was dis¬ 
rupted. 

There were some partisan attempts 
to nab the offenders, but alas, the inter¬ 
ference persisted. Only once the track¬ 
ers got organized and started to work 
as a team did they get successful. In 
this way, two offenders were tracked 
down and only then were legitimate 
contacts heard on the Tel Aviv R7 re¬ 
peater. 

On the weekly ‘Gal HaMeshudar," 
the IARC Newsmagazine on the Air, 
Tuvia 4X4GT, presiding as master of 
ceremonies, promised that soon the 
IARC would announce the name of the 
pirate whom the club’s task force 
tracked down and caught. The IARC 


has applied to the proper authorities 
and filed an official complaint 

The pirate, who interrupted commu¬ 
nications on the Tel Aviv R7 repeater 
and on the other machines, was caught 
operating a high-power transmitter in a 
moving vehicle. Tuvia said that the of¬ 
fender will be sued for damages caused 
by his interference, including preventing 
the officials of the IARC to transmit in¬ 
formation to the membership on a 
weekly net 

Now that the task force has been 
formed, Tuvia said, once they go into 
operation it is just a matter of minutes 
before they can track down the interfer¬ 
ing station. He asked hams to install ro¬ 
tatable 2 meter beams to help pinpoint 
the location of jammers, and promised 
that the next issue of “HaGal” will fea¬ 
ture a multi-element quad that Is excel¬ 
lent for foxhunting. 

As if to take up Tuvia’s challenge, an 
unidentified station began to interfere 
with the transmissions on the net and, 
as in days gone by, the net turned into 
a shambles. In the next few days the 
jammer grew bolder, taunting the ama¬ 
teurs, and even dosing out some of the 
vilest language. The jammer claimed 
that he was “untouchable" and that 
they’d never get him. 

The “A-Team“ went into operation 
again and tracked him down to his 
place of work where he was doing his 
vile deeds. The details will have to go 
unchronicled for the time being, for this 


is still a covert operation. The methods 
and identities of the live foxhunters 
must remain undisclosed as they must 
maintain their tactical advantage in 
keeping the repeaters clean. The bot¬ 
tom line says that teamwork is the only 
way to go when you have to out-fox the 
fox. 

4X Delegation to AMSAT-UK 
4X1 AS, 4X1GP, 4X1 RU, 4X4JI, and 
4Z4RM were at the annual AMSAT-UK 
Colloquium at the University of Surrey 
in England. About 130 participants from 
around the world were present to hear 
and speak about developments In an 
amateur satellite program. 

Shlomo 4X1 AS announced that AM- 
SAT-lsrael shall become an affiliate or¬ 
ganization of AMSAT-UK, drawing 
cheers from the participants. 

Much was spoken about the Phase 
lll-D satellite project. The bird In the 
works will weigh half a ton and will cost 
3.8 million dollars, supported by dona¬ 
tions from amateurs all over the world, 
as well as by a grant from the German 
government. The Spanish Amateur Ra¬ 
dio Organization has pledged 10,000 
Sterling to the project. 

Many amateurs are benefiting from 
hamsats unknowingly. A lot of interna¬ 
tional packet radio forwarding is being 
done over a few of the ‘microsatsthus 
sidestepping the fickle and congested 
high frequencies- Thus, we would do 
well by offering our financial support to 
our nearest AMSAT organization, which 


shares the responsibility for the building 
and launching of these satellites. 

Above and Beyond the Call! The 
Huleh Valley hams let nothing get in 
their way when it comes to having full 
participation at their meetings. When it 
turned out that Eddie 4X6TE of Kibbutz 
Kfar HaNasi had guard duty the night of 
their scheduled get-together, the hams 
moved tables, chairs, food, and drink 
into the guard house and held their 
meeting there. 

National Field Day A national Field 
Day was held on September 19th. In 
the north, a station was set up in the 
Carmel Forests; in the center at the 
Silent Key’s Forest at Ben Shemen; 
and in the south at the Yatir Forest 
north of Heer Sheva. Besides the oper¬ 
ation on the HF and VHF bands, there 
were the traditional burnt offerings of 
steaks and shish kebabs. 

Holy Land DX Contest 1992 Re¬ 
sults The IARC Contest Manager, 
Shalom Beitcher 4Z4UT, has tabulated 
all the results of the past Holy Land DX 
Contest, which was held on April 18th, 
1992. Participants from 27 countries on 
four continents sent in 247 logs which 
have been checked and the winners 
are hereby declared in order (1-2-3): 
Worldwide Hams—LY2WW. UA6JD, 
LY3BP; SWLs—LYR1751. ONL383. 
SP9-4006-KA; Israel—4Z4DX. 4X4KK, 
4X4JU. A booklet of the complete re- 

Continued on page 76 


NEW FROM I FOLD-A WAY TRAILER HITCH MOUNT I 

1 THE | 

GREAT 

(mobile 

PEAR 



FOR EXPIjORER - MINI VANS - CHEROKEE - RLAZER - SUBURBAN - BRONCO 

ANT) MANY OTHERS WITH LIFT UP OR FOLD DOWN REAR DOOR I 

SUPER STRONG MOUNT FOR TEXAS BUG CATCHER OR OTHER LARGE HF ANTENNA 

^SJ^^D^IC-KLY FOLDS DOWN TO ALLOW DOOR TO RE FULLY OPENED | 


Henry Allen WB5TYD 
S00-LUV-BUG-1 Toll Free 
903-527-4163 For Infoi 

JGLA Systems 

IPO Box 425 . 

fcaddo Mills, TX 75135< 



OPERATING POSITION FOLDED TO OPEN DOOR 

BOLTS TO TRAILER HITCH OR TO STEEL PLATE UNDER BUMPER(NOT INCLUDED) 


CIRCLE 124 ON READER SERVICE CARD 


VISA 




ICOM 


Listen to 

“Let’s Talk Radio 
7 nights a week 
6pm to 12 pm on 
Spacenet-3, 
Transponder-21, 


Acvhf 

COMMUNICATIONS 


Audio 6.2 


9:00 am - 5:30 pm 
weekdays 

Weekends and evenings 
by appointment. 


453 Buffalo Street 
Jamestown, New York 14701 


Western New York's finest omotuar radio dealer. 

PH. (716)664-6345 

(800) 752-8813 for orders only 
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WEFAX To The Max 



PC GOES/WEFAX 3.0 $250 


PC GOES/WEFAX 3 0 is a professional fax reception sys¬ 
tem for the IBM PC. It includes an AM/FM demodulator, 
software, cassette tutorial and 325 page manaul Check 
this partial list o< our advanced features: 


Res up to 1280x800x256 

Unattended Operation 

Colonzation 

Zoom, Pan, Rotation 

Contrast Control 

Tuning Oscilloscope 

Photometry/Histograms 


APT Lat/Lon Grids 
Orbital Predation 
Frame Looping 
PCX & GIF Export 
Grayscale Printing 
Infrared Analysis 
Variable IOC & LPM 


PC HF FACSIMILE 6.0 $99 


PC HF Facsimile 6.0 is a complete shortwave FSK fax 
system for the IBM PC. It includes an FSK Demodulator, 
software, 250 page manual and tutorial cassette. Cal! or 
write for a complete catalog of products. 


Software Systems Consulting 

615 S. El Camino Real, San Clemente. CA 92672 
Tel:(714)498-5784 Fax:(714)498-0568 
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Wayne is mad as hell... 

.. .and he doesn’t want you ? 
to take it anymore! 

Declare War! 

On Our Lousy Government 

Fed up with the mess in Washington? 

The mess in your state capital? 

Poverty, crime, our failing schools? 

Wayne Green has solutions. 

Clever solutions. 

Wayne Green's unique reasoning is intriguing — even delightful. Whether you are 
horrified by his proposals or you embrace them, it is impossible to ignore the basic les¬ 
son he presents: It is time to bring logic — not emotions — to bear on America’s dilem¬ 
mas. His spin on America in the 90’s helps us to understand how simple the seem¬ 
ingly complex issues are. All it takes is looking at them from an entirely new viewpoint. 

Now available in one complete volume, Declare War / is full of thought provoking ideas and solutions 
to some of the most difficult problems facing our country today. Regular price* $12 95 

Special For 73 Readers Only—$10.00 (plus $3.50 shipping&handling) 

Order Toll-Free: 800-234-8458 



73 International 

Continued from page 75 

suits of all participants is being compiled and will be 
available from the Israel Amateur Radio Club. 

PEOPLES 

REPUBLIC OF CHINA 

Rick Hunter, Chief Op. BY1QH 
Room 316, Building 25 
Tsinghua University 
Beijing 100084 
Peoples Republic of China 
Four of the main members of the Tsinghua Universi¬ 
ty Amateur Radio Club (TUARC), Rick, Hao, Jaro, and 
Mes, went to BY1PK for a friendly visit November 20. 


We were warmly received by Mr. Tong Xiaoyong, the 
president of this Number 1 station in China. We were 
deeply impressed by their ICOM IC-781, 2 meter re¬ 
peater, SSTV rigs, and much more. We learned quite a 
bit about the latest developments of ham radio in Chi¬ 
na and throughout the world. Mr. Tong kindly present¬ 
ed us with some amateur radio related computer pro¬ 
grams and PBBS documents. Many of these programs 
were written by Mr, Yan, another senior op at 8Y1PK. 

Our ham radio class that started December 1st is 
going very well. Jean, Violet, Nick, and Gray (not Gary, 
hi!) have been taught the basics of amateur radio and 
the international phonetic alphabet by Rick. The four 
students will be practicing real-time operations on SSB 
shortly and are looking for voice partners to help. 
Please listen for them on BY1QH. 

We are now receiving responses from around the 
world, thanks to packet and 73. Several of the latest 


are Immo DK6CC and Johann ZS3AAK. We are very 
happy to hear that Immo is interested in learning lan¬ 
guages also. 

We have surprisingly found that the RTTY propaga¬ 
tion is no less than perfect between the USA and Bei¬ 
jing at about 0000 UTC. Although we can’t promise a 
strict schedule, we will attempt contacts on 20 meters 
whenever available. Don't forget to check your local 
DX packet cluster for spots. 

BY4AA, founded on October 12, 1983, is one of the 
most famous stations in China and is the ARS of 
Shanghai Radio Sports Association, located in the 
biggest city in BY-land. BY4AA runs CW, SSB, SSTV, 
packet, and a 2 meter repeater. Many member hams 
participate regularly in CQWW and WPX contests. Ev¬ 
ery New Year’s Day, a Shanghai-Yokohama sister-city 
link is established with JH1ZCT. The current president 
is Mr. Xu Ru and the chief op is Mr. Hu Songqlng. For 
further information, contact BY4AA, PO Box 085-205, 
Shanghai. 

BY1QH is currently registered at the following three 
BBSs: JA5TX.JPN.AS; BV5AG.#APL.TWN.CHN.AS; 
VE7CIZ.#VANC.BC.CAN.NA. TUARC has almost daily 
access to all of them. Those who can not contact these 
BBSs directly can pass messages through DK0MHZ 
and ZS5S in Europe and Africa, which will then pass 
those messages onward. 

And lastly for this month, our thanks to Wen-Long 
BV3AC for his kind offer of help in our search for the 
2SC2652 transistor we need; to George VE7CIZ and 
Werner, the Sysop of DK0MHZ, for their great jobs; to 
Amie N1BAC for his frequent concern about TUARC; 
and to Joe ZS5S for his kind offer to put our newsletter 
into the ZS packet network. Finally, thanks to Mitsuo 
JA5TX and Katy BV5AG, without whom nothing could 
be achieved. 

Comments and news are certainly welcome. More¬ 
over, please don’t hesitate to ask if TUARC can be 
of any help to you. Remember, you have quite a few 
friends in Beijing. 73 from Rick and the TUARC. Q 


We have what you’re looking for 

BRIGHT NEON QSLs 

You’ll love our numbers j—\ 

$36.95 per 1000, 


plus $3.95 shipping U.S. 
Bright Neon QSLs that jump off the wall. 
Black ink on 65# Postcard Stock with six 
Neon colors to choose from: Neon Blue, 
Neon Purple, Neon Lemon, Neon Orange, 
Neon Red, and Neon Pink. Printed in format 
shown, state outline & logo included at no 
extra charge. (Please indicate if you want 
ARRL logo when ordering). Save the hassle 
and money, order these QSLs TODAY! 
Knowing you’ll be hard pressed to beat the 
price while creating such STAND OUT 
quality. 


*N90KK 


Send your check or money order along with 
(Printed or Typed) Name, Address, (including 
County), Call Letters and Color of Stock to: 
BB&W Printing 
803 N. Front Street 
McHenry, IL 60050 

Custom job or Different Stock, No Problem, 
Call: (815) 385-6005 
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Number 25 on your Feedback card 

Special events 

Ham Doings Around the World 


FEB 28 

MATTAPOISET, MA An Amateur Ra¬ 
dio Flea Market will be held at Knights 
of Columbus Hall starting at 9 AM. 
Talk-in on 146.52 MHz. Contact Ken¬ 
neth Rapoza K1NSX, 19 Golf St., 
Fairhaven MA 02719. Tel. (508) 993- 
3993. 

MAR 6 

TEXARKANA, TX The Four States 
ARC will sponsor its 4th annual Ham- 
fest at the YWCA Bldg. Doors open at 
8 AM. VE Testing at 1 PM. Ta!k-in on 
146.62. Contact Travis K5AVH, 
FSARC Hamfest, 1260 Canadian 
Texarkana TX 75503. Tel. (903) 792- 
2080. 

MAR 12 

ST. LOUIS CITY, MO The Jefferson 
Barracks ARC will hold their 33rd an¬ 
nual Radio Auction at the Concordia 
Turner's Hall, 6432 Gravois. Doors 
open at 5 PM, the auction starts at 
7:30 PM. Contact Vivian K. Scott 
WDOEMS, 4121 Fabian Dr., St. Louis 
MO 63125. Tel. (314) 631-4068. Talk- 
in on 146.94 and 145.21. 


MAR 13 

FLEMINGTON, NJ The Cherryville 
Repeater Assn., II, will host its annual 
Fiemington Hamfest from 8 AM-2 PM 
at the Hunterdon Central High School 
Field House. Talk-in on 147.375+. 
Contact Keith Burt KF5FK, P.O. Box 
308, Quakertown NJ 08868-0308. Tel. 
(908) 788-4080. 

SCOTTSDALE, AZ The A.R.C.A. 
Spring Hamfest will be hosted by the 
Scottsdale ARC from 7 AM-4 PM at 
Scottsdale Comm. College (East park¬ 
ing lots) 9000 E. Chaparral. Talk-in on 
147.18 and ZlA Link. Contact Ron Av¬ 
ery WB6P.EB, Hamfest Chairman, 
9039 N. 127 St.. Scottsdale AZ85295 
Tel (602) 391-2388; FAX (602) 451- 
3876 , or write to S.A.R.C. Hamfest, 
P.O. Box 10878 , Scottsdale AZ 85271- 
0878. 

MAR 13-14 

CHARLOTTE, NC The Mecklenburg 
ARS will host their 1993 Charlotte 
Hamfesl/Computerfair, and also, the 
1993 ARRL Roanoke Div. Convention, 
at the Charlotte Merchandise Mart. 
2500 E. Independence Blvd. (US 74). 


Listings are free of charge as space permits. Please send us your Special Event 
two months in advance of the issue you want it to appear in. For example, if you 
want it to appear in the January issue, we should receive it by October 31. Provide 
a dear ; concise summary of the essential details about your Special Event Check 
Special Events in message Area 811 on our BBS (603- 924-9343). for listings 
that were too late to get into publication. 


There will be FCC exams by the Char¬ 
lotte VEC on Sun. Contact Charlotte 
Hamfest, P.O. Box 221136, Charlotte 
NC 28222-1136. Tel. (704) 841- 
HAMS. 

MIDLAND, TX Midland ARC will hold 
their annual St. Patrick’s Day 
Swapfest from 9 AM-5 PM on Sat., 
and from 8 AM-2:30 PM on Sun., at 
the Midland County Exhibit Bldg. VE 
Exams at 12 PM Sat. Contact N5TQU 
or N5UNH at MARC. P.O. Box 4401. 
Midland TX 79704. 

MAR 14 

BRISTOL, CT The Insurance City 
Repeater Club will hold its annual 
Hamfest/Computer Flea Market from 
9 AM-2 PM at Bristol Eastern High 
School. King St. (Rte 229). Talk-in on 
146.88. 224.80. VE Exams by pre- 
registration only. Write ICRC, P.O. 
Box 165, Pleasant Valley CT 06063. 
SASE required. 

INDIANAPOLIS, IN The Indiana 
Hamfest will open to the public at 8 
AM at the Indiana State Fairgrounds 
Pavilion Bldg. Talk-in on 145.25. For 
reservations/info, send SASE before 
Feb. 22 to Aileen Scales KC9YA, 


3142 Market Place, Bloomington IN 
47403. Tel. (812) 339-4446. Spon¬ 
sored by the Morgan County Re¬ 
peater Assn. 

YORK, PA The 6th annual York 
Springfest (Ham & Computer) will be 
held at the York Fairgrounds, starting 
at 8 AM, ARRL VE Exams. Talk-in on 
146.37/.97 and 447.275. Contact 
York Springfest, PO. Box 526, Red 
Lion PA 17356. Tel. (717) 843-7864. 

MAR 20 

MARSHALL, Ml The 32nd annual 
Michigan Crossroads Hamfest. spon¬ 
sored by the Southern Michigan ARS 
and the Marshall High Photo/Electron¬ 
ics Club, will be held at Marshall High 
School from 8 AM-3 PM. Taik-in on 
146.66 or 146.52. Get details from 
Wes Chaney N8BDM, (616) 979- 
3433. For reservations, send SASE to 
SMARS, P.O. Box 934, Battle Creek 
Ml 49016. 

WESTBORO, MA The Minuleman Re¬ 
peater Assn. Flea Market will be held 
at the Westboro High School. Doors 
open to the public at 10 AM. Talk-in on 
146.61, 449.925, 223.94. Contact A. 
Morrison N1BHI, (508) 481-3878. 


dU BEST PRICES ON dh 

& PC PARTS & 

COMPLETE LINE OF COMPONENTS 


MOTHER BOARDS 

386SX-33 $149 

386DX-40 $229 

486DLC-33 $419 

1x9x70 SIMM $40 

9600 FAX MODEM $69 


HARD DRIVES 

IDE 107 Mb $259 

IDE 130 Mb $299 

IDE 213 Mb $399 

4x9x70 SIMM $145 

350ms CD-ROM, INT $299 


250 Mb tape back up int. 

CALL FOR OTHER PRICES 


COMPUTERS& ELECTRONICS I 

* 2895 Pontiac Lk. Rd. 

\ mm Waterford, MI 48328 “■■■ 

WBr 1-800-497-9735 HHH 
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TOUCH-TONE DECODER/DISPLAY 
& ASCII CONVERTER BOARD 



Model Tl)l)-B decodes and displays! all 16 DTMF digits. 
Digits art* displayed on eight LED's 32 character 
buffer can be scrolled. It will accept almost any audio 
source. ASCII serial output can be connected to your 
computer. IBM compatible software included for 
automated logging and alerting of user specified 
numbers. IDEAL FOR UNATTENDED LOGGING 
OF YOUR AUTO-PATCH TRAFFIC! 

Tl)l)-« DTMK l)KCtJI)EIt/l)JSI*l. W.VSCII 8109 
CAlt-l AUDIO 7>KHIALC\m.K.S S20 

PS-12 I u>\ AC TO 12VDC I'OVFKK PACK SIO 
add S5 S/H - VISA/MC ACCEPTED 
MoTron Electronics TEL: L800-338-9058 
310 Garfield St.#4 (503) 887-2118 

Eugene, OR 97402 FAX: (503) 687-2492 

(Touch-Tone is a trademark of AT&T) I 

CIRCLE 248 ON READER SERVICE CARD 


New AOR 
Receiver 


2016 Channels. 

1 MHz to 1500 MHz 




AR2500 

Total Price. Freight Prepaid (Express Shipping Optional) 


s 499 


■ Continuous coverage 

■ AM, FM. wide band FM. & BFO for SSB, CW. 

■ 64 Scan Banks. 

■ 16 Search Banks 

■ RS232 port built in 

■ 25 Day Satisfaction Guarantee 
Full refund if not Satisfied 

• Includes AC/DC power cord. Antenna, and 
Mounting Barcket 

- Size 2 1/4-H x 5 5/8“W x 6 1/2T> Wt lib 




COMMUNICATIONS 

10707 E. 106th St. Fishers, IN 46038 

mmm Toll Free 800-445-7717 — , 

Visa and MasterCard [ r _“V 'j 

(COD slightly higher)-- 

tn Indiana 317-849-2570 Colled FAX (317)849-8794 
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32S, RC-1000 

computer REPEATER 
Concepts CONTROLLER 


• Autopatch* Reverse Autopatch 
• User Programmable CW ID, 
Control & User Codes & Timeouts 

Manual with schematics • 90-Day Warranty 

Wired & Tested w/ manual.... $239.95 
HjHIij Micro Computer Concepts 
■■U 1825 East 109th Ave. 

n'-T- ' Tampa. FL 33612 

Si 813-977-3547 
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/ Full Duplex Autopatch 
/ 911 Emergency Access 
/ Reverse Autopatch •'Toll Restriction 
V Voice Mail / Voice ID‘s /BSRX10 
/Voice/Tone/DTMF Paging /Scheduler 
/Links /Programmable Courtesy Tones 
/Hardware Logic I/O /Real Time Clock 
i /Morse Code Practice /Remote Base 
PGRC/2 Combines the power of your 
XT/ATplatform with a high quality play and 
record voice digitizer creating the ultimate 
repeater controller. fiio&c $695 

516-563-4715 S££ Y0(j !N DAY ton / 

Fax;563-4716 BBS: 286-1518 booth 4x 
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MARCH 20-21 

FORT WALTON BEACH, FL The 
Playground ARC will hold their 23rd 
annual Ham/Swapfest at the Ft- Wal¬ 
ton Beach Fairgrounds from 8 AM-5 
PM. For tables, call Jim Jajuga 
KD4NHQ, (904) 651-5362 or Freeman 
Pascal KAOTGN, (904) 581-5610, or 
(904) 581-4699. For RV space, call 
Stan Reither WD4PEU, (904) 243- 
8801. To arrange meetings or reserve 
commercial space, write to P.A.R.C 
PO. Box 873, Ft Walton Beach FL 
32549. 

MARCH 21 

MONROEVILLE, PA The Two Rivers 
ARC will hold its 21st annual Ham- 
fest/Computer Fair at the Greater 
Pittsburgh EXPOMART from 6 AM-3 
PM. Contact Michael A Kowalcheck, 
Jr., c/o Two Rivers ARC, PO. Box 
184, Greenock PA 15047. 

NEW CASTLE, DE The NUR Temple, 
198 S. DuPont Hwy., (RT 13 near US 
40 split), will be the location for the 
Pen-Del Hamfest, from 8:30 AM-2 PM. 
Talk-in on 224.220- and 147.225+. For 
details, please call (215) 497-2124. 
Sponsored by the Penn-Del ARC. 
STERLING, IL The Steriing-Rock 
Falls ARS’ 33rd annual Hamfest will 
be held at the Sterling High School 
Field House, 1608 4th Ave., from 7:30 
AM. Talk-in on 146.25/.85 W9MEP 
Rptr. Contact Lloyd Sherman 
KB9APW, Sterling-Rock Falls ARS. 


P O. Box 521, Sterling IL 61081. Tel. 
(815) 336-2434. 

WEST WINDSOR, NJ The Delaware 
Valley Radio Assn, will sponsor HAM- 
COMP ‘93, their 21st annual Amateur 
Radio/Computer Flea Market, from 8 
AM-2 PM, on the campus of Mercer 
County Comm. College, Rte. 535 (Old 
Trenton Rd.). Talk-in on 146.07/.67. 
Contact HAMCOMP l 93, PO. Box 
7024. West Trenton NJ 08628. Tel. 
(609) 882-2240. 

YONKERS, NY WECAFEST "93, the 
Westchester Emergency Comm. 
Assn’s 9th annual Radio/ 
Electronics/Computer Fair, will be held 
indoors at Yonkers Raceway, intersec¬ 
tion of 1-87, Central and Yonkers Ave. 
Doors are open from 9 AM-2 PM. AR- 
RL sanctioned. Talk-in on 147.060 Rp¬ 
tr. For vendor and Tailgate registration, 
call (914) 962-9666. or write to Tom 
WB2NHC & Jeanne N2NOY Raffaelli. 
544 Manhattan Ave., Thomwood NY 
10594. 

MARCH 27 

ELIZABETHTOWN, KY The Lincoln 
Trail ARC will hold their annual Ham¬ 
fest at the Pritchard Comm. Center, 
starting at 8 AM. Walk-in VE Exams 
start at 9 AM. Talk-in on 146.38/.98 
and 146.52. Contact Whitey 
WD4GDA, PO. Box 342, Vine Grove 
KY 40175. Tel. (502) 877-2234. 
MICHIGAN CITY, IN The Michigan 
City, IN ARC will hold their annual 


Spring Hamfest/Computer Flea Market 
at the Rogers High School, Pahs Rd., 
from 8 AM-2 PM, CST. Free VE Ex¬ 
ams. Talk-in on 146.52 MHz simplex 
and 146.37/.97 (PL 131.8 Hz). Contact 
Jack Lemley N6SYJ, 384 Hawthorne 
St, LaPorte IN 46350. Tel. (219) 325- 
0951. 

MARCH 28 

BRAINTREE, MA The South Shore 
ARC will hold its annual indoor Flea 
Market at the Viking Club, 410 Quincy 
Ave., from 10:30 AM-3 PM. For info, 
call Dave, (617) 337-5301, eves, till 11 
pm. 

MADISON, OH The Madison High 
School at Burns and Middle Ridge 
Rds., will be the location for the 15th 
annual Hamfest/Computer Show to be 
hosted by the Lake County ARA. 
Doors open from 8 AM-3 PM. VE Ex¬ 
ams. Talk-in on 147.210+. Contact 
Roxanne, Lake County Hamfest. 5777 
Fern wood Ct., Mentor on the Lake OH 
44060. Phone (216) 257-2036 week¬ 
days from 6 PM-9 PM; weekends 10 
AM-4 PM; or (216) 352-6756 week¬ 
days 10 AM-4 PM. 

APRIL 3 

PERRY, GA The Central Georgia 
Nat’l Hamfest will be held at the Geor¬ 
gia Nat’l Fairgrounds. VE Exams. Talk- 
in on 147.3+. Contact Central Georgia 
Nat’l Hamfest. 1412A Russell Pkwy., 
Suite 210, Warner Robins GA 31088. 


COLUMBUS, IN The Columbus ARC 
Hamfest will be held from 8 AM-2 PM 
at Bartholomew County 4-H Fair¬ 
ground’s Women's Bldg, on State Rd. 
11. Talk-in on 146.790/.190. Contact 
Marion Winterberg WD9HTN, 11941 
W. Sawmill Rd.. Columbus IN 47201. 
Tel. (812) 342-4670. 

LAWTON, OK The Lawton Ft. Sill 
ARC will hold their 47th annual LF- 
SARC Hamfest from 8 AM-5 PM at the 
Comanche County Fairgrounds (in 
Lawton). ARRL approved. Talk-in on 
146.91/.31. Contact Bob Morford 
KA5YED, 1415 N.W. 33rd St, Lawton 
OK 73505. Tel. (405) 355 6120. 
UPPER SADDLE RIVER, NJ The 
Chestnut Ridge RC will host its annual 
Flea Market at the Education Bldg., 
Saddle River Reformed Church, East 
Saddle River Rd./comer Weiss Rd., 
from 8:30 AM-2 PM. Talk-in on 
146.955 rptr. Contact Jack Meagher 
W2EHD, (201) 768-8360. 

APRIL 4 

LONGMONT, CO Boulder County 
Fairgrounds. Hover and Nelson Rds., 
will be the location for the annual LAR- 
CFEST sponsored by the Longmont 
(CO) ARC. Doors open from 8 AM-3 
PM. VE Exams at 1 PM; Contact (303) 
499-1106 for Exam info. Talk-in on 
147.27/.87, 146.52. For table info, 
SASE to Randy Stevens N0NMD. 
5280 Cypress Dr., Boulder CO 80303. 
GROSSE POINTE WOODS, Ml The 


Why buy a TNC? 

PC HF FAX+PC SWL $179.00 


SPECIAL COMBINATION OFFER 


For a limrteo time, if you order PC HF FAX S99 (see our 
other ad sn this <ssue}. you can add cu r new and improved 
PC SWL 3.0 for SSO CC instead of ojr recufar Jew once c? 
SS9 00 

PC SWL contains ir-e hardware. software •nstrucf’ons 
and frequency fists needed :c al'cw you !c recede a vast 
va^ty of digital broadcasts fansm dec ever shortwave 
rads. A 1 : you reed :S ary IBM PC or ccrrpat-ble comculer 
and ar SS8 shortwave receve? The product consists c f 
Demodulator 

Digital Signal Processing Software 
200 Page Tutorial Reference Manual 
World wide Utility Frequency List 
Tutorial Audio Cassette with Samples 

PC SWL automatically decodes Morse code RTTY 
AMTOR, SITOR. NAVTEX and ASCII. 

PC SWL lets you tune In on world press services 
meteorological broadcasts, ham radio operators, coastal 
shore stations, avrtion telex and much more digital action 
on the shortwave bands. Why pay for another expensive 
box when a simple interface and your PC can do the job? 
ADVANCED FEATURES: 

Tuning Oscilloscope 
Digital Waveform Presentations 
Auto Calibration and Code Recognit ion 
Continuously Tunable Filter Freauenoes 
Variable Shift 

Adjustable CW Filter Sens-t«v;ty 
Unattended Cactive and Printing 
ime-g-ared Text Edto T 
Integrated Los arc Database 
Sher tc DOS abdications 
Seamless Integrator witr PC HF Facsar;ie 
Call or write for our complete catalog of products 
Visa & MasterCard welcome. 


Software Systems Consulting 

615 S. El Camino Real, San Clemente, CA 92672 
Tel:(7l 4)498-5784 Fax:(714)498-0568 


CIRCLE 244 ON READER SERVICE CARD 


ATTENTION ACC OWNERS! 

AND ALL OTHER REPEATER 
CONTROLLER OWNERS! 



DVMS/1+ 

Digital Voice Mail System 

* 1024 user voice mail system, works 
like a voice BBS! 

* All features prompted by a pleasant 
female voice! 

* Storage limited only by available hard 
disk space! 

* Communicates with RC-85/96/850 
using busy/data lines! 

* 100 event advanced scheduler with real 
voice clock/calendar! 

* Background upload/download of all 
files via optional modem! 

* Many other features, too many to list here! 

The DVMS/1+ is now available forS349! 

Demo cassette and manuals available! 

XPERTEK ELECTRONICS 
5312 Ernest Road 
l.ockport. New York 14094 
Call today! (716) 434-3008 


CIRCLE 94 ON READER SERVICE CARD 



Chassis Kits 
Cabinet Kits 
Assembled Cabinets 
Slope Box Kils 
UHF&VHF Antenna 
Power Divider Kits 


Rack Shelves 

Rack Equipment Cabinets 

Antenna Grounding Kits 

Tower Mounted Box Kits 
Dipole Hangers 
Other enclosures 


Small sheets Aluminum and Brass 


Charles Byers K3IWK 

5120 Harmony Grove Road, Dover, PA 17315 
Phone 717-292-4901 

Between 6PM and 9:30PM EST. Eves. 
■Distributorship Available* 

CIRCLE 222 ON READER SERVICE CARD 

ITECH 

1COM Service Specialist 

17 years experience with ICOM 
will service most ICOM models 

NO MINIMUM LABOR CHARGE! 

MODS PERFORMED! FAST TURNAROUND! 

Also service KDK and some kenwood (call first) 

ITECH 

Lewisville West Center 
710 S. I-35E. Suite 115 
Lewisville. TX 75067 
NW comer of I-35E & Fox Av. 

Phone: 214-219-1490 Fax: 214-219-1687 

Fred Palmer WA5WZD Bea Palmer WB5GCY 
ITECH also buys inoperative ICOM & KDK ham, 
business, marine or aviation radios. 

CIRCLE 295 ON READER SERVICE CARD 
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TALK WITH THE KNOWLEDGEABLE PEOPLE AT 


South Eastern Michigan ARA will con¬ 
duct its 35th annual Hamfest/Swap-N- 
Shop/Computer Show at Grosse 
Polnte North High School, 707 Vernier 
Rd., from 8 AM-2 PM. There will be an 
ARRL Forum and VE Exams. Talk-in 
on the SEMARA Rptr. 146.74(-.600). 
Contact Rose Ann Meats NV8W, SE¬ 
MARA Hamfest, P.O. Box 646, St. 
Clair Shores Ml 48080-0646. Tel. 
(313) 881-3065. 

MADISON, W1 The Madison Area Re¬ 
peater Assn., Inc., will hold its 21st an¬ 
nual Madison Swapfest at the Dane 
County Exposition Center Forum Bldg. 
Doors open at 8 AM. Talk-in on 
M.A.R.A. Rptr. WB9AER, 147.75/. 15. 
Contact M.A.R.A., P.O. Box 8890, 
Madison Wf 53708-8890, or call Jim 
Waldorf KB9AQQ, (608) 249-7579. 
Leave a message on the answering 
machine. 

SPECIAL EVENT STATIONS 

MARCH 13-14 

ST. PATRICK (SHELBY COUNTY), 

OH The Farout ARC of Dayton OH 
will operate WB8SMC/8 from 1700Z 
Mar. 13-1700Z Mar. 14, to celebrate 
St. Patrick’s Day. Frequencies: 80, 40, 
15, 10m Novice CW; 20m General 
CW; 80, 40, 20, 15m Genera I phone; 
10m Novice phone, as band condi¬ 
tions dictate. Send a business size 
SASE to Farout ARC, P.O. Box 9181, 
Dayton OH 45409-9181. 


MARCH 14-15 

WISCONSIN QSO PARTY Spon¬ 
sored by the West Allis RAC, from 
1800Z Mar. 14-0100Z Mar. 15. CW 
and phone. Contact WARAC, P.O. 
Box 1072, Milwaukee Wl 53201. 

MARCH 27-28 

VIRGINIA BEACH, VA The Virginia 
Beach ARC will operate WA4TGF 
from 1400Z Mar. 27-2000Z Mar. 28, 
to commemorate the 102nd Anniver¬ 
sary of the Norwegian Lady. CW: 10 
kHz up from the bottom of the 
Novice subband; Phone: 3.880, 
7.280, 14.280, 21.280, and 28.363. 
For certificate, send QSL and SASE 
to V8ARC, P.O. Box 62003, Virginia 
Beach VA 23462. 

MARCH 28 

SCHOFIELD BARRACKS, HI Army 
MARS is sponsoring a Special Event 
Station to commemorate the 50th 
Anniversary of the 442nd Regimen¬ 
tal Combat Team. Activities are 
planned for all bands, all modes, 
including the Novice subbands. Look 
for us at the lower portion of each 
subband, 1900Z Mar. 27-1900Z 
Mar. 28. For a commemorative QSL 
card, please send your card and an 
SASE to Al Shaver ; Apt. #608, 84- 
265 Farrington Hwy., Waianae HI 
96792. 


a 


UEMENT 

r ELECTRONICS 


FEA TURING AN EXTENSIVE LINE OF YAESU PRODUCTS 


ALL MODE HF 
BASE STATION 


$3699° 


YAESU us. A. 


• FT33R/TTP 

220MHZ HT 

$328.00 

• FT411E 

2M HT 

$299.00 

* FT811 

440 MHZ HT 

$339.00 

* FT470 

2M/440 HT 

$404.00 

* FT911 

122 MHZ HT 

$429.00 

• FT5200 

2M/44 MOBILE 

$629.00 

• FT757GXII 

ALL MODE HF PORTABLE 

$929.00 



IF YOU’RE IN THE BAY AREA, STOP BY! 

1000 S. BASCOM AVENUE 
SAN JOSE, CA 95128 

Call us at (408) 998-5900 

Since 1933 


The.Best Value 




MAX System 


Ground Plane 25.95 A 
3 Element Quad 39.95 AilllClHiao 
5 Element Quad 59.95 

1-800-487-7539 ORDERS 
Master Card & VISA Accepted 


508-281-8892 

508-768-7486 


US Shipping $4.00 
MA add 5% 


I Send Orders To; 


Cellular Security Group 
4 Gerring Road 
Gloucester, MA 01930 



□ Lan-LInk sensational packet program HEW vers 2.0 

□ LOG-EQF *tiek HEW logger with Kenwood rig control 

□ GeoClock superb gray line program- HEW vere 4.5 

□ BANDAID III terrific propagation forecaster & more 

□ HyperLog great logger with Cluster* rig support 

□ PC-TRACK full color graphics sateilite/oscar tracker 
□CT v6.14 best known contest logger Outstanding! 
□MAPPER comprehensive DX propagation forecaster 
□HAMCLOCKget local time around the world instantly 
□SuperMoree learn or improve CW skills - Emlltit 
□PACKETS super HEW packet program from Australia. 
□RF TOOLBOX easy menu driven amateur calculator 
TO ORDER. Send check or money order, specify 5% or 
ZYi disks. Foreign orders add $5 shipping Visa/MC OK 
Texas residents add $1.81 tax - Full 30Day Warranty 

P.O.Box 92877 - Southlake, TX. - 76092 

817-421-0560 

Writ* #r Call f*r •«r ufttfirc eifili) 


CIRCLE 48 ON READER SERVICE CARD 


1691 MHz Weather 
Satellite System 

1691 MHz Hemt Pre-amp. 

model TS-1691-P. Amp $299 

1961 MHz Receiver 

model TS-1691-Recvr $450 

Decoder Board & Software 

model TS-VGA-SAT4 $399 

Low Loss {microwave} Coaxial Cable (65ft) 
with connectors. 

mode! 1691-coax ass'y $55 

Track II Satellite Orbital Program. Tracks ALL 
satellites, world map, print out $50 

1691 MHz Loop Yagi Antenna 

model 1691-LY(N) $99 

1691 MHz Loop-Yagi Extension 

model 1691-LY-XTN $85 

Demonstration Disc (IBM-PC VGA compatible) 
of signals recorded from WX-SAT system. $5 

Shipping: FOB Concord, Mass. 

Prices subject to change without notice. 


SPECTRUM INTERNATIONAL, INC. 
Post Office Box 1084, Dept. S 
Concord, Mass. 01742, U.S.A. 
Phone: (508)263-2145 
1 Fax: (508)263-7008 


CIRCLE 183 ON READER SERVICE CARD 




CIRCLE 132 ON READER SERVICE CARD 
^ " \ 
• Transceiver Control 

- J—-J^Computer Interface 

Control Kenwood, I com, Yaesu, Ten-Tec and 
other transceivers. The low power microminia¬ 
ture electronics is built into the DB-25 connector. 
Power is borrowed from the computer, so there is 
no power supply to pick up RFI. No assembly 
required. Compatible with Ham Windows, CT, 
DXBase. LOGic, and all other rig control soft¬ 
ware. Specify 3 our transceiver make and model 
number: we will wire the correct connector for 
you. Cable and RC-Plus software: $54.95 ($5 s/io 


Make and Receive Phone Calls 
on your own Personal Autopatch! 

Use any phone line and 
an HT or base station to 
make phone calls from 
your car. Full duplex 
(both parties can talk at 
the same time) or 
simplex (VOX with turn-around beeps). 
Programmable local and long distance access 
codes. Regenerated DTMF / Pulse dialing. 
Automatic CW identification. 

1.5~Hx4.6*Wx5. IT) RFshielded metal enclosure. 
Autopatch $199.95 ($5s/h) 12V adapter $11.95 


Fovciyfi Orders odd' $10. 
iSB CA orders add Sales Tax. 

Money back guarantee. 


j*Com • Box 194T Ben Lomond CA 95005 

(408) 335-9120 FAX 335-9121 


CIRCLE 55 ON READER SERVICE CARD 
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ma ma Number 26 on your Feed 

Hams with class 


Carole Perry WB2MGP 
Media Mentors, Inc. 

PO. Box 131646 

Staten Island NY 10313-0006 

Where in the World 
Are We? 

Many students are, to put It mildly, 
ambivalent about schoolwork. They labor 
over language arts, muddle through 
math, and sigh over social studies. In 
teachers' rooms all across the country 
the conversations always get around to 
the topic of how to improve motivation in 
different lessons. Its perhaps the great¬ 
est challenge of the decade to inspire 
and stimulate youngsters while instruct¬ 
ing them in the basics. 

Fortunately, the teacher or instructor 
who uses amateur radio in the classroom 
has a head start on highly motivational 
lessons. The traditional, “Now open your 
books to page 456 and read about Ger¬ 
many" no longer can compete with the 
"live action” lessons a radio teacher can 
provide. 

Aside from making contacts with citi¬ 
zens from different regions of the worki, 
children can participate in many wonder¬ 
ful follow-up activities which can add fun 
and excitement to their lessons. We ail 
know that learning is more effective 


when it is relevant and challenging to the 
student. 

I'm in the enviable position of being 
able to teach across the curriculum lines 
in my 6th-, 7th-, and 8th-grade ham radio 
classes at Intermediate School 72 in 
Staten Island, New York. The most obvi¬ 
ous correlation of curriculum, however, 
either before or after a radio contact, is 
with geography skills. I'll share some of 
the best and most effective geography 
activities I’ve used with my youngsters 
through the years. The basic premise of 
each lesson can be modified to fit the 
needs and abilities of different age 
groups. 

Pumpkin Globes 

First, I refer you to my column "What 
Next?* in the February 1992 issue of Ra¬ 
dio Fun magazine. In it I share a really 
funtastic lesson where I have the kids 
bring In pumpkins and water-soiuble 
markers. (This is a great project to do In 
the fall, right around Halloween). I divide 
the class into groups. Each group is pro¬ 
vided with a globe which will be the mod¬ 
el for their “pumpkin globes." This follows 
a discussion about the differences be¬ 
tween a wall map and a globe. Surpris¬ 
ingly, few children could articulate the dif¬ 
ferent purposes of each. For example, 
the globe shows only half the world at 



Tom KB2NJZ points to a spot on the wall map where the class just made a 
contact 


TVC-4G 


SEE THE SPACE SHUTTLE VIDEO 

Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO’s tuned to 
Satcom F2-R transponder 13. Others may be retrans¬ 
mitting weather radar during significant storms. If it is 
being done in your area on 70 CM - check page 413 in 
the 91-92 ARRL Repeater Directory or call us, ATV re¬ 
peaters are springing up all over - all you need is one of 
the TVC-4G ATV 420-450 MHz downconveters, add any 
TV set to ch 2, 3 or 4 and a 70 CM antenna We also 
have downconverters and antennas for the 900 and 
1200 MHz amateur bands. In fact we are your one stop 
for all your ATV needs and info. Hams, call for our 
complete ATV catalog - antennas, transceivers, amplifi- 
! ers. We ship most items within 24 hours after you call. 


(81 8) 447-4565 m-f 8am-5:30pm pst. Visa, MC, COD 

P.C. ELECTRONICS Tom (W60RG) 

2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS) 
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one time, but it is more accurate in dis¬ 
tance, direction, size and shape. 

The children use the markers to pro¬ 
duce a pumpkin that has North and 
South Poles, the equator, the prime 
meridian, the seven continents, and the 
four major oceans. Everything gets la¬ 
beled. including their own location. It's 
advisable to initiate this project rapidly, 
because the pumpkins have a tendency 
to spoil quickly in a warm classroom. 

The World Carpet 

Several years ago I picked up a 
World Carpet at a local flea market. I 
spread it on the floor and let a group of 
students enjoy the “world at their feet." 
The floor map is a fun way for the kids to 
locate different areas that we’re studying 
about. Each class gets to make up its 
own game to play on it. We now have 
quite a repertoire of games that have 
been created. 

DX Activities 

Sometimes when propagation is real¬ 
ly good for us on the CQ All Schools net 
I let the children select their favorite DX 
contact of the month. I then have them 
plan a trip to that country or part of the 
world. They utilize language arts skills by 
writing letters to their radio contacts for 
more information, and to embassies and 
tourist bureaus for brochures. Young¬ 
sters are taught library and research 
skills to help them locate addresses. 
They must present an oral report de¬ 
scribing the route they will take to get to 


their destination, the budget (an itemized 
account of expenses), and a scrapbook 
which highlights the points of interest to 
visit in that area. 

I often work with the social studies 
teachers to better coordinate a stimulat¬ 
ing introductory lesson or to follow up a 
geography lesson in a meaningful way. 
Current events takes on a whole different 
level of relevance when the radio can 
bring worldwide events into the class¬ 
room. After a radio contact with a school 
that had just experienced an earthquake 
tremor in Southern California, my class¬ 
es brought in over 50 projects of every 
type and description that portrayed inter¬ 
esting facts about earthquakes. 

The kids especially enjoy speaking 
with other young people their own age. 
They are always surprised to learn how 
much they have in common, like not lik¬ 
ing school cafeteria food, and worrying 
about grades. They delight in uncovering 
their differences and eagerly look for¬ 
ward to receiving letters and pictures 
from children faraway. 

Make It Interesting and Relevant 

Geography is an important part of a 
school's curricula and, like everything 
else you do in the classroom with the ra¬ 
dio, it should be presented in a creative 
and meaningful way. 

There are always interesting events 
going on all across the country that are 
designed to stimulate school children's 
awareness of geography. The following 
list may provide you with just the thing 


you’re looking for to add some “zip" to 
your lessons. Please write to me and let 
me know if you have success with any of 
these activities and tell me how you used 
it in your classroom. 

Nystrom is offering a free map of the 
Commonwealth of Independent States. 
Contact the Nystrom Map Co. (3333 El¬ 
ston Ave., Chicago IL 60618-9949) to re¬ 
quest a copy of the map. Quantities are 
limited. 

American Express is sponsoring the 
American Express Geography Competi¬ 
tion. It offers over SI00,000 in prize mon¬ 
ey. This year students in grades 6 
through 12 are eligible to participate in 
this exciting, challenging program. Call 
1-800-395-GLOBE, Monday through Fri¬ 
day 10 a.m. to 7 p.m. Eastern time, for 
details or to obtain entry materials for the 
competition. 

From October 6, 1992, to March 7, 
1993, The Cooper-Hewitt National Mu¬ 
seum of Design at 2 East 91st Street, 
New York City, wilt host an exhibition of 
more than 400 historic and contempo¬ 
rary maps dating from 1500 B.C. to the 
present. " The Power of Maps " exam¬ 
ines the significance of maps as instru¬ 
ments of communication, persuasion, 
and control. It will be accompanied by 
lectures, seminars, workshops, and 
tours, as well as programs designed for 
schools, teachers and families. For 
more information, call Deborah Perl- 
berg at (212) 860-6868. 

World Map-A-Thon is a two-week 
program you can run anytime from Oc¬ 


tober through April. It is sponsored by 
Save The Children, a private, non-prof¬ 
it, non-sectarian organization which has 
served impoverished children and their 
families since 1932. During the first 
week, students study the nations of the 
world and ask relatives and friends to 
pledge donations based on how many 
countries they will be able to identify. 
During the second week, students get 
to see what they’ve learned, collect 
their pledges, and receive their own 
world maps to take home. For more in¬ 
formation, contact Linnah Madumaju, 
World Map-A-Thon, Save The Children. 
P.O. Box 990 Westport CT 06881-0990; 
1-800-243-5075. 

"See Me, Share My World: Under¬ 
standing the Third World Through Chil¬ 
dren's Art" is a global education project 
of PLAN International, USA. It is a sup¬ 
plementary teaching unit designed for 
upper elementary grades. The unit is 
based on children’s art from six devel¬ 
oping countries that can be integrated 
into geography programs. Contact Meg 
Warren at 1-800-556-7918. 

Why not make a New Year’s resolu¬ 
tion to try at least one new idea in your 
geography lessons? 

Youth Forums 

If you know of any articulate and en¬ 
thusiastic young hams interested in ap¬ 
pearing at national youth forums, have 
them contact me at P.O. Box 131646, 
Staten Island. NY 10314-0006 (718) 
983-1416. Q 


Link Communications RLC-1 

Repeater and Linking Controller 



| 



(2) Full Featured, Full Duplex, Repeater/Link Ports 

Both ports can operate as Connected or Stand Alone 

Repeaters, Cross-Connected Link Ports, or Both 

Each Port has its own ID message. Courtesy Beep, Hang Timer 

TOT Timer. ID Timer, and CW Frequency; All user Programmable 

Completely DTMF Programmable, No Factory ROM programming needed 

(4> Analog Lines Programmable for Temperature and Voltage Readings 

(4i Input Lines for Comae: Closure Readings at your repeater site 

(51 Output Lines for control of external peripherals, and site functions 

Both ports have COR and PL inputs allowing off site access changes 

DTMF access from either port, with E ; PROM Variable Storage 

2400 Baud Sena! Port allows Computer. Packet and Modem programming 

All commands can be renamed from l to 4 digits in length 

Independent DTMF muting function can be assigned to each port 

Analog Lines have Voltage source for the LM335 Temperature Sensor 

Doug Hall RBI-l Remote Base Control of Kenwood Radio Support 

COR polarity jumper, and -6dB,‘’Octave de-emphasis lumper per port 

DTMF valid LED allows visual indication of valid received tone 

Each port has its own DB-9 Connector for radio port connection 

Small board outline, only 4,50" x 7.50" : Low Power, only 25mA Current Draw 

Each Link port can be expandable up to 3 links using the RLC-6 Link Expansion 

Optional 19" Rack Mount Cabinet for mounting the RLC-1, the RLC-6 Boards 

All These Features for Only: 

$175.00 plus s&h 

PWjjJBI Link Communications 
\*MM P.O. Box 1071 k 

Bozeman, MT 59771-1071 
(406) 587-4085 Voicc&Fax 


CIRCLE 47 ON READER SERVICE CARD 


NOW YOU CAN 
AFFORD THE BESTI 


Engineered for the Ham, the finest In Crank-Up, 
Free-Standing or Guyecf Towers Is from Tri-Ex. 
over 30 years, the INDUSTRY standard-backed 
Defense and Aerospace technology. 


MW SERIES 

Self-supporting when 
attached at first section - 
will hold normal Tri-Band 
beam; 25', 33’, 50’, and 
65* heights. 

W SERIES 

Aerodynamic 
tower designed 
to hold 9 sq. ft in 
a 50 MPH wind at 36' and 

51* 

heights. 6T tower rated 
for 6 sq. ft 


iriTf 


LM SERIES 

"W* brace motorized 
tower. Holds large 
antenna loads. Models at 
37*. 54*. and 70’ heights. 

TM SERIES 

Tubular construction for 
larger antenna loads at 
70', 90' and 100* heights. 
Free standing, with 
motorized operation. 


TO ORDER CALL 
800-328-2393 

TECH SUPPORT 
209-851-7859 

FAX • 209-651-5157 


TOWER CORPORATION 71 ®3“cf5S9i w ' 

Quality Structures since 1954 


CIRCLE 22 ON READER SERVICE CARD 
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m Number 27 on y 

New products 


Number 27 on your Feedback card 


Compiled by Hope Currier 


STARTEK 

INTERNATIONAL 


The new model 
ATH-15 from 
Startek Interna¬ 
tional is a fre¬ 
quency counter/ 

frequency finder with an instant-reading 
RF signal-strength bar graph in a pock¬ 
et-size aluminum cabinet. The fast re¬ 
sponse time and ATH™ (automatic trig¬ 
ger and hold) feature on this unit offer a 
distinctly new and improved feel to the 
operation of a portable frequency 
counter. The ATH-15 can read frequen¬ 
cies from 1 MHz to 1500 MHz, and the 
10-segment 2"-long LED bar graph can 
give an instant RF signal-strength indi¬ 
cation from signals below 1 MHz to over 
4 GHz. There are two ranges with three 
selectable gate times on each range; 
maximum resolution is 10 Hz. The new 
ATH feature eliminates random counting 




and false readings. The response time 
from the beginning of the input signal to 
a stable accurate display has been dra¬ 
matically reduced. 

The ATH-15 comes with factory-in¬ 
stalled NiCd batteries. It is housed in a 
rugged, attractive black anodized alu¬ 
minum cabinet measuring 3.5" x 4" x 1", 
and weighing about nine ounces. The 
ATH-15 is $235, the CC-90 case is $12 
and the TA-90 antenna is $12. For more 
information, contact Startek Internation¬ 
al, lnc„ 398 N.E. 38th St., Ft. Laud¬ 
erdale FL 33334; (305) 561-2211, (800) 
638-8050. Fax: (305) 561-9133. Or cir¬ 
cle Reader Service No. 202. 



AMATEUR RADIO 
ENGINEERING 

Amateur Radio Engineering has in¬ 
troduced HamLink™, a telephone Inter¬ 
face that goes between a telephone line 
and the computer port of your transceiv¬ 
er or receiver, allowing complete control 
of your radio. HamLink can control the 
frequency of a radio, mode, or band; 
scan memories; and operate in split 
mode. HamLink is even able to share a 


telephone line with a 
family answering set 
without problems. You 
can control your 
transceiver from a 
Touch-Tone phone 
anywhere in the world. 
You can monitor DX 
frequencies and work 
the rare ones from 
your office. If you live in a condo and 
can’t have an HF station, you can put 
HamLink at a friend's home or a club 
station and use it by telephone. 

HamLink is priced at $269 and 
comes with a one-year limited warranty. 
For more information, contact Amateur 
Radio Engineering, Inc., P.O. Box 169, 
Redmond WA 98073; (206) 882-2837, 
Fax: (206) 861-5780. Or circle Reader 
Service No. 201. 


HART PUBLISHING 


Hart Publishing has released the 
1993 Amateur Radio Mail Order Catalog 
and Resource Directory. This is the fifth 
edition of this catalog and it has 2504- 
pages, nearly 200 categories, and more 
than 1,600 entries of mail-order products 
and services for hams. The catalog is 
categorized and alphabetized into easy- 
to-find headings from "Alternative Ener¬ 
gy" to "Weather Instruments." Listings in¬ 
clude the name, address, phone and fax 
number of the vendor, plus a description 
of products or services. And this year 


the catalog includes “A Library of Tips” 
from Bill Welsh W6DDB, columnist and 
author, who has for many years provided 
the radio newcomer with easy explana¬ 
tions of the jargon and theories of the 
hobby. 

The single issue price is $14.95, plus 
$3 postage via priority mail. For more in¬ 
formation, contact Hart Publishing, 767 
South Xenon Court, Suite 117, Lake- 
wood CO 80228; (303) 987-9442 . Or 
circle Reader Service No. 206. 


Silent Solar Power 



The S34*).(m BuHci-Tcsted QRV Solar Power Supply keeps your 
repeater on live air ’round the dock or powers your 10(>w HP station T 
60 hrs a month. Control circuit speeds charge, protects gel cells.& I 

sealed batteries. Fully assembled, QRV, portable. Easily Expanded. / 

Add $10 s&h inrosi Antennas West J 

(801)373-8425 Box smi pwvo, utskvos J 
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QUICK, EASY, & COMPACT 

I Flash cards ‘NOVICE thru EXTRA* theory Key words 
un derline d. Over 4000 sets in Use! For beginner, OMs, 
XYLs & kids. __ 

NOVICE S11.95 _ . _ . , r 1 ] 

TECHNICIAN $10.95 Order Today. " 

GENERAL S 9.95 from -3S885S J 

ADVANCED $15.95 l-Liu* H 

EXTRA $14.45 

I Shipping t -$ 3.00 VIS STUDY CARDS 


2 or more —5 4.00 P.O. BOX 16646 


5_ HATTIESBURG, MS 39404 | 
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UHF REPEATER 


Make high quality UHF repeaters from 
GE Master II mobiles! 

- 40 Watt Mobile-Radio only *' } °° 


Duplexing and tuning information 


Versatel Communications 

Orders 1-800-456-5548 For info. 307-266-1700 
P.O. Box 4012 • Casper, Wyoming 826G4 
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QUICK-N-EASY 


REPEATER MAPS 


FRONT BACK 

CARD: CARD: 

v 220 MHl 

illLlfepi 440 MHz 

ZM 900 MH * 

IMfe 1.2 gh * 

Why spend your time flipping through a small 
book looking for a nearby repeater? Now you 
can use the QUICK-N-EASY REPEATER MAP 
to find the repeater you are looking for! The 
map Is easy to read, easy to use, and perfect 
for travel. HIGH QUALITY laminated plastic 
map of your state with 2m repeaters on the 
front, and other bands on the back. Because 
it’s laminated, it’s tough and rugged. YOU’LL 
OVE IT I ORDER TODAY! 


JUST 

$3.95 

PER CARD 
OR 

3 CARDS 
FOR $10 
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TOUCH TONE DECODER: 

Decodes DTMF 
tones from audio 
source, (tape, 
phone, radio). 
Displays 
numbers on LCD 
display, 200 
Digit memory. 

T-2000 $169 ppd. USA 



SURVEBLLANCE/- 

COUNTERSURVEILLANCE 

catalog $5. 

EMC0M 

10 HOWARD ST., BUFFALO, NY 14206 

(716) 852-3711 Made in U.S.A. 


X-BAND TRANSMITTER 

L^^ t ^\jyiiniature (2M x 3 3 /4 x 
n. IT^ 1 11") GaAs microstrip 

-^transmitter pro¬ 
vides 10 dBm centered at 10.525 GHz. 
Integrated microstrip patch antenna elimi¬ 
nates the need for an external antenna. 
Advanced matching techniques secured 
good temperature stability with low frequency 
pulling. G reat for long-range testing of radar 
detectors, calibration of radar receiving 
equipment, and point-to-point communica¬ 
tion links. 

Complete Assembled System.$39.00 

Parts & instruction Kit.$29.00 

Plus $2.00 Shipping and Handling 

P.O. Box 80096, Fort Wayne, IN 46898 
(219) 489-1711 

Visa • MasterCard • Check - Money Order • COD 

Money-Back Guarantee _ 

CIRCLE 283 ON READER SERVICE CARD 


82 73 Amateur Radio Today* March, 1993 
























DWM ENTERPRISES 


The “Pill Bottle Antenna Tuner” from 
DWM ENTERPRISES is equipped with 
just two rugged parts: the tuner’s induc¬ 
tor, made from a pill bottle; and durable 
#22 wire wound and tapped at various 
intervals along the coil to cover the 80 
through 10 meter bands. An alligator 
clip is used to tap the individual bands. 


Tuning for SWR is accomplished with a 
high quality Jackson Brothers 365 pF 
variable capacitor. The inductor and 
variable capacitor are mounted on 
cedar wood stock, giving the tuner a 
beautiful old fashioned look. Fahnestock 
clips are used for input and output con¬ 
nections. A variety of antenna designs 
can be used with this tuner, and experi¬ 
mentation is encouraged. It has been 
tested to over 150 watts output without 
arcs or sparks. It is great for both QRP 
and QRO, for portable or shack opera¬ 
tion, for new rigs or old. 

The "Pill Bottle Antenna Tuner" is 
priced at $27, plus $3 S & H, and 
comes completely assembled and 
bench tested. For more information, 
contact DWM ENTERPRISES, 1709 N. 
West Avenue, Suite 103, Jackson Ml 
49202; (517) 563-2784 . Or circle Read¬ 
er Service No. 203. 


TRIPP LITE 

The BC 400 from Tripp Lite is the 
smallest, lightest 400 VA battery back¬ 
up (UPS) system anywhere. This new 
unit combines outstanding performance 
from its redesigned circuitry for power¬ 
ing desktops PCs, phone systems, 
cash registers or internet hardware 
such as hubs, bridges and routers. The 
UL-listed BC 400 
features two spike- 
protected AC out¬ 
lets, large batteries 
for longer battery 
life and a highly ef¬ 
ficient pulse-width 
modulated wave¬ 
form output. 

The BC 40 car¬ 
ries Tripp Lite’s 
Ultimate© Lifetime 


Insurance, which provides for the re¬ 
pair or replacement of connected equip¬ 
ment up to $25,000 if damaged by a 
surge, including direct lightning strikes. 
The suggested retail price is $219. 
For more information, contact Tripp 
Lite, 500 N. Orleans, Chicago IL 60610- 
4188; (312) 329-1777, Fax: (312) 644- 
6505. Or circle Reader Service 
No. 204. 



MING COMMUNICATIONS 



The AUTO-ID automatic message 
broadcaster from Ming Communica¬ 
tions is a solid-state digital voice 
recorder developed specially for 
two-way radios. It simply plugs in 
between the radio and its micro¬ 
phone. With the use of your radio 
microphone you can record up to five 
separate messages that can be 
played on the air by pressing one of 
the five message buttons. The AUTO- 
iD also has a built-in timer that 


monitors your PTT activity. Record 
your station identification and there¬ 
after any time you are on the air the 
AUTO-ID will broadcast your message 
ID for you. The ID’s timer can be set 
for intervals of three or nine minutes, 
or it may be set to broadcast your 
message every time you use PTT. 
With the use of the AUTO-ID’s built-in 
speaker you can monitor the message 
that the AUTO-ID is broadcasting, re¬ 
gardless of whether the selected mes¬ 


sage was broadcast automatically or 
manually. 

The AUTO-ID comes with plugs for 
an Alinco or Kenwood mobile amateur 
radio. There are accessories available 
to interface the AUTO-ID to most other 
types of radios. The price is $149.95. 
For more information, contact Ming 
Communications „ 2948-1/2 Honolulu 
Ave., La Crescenta CA 91214; (818) 
249-3006, Fax: (818) 248-0840. Or 
circle Reader Service No. 205. 


PAY TV AND SATELLITE DESCRAMBLING 
•1993 EDITION • 


Includes programming cable bos chips, hacking B-MAC. wireless cable 
(MMDS) flescnmbCng, bullets. PLUS Uses and much more. ONLY $18 95. 
Olher.PAY TV and SATELLlTE_D££CflAMBLlNG volumes; Volume 1 
(BASICS), 1959, 1991, and 1992, $15.95 each. Different tum-ons. bypasses. 
ECM’s. schemnllcs and counter ECM's in each. THE CQMPLEAT W1ZZARD . 
using the VCII liaia stream, $15.95. Any 3/532.95 or 5/S54.95. SCRAMBLING 
HEWS monthly, keep up with the latest in satellite and cable descrambllng. 
Everything that’s now $32.95/yr. OUR BEST DEAL, (everything here) the video 
and much more lor only $129.95. New catalog $1. 


SCRAMBLING NEWS 

1552 Hartal Ave.. 4*123. Bullaln. NY 14216 
Volcc/fAX (716) 574-2066. Add S6 for COD 
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KENWOOD 
YAESU 
ICOM 


Call Us For 

Great Prices & Great Service 

TOLL FREE ORDER UNE l-aOO-344-3144 

ConiMoMial U S l Texas 

KCOMM'INC MM SAN AN ION ID TKX Ai 

THE CENTER 

5730 Mobud San Antonio, TX 7B23S (512)680-6110 

FAX (512) 647-8007 


Ummmmmmmmmmmmmmmmmm 


•mmmmmmmM 


RF ENTERPRISES 

TO ORDER: 1 - 800 - 233-2482 

Service & Info: 218-765-3254 Fox-218 765-3308 

Complei 

e Inventory 

ANTENNAS 

TOWERS 

TELEX/hy-gain 

ROHN 

CUSHCRAFT 

HY-GAIN 

DIAMOND 

ACCESSORIES 

YAESU ICOM MFJ AEA 

BELDEN COAX: 

9913 

ASTRON 

bss; 90 ctim. 

POWER 

RG-213AJ 

SUPPLIES 

(3267) 50 ohn LiFipec 


RG-8AJ 

RS-4A RS-7A RS-12A 

RG-8AJ 

RS-20A RS-35A RS-50A 

{82Uj 50 ohm. Foara 

RS-20M RS-35M RS-50M 

RG-8X 

VS-20M VS-35M VS-50M 

[9258)50 ohm; feem 


Don’t settle for less 

CALL US FOR YOURS! 

than the best 


1 COPPERWELD ANTENNA WIRE: 1 

1 Solid: 12 ga: Solid: 14 ga.; & Stranded 14 ga. Cut to your specs. I 

1 ROTOR CABLE: 


Standard (6-22, 2-18) Heavy Duty {6-18. 2-16) 

We stack Amphenol Connectors 

Connectors Installed! Jumpers & custom cable assemblies. 

Call or write today! Wo ship worldwide. 

1 VISA Mastercard 

RF 1 

■ FY.cci siijod to thaage without noltce. CAITFDDDfCFC 1 

■ ShownasddrwileitteFris noted 1^.1 M I L/ir I 

1 Rrtirm subject to 2ET, restoddng ft». 

HC 86 Box 580 1 

1 tojntenru m lowes feuxre.. 

MemlieW. MN 56465 1 
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No-Hands! 


Re scut Pouch 


When your hands are busy, where do you 
want your HT? ARES reams and paramedics 
designed ouc chcsr mounted RescuePouch so 
they could listen without an earpiece and talk 
straight into it no-hands. Diagonal position¬ 
ing of HT places antenna over the shoulder 
not in your face. Made of padded ror-proof 
Cordura with quick-release buckles. Adjusts 
to grab any size HT. Unique Double model 
holds twoHTs or HT and spare batterv. 

Single $31. Double S41.+S3 P&H 

AntenncisWest 

Box 50062-S. Provo UT 84605 801-373-8425] 



Order Hotlfne: 
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SCARED OF THE CODE? 


IT'S A SNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR ADVANCED EDITION FOR 
BEGINNERS TO EXPERTS—AND BEYONO 

Morse Code teaching software from GGTE Is the 
most popular In the world—and for good reason. 
You’ll learn quickest with the most modem teaching 
methods—including Farnsworth or standard code, 
on-screen flashcards, random characters, words and 
billions of conversations guaranteed to contain every 
required character eve*y time—in 12 easy lessons. 

Sneak through bothersome plateaus in one tenth of 
a word per minute steps. Or, create your own drills 
and play them, print them and save them to disk. 
Import, analyze and convert text to code for addition¬ 
al drills. 

Get the software the ARRL sells and uses to create 
their practice and test tapes. Morse Tutor Advanced 
Edition is approved for VE exams at ail levels, Morse 
Tutor is great—Morse Tutor Advanced Edition is even 
better—and it's In user selectable color. Order yours 
today. 


For all MS-DOS computers (including laptops). 
Available at dealers, thru QSTor 73 or send $29.95 

♦ + $3 S&H (CA residents add 7.75% tax) to: 
GGTE, P.O. Box 3405, Dept. MS, 
i Newport Beach, CA 92659 

Specify 5 V« or 3% Inch disk 
(price includes 1 year of free upgrades) 


73 
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Number 29 on your Feedback card 


Number 29 on your 

Random output 


jpil^ Number 3 

Propagation 


Number 30 on your Feedback card 


Consumer Complaints 

We get a few letters every week from 
hams who are having a problem, real or 
imagined, with one of our advertisers. Every 
once in awhile we are alerted to a real scam, 
and we quickly take appropriate action. Most 
of the time, though, the problem ends up be¬ 
ing either a misunderstanding by the cus¬ 
tomer, an honest and correctable error on 
the part of the business, or some factor be¬ 
yond the control of either that has been 
blown out of all proportion by one or both 
parties. 

Even though there is little we can do 
about most complaints other than pass them 
along to the company involved (with a staff 
of less than 10 people, we really can’t act as 
consumer watchdogs for the amateur indus¬ 
try), we are glad that our readers inform us 
of when they're having problems. Every 
once in awhile, especially if one of us here at 
73 happens to be friends with someone at 
the ■‘offending” company, we'll make a phone 
call or two to see if we can get things 
straightened out. 

The other day I received a six-page, pho¬ 
tocopied newsletter that was dedicated to 
complaining about a longtime 73 advertiser. 

It appears that this guy got ticked off at the 
company, and then sought out and found a 
bunch of other people who had complaints 
aboul this company, and he put them all to¬ 
gether in this newsletter-type arrangement 
and mailed it out to a bunch of hams (or 
maybe he just mailed it to us). The thing that 
is unusual about this instance is that I hap¬ 
pen to be friends with the president of the 
company in question and have always found 
him to be one of the nicest guys in the ama¬ 
teur radio industry. I have used his products 
and have never had a problem with them, fn 
fact, my experience has been that this par¬ 
ticular company is one of the best when ft 
comes to helping customers who have prob¬ 
lems or questions. 

Just last week, we got a call from a read¬ 
er who was having a problem getting some¬ 
thing shipped from a mail order company. 

He said his check had been cashed, but he 
had not received his product yet, and it had 
been "almost four weeks." i asked the gen¬ 
tleman whether or not he had written to the 
company, inquiring about the status of his 
order. He said he had called, but was con¬ 
nected with an answering machine (with 
many small mail order companies being op¬ 
erated part-time from people’s homes, this is 
not that unusual). I quickly looked up the ad 
in a recent issue, and right there in easy-to- 
read type was ‘please allow 4-6 weeks for 
delivery." I pointed this out to the gentleman, 
who didn’t seem to feel that the company 
should cash his check before he received 
his product. I tried to explain how that hap¬ 
pens, but Ihis guy wasn't interested. By now 
I knew that this ham was more concerned 
with bitching than he was in receiving his 
product. I advised him to put everything in 
writing and send it to the company. If he 
didn't hear anything in two weeks, I invited 
him to call me again. 

While it is important that you share with 
us any problems you're having with our 
advertisers, we would all be better off if you 
made sure you actually have a problem 
before asking us to look into it. or before 
unjustifiably slandering the name of a good 
company. 

If you think you have a complaint, the 
first thing to remember is to leave a paper 
trait. Tnat means all of your contact wrth the 
company should be in written form, and you 
must keep copies of everything. When you 
speak with someone on the phone, get their 
name and make a note of it, as well as the 
time and date of the phone call and what 
was discussed. If something important was 
implied or promised during the phone con- 
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versation, follow up the call with a letter reit¬ 
erating the main points of the understanding. 

Make sure you give the company suffi¬ 
cient time to process your order. Unless you 
have paid extra for next day delivery, most 
companies use regular package delivery or 
parcel post. That can take weeks to cross 
the country, so don’t compare the speed of 
the company in the next town with one 
halfway across the globe, 

If a reasonable length of time has passed 
(four to six weeks is pretty standard) and 
you still have not received your item, make a 
phone call and follow it up with a letter If you 
have a canceled check or credit card bill that 
lists the company’s charge, make sure you 
include photocopies of them. You will usually 
find that any delay in shipping your product 
to you is caused by: a) the product was 
shipped, but has obviously been lost in tran- 
sit, or b) some part or item is on back order 
from the company's supplier. 

A company should not charge your credit 
card unless they have processed the order. 
If your order has been shipped, the company 
can put a tracer on it. This might take a day 
or two, but it’s noMhe company's fault. 
Checks are deposited on a daily or weekly 
basis, so it is possible that you could have 
received the canceled check before receiv¬ 
ing your item. Either way, you have the right 
to cancel your order and receive a full refund 
if you haven’t received the Item within six 
weeks. You don't have to be nasty about it. 
Simpty inform the company in writing that 
you are canceling your order. 

If you already have the product and are 
not pleased with it, first make sure that it is 
installed correctly and that you fully under¬ 
stand how to operate it A fnendly call to the 
company will usually get ycu all the help you 
need in figuring out how to install or operate 
some of the complex pieces of gear we use 
these days. 

If you truly feel that something is not right 
with the item, it's worth a telephone call to 
the company before shipping the product 
back to them. Remember, the company 
wants you lo be happy with the product. 
That’s how they stay in business. They 
aren’t out lo screw you, but if you start 
screaming at someone on the phone about 
their "piece of crap that doesn't work" you 
probably won’t make any friends. Explain the 
problem you’re having, and give them a 
chance to fix it Don't expect the person who 
answers the phone to know what you’re talk¬ 
ing about. Aiso, don’t be surprised if you get 
transferred around a few times or if some¬ 
one offers to lake a message and have your 
call returned later. Remember, they're trying 
to help you, and they are fully aware that it 
is in their own best interest to solve your 
problem. 

If you have to return the item for repair or 
replacement, include a brief note outlining 
the trouble you’re having and attach it to the 
piece of gear. Also, include a letter (keep a 
photocopy) outlining what you were told on 
the phone and asking for what you want 
("Please repair and return to me . . or 
“Please return my purchase price ..."). 

Only after you have exhausted all other 
avenues should you bother to contact the 
magazines. We usually can’t do much ex¬ 
cept note your complaint. If we start getting 
a lot of complaints about the same advertis¬ 
er we will look into it, but a single dissatisfied 
customer does not mean the company is run 
by a bunch of crooks. 

It has been my experience that, with very 
few exceptions, the amateur radio industry is 
serviced by some of the nicest people and 
most honest companies anywhere. As long 
as we all treat each other with a little respect, 
I’m sure that your problems will be solved. 
Usually all it takes is a little communication. 
Isn’t that what this hobby is all about? Q 
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Traditionally. March can be a very good 
month for radio propagation on the HF bands. 
The spring equinox on March 21 brings 12 
hours of darkness and daylight, and the iono¬ 
sphere has good UV excitation once again. 
March is also a month of wind and storms so 
you can look forward to some days of excel¬ 
lent HF conditions and good weather, as well 
as some days of very poor propagation and 
weather. The dally chart shows the poorest 
propagation conditions during the week of 
March 7th to 14th. “Good" propagation is ex¬ 
pected between the 22nd and 28th, while only 
“Fair'" propagation is anticipated for the rest of 
the month, when conditions may be 
very unsettled and the ionosphere 
variable from day to day. Be aware 
of the possibility of some extreme 
weather on the days surrounding the 
8th and the 12th. Propagation can »uu 
be very good or very poor immedi- 
ately following a solar flare or some ~~~ 
other major disturbance on the sun. I)t0L A 
Usually a “blackout" is followed by a 
day or two ol very good conditions IN01A 
on the HF bands. March 30th and a -~~ 
day either way could be "Very Poor." Twiujji 

Unexpected Benefits ..“yit?. 

u s » 

You may have noticed that De- 
cember 1992, ordinarily expected to 
exhibit poor DX conditions, was un¬ 
usually active and a “Good" month _ 
for DX. due to the solar flux rising to ■ ***** 
values between 140 and 160. and : n^T 
magnetic field indices lower than j* t L ^ 

usual with a quiet field. These are 
the conditions that prevail as this col- 
umn is being prepared and— 'TTTcc 
frankly—somewhat of a surprise to 
this author. 

On "Good" (G) days, you may ex- 
pect fairly good openings on north- 
south paths for the 10-12 meter 
bands, in the afternoon, and also ex- **•**»' 
cellent skip to Africa and the Pacific. 
Openings to Europe will be fewer, 
but good short skip from 1300 to '<* 01 *' 
2300 miles during daylight hours 
should occur. The 15 and 17 meter 
bands should provide good world- 1 MMtct 
wide propagation on "Good" days 'Twjug 
during the daylight hours, and excel- 
lent trans-equatorial conditions, i Wltw 
peaking during the afternoon hours, j—^ 
The 20 meter band ought to be very 1 
good from sunrise to sunset, with *Ti 
conditions peaking during the early Th 
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morning hours. Short skip between 100 and 
1,000 miles during the day, and beyond 1,000 
miles at night, should prevail on “Good" days. 
The 80 and 160 meter bands should show 
fairly good DX after sunset, with 160 peaking 
at midnight and again just before sunrise. DX 
on 80 meters should be good at these times, 
and short skip up to 1,500 miles or so should 
be good during nighttime hours . . . again on 
the "Good" days. "Fair" (F) and "Poor" (P) or 
“Very Poor” (VP) days will seem almost Im¬ 
possible ... with the lower HF bands affected 
least and the higher HF bands affected the 
most. Even on "Poor" or "Very Poor” days, an 
occasional opening may occur on north-south 
paths across the equator. Enjoy March; it 
ought to be interesting. Q 


EASTERN UNITED STATES TO: 


CENTRAL UNITED STATES TO: 


WESTERN UNITED STATES TO: 



good from sunrise to sunset, with 'Try 80 meters. 

conditions peaking during the early The bands shown represent the highest 
morning and mid-afternoon hours, usable a these times on ‘Good Days." 

The 30 and 40 meter bands will N frequency bands open 

show fine DX opportunities during H J K 

the late afternoon and through the f * rsl ancJ ^ os e last, 
evening hours, and again in the early 


















Build These Easy 
Antenna Projects 

Mini-Quad Loop 
Dual-Band J-Pole 


Collapsible Quad 
Satellite Dish 

73 Reviews 

]*Com Low Coot 
Personal Autopatch 

The Ultratorch 
Soldering Pen 
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Radio Fun 

Once it was clear that the no*code 
license was finally going to get by 
ARRL’s stone wall, it looked as it we'd 
be seeing some growth in our hobby 
at last. That suggested three options, 
as far as publishing 73 was con¬ 
cerned. The information needs of new¬ 
comers are quite different from those 
of the older timers, so it would be diffi¬ 
cult to make one magazine fit these 
contrary needs. Option one would be 
to ignore the newcomers and continue 
73 unchanged. Option two would be to 
split it. trying to serve both groups of 
readers the way OST is doing. Option 
three was to go for option one and 
start a completely new publication to¬ 
tally dedicated to the needs of new¬ 
comers. 

I chose option three. 

To keep costs down I opted for 
tabloid format instead of the 73 size. 
This new size made use of newer 
typesetting systems, lower-cost press¬ 
es, and much lower cost paper stock. 
You’ve probably noticed that most new 
publications are going for the tabloid 
formal. I also like the flexibility of page 
designs the larger page provides, plus 
the ability to provide advertisers with 
more space to tell their sales story 
without having to charge them more. 

Radio Fun was started a year and a 
half ago and has not just survived, de¬ 
spite a serious business recession, it’s 
thrived. The reader feedback has 
been most gratifying. I suppose the 
one thing that has surprised us more 
than anything else is the number of 
older hams who are subscribing. The 
publication is aimed at helping new¬ 
comers not just get going in our hob¬ 
by, but to discover the fantastic num¬ 
ber of activities we have available. We 
mean the fun part, so we urge new¬ 
comers to try satellite communica¬ 
tions, packet, RTTY, slow-scan, and 
so on. We want to help them get in¬ 
volved with club activities, to partici¬ 
pate in contests, to get their higher- 
grade licenses and find out about 
working DX . . . perhaps even go on 
some DXpeditionsI We want them to 
try traffic handling, working aurora 
skip, and experiment on our mi¬ 
crowave bands. What we don't want is 
for them to get bogged down into a 
deep rut and lose interest. 

There are antennas lo erect, kits to 
build, new bands to explore, new 
equipment to buy and enjoy. There are 
flea markets, hamfests and conven¬ 
tions. There’s even Dayton! And our 


newcomers need ail the hand-holding 
they can get to help them discover all 
of the wonderful things we have in 
store lor them. How many transmitter 
hunts have you participated in? I guar¬ 
antee you’ll never forget one single 
hunt you get involved with. It’s like go¬ 
ing on a DXpedition . . . I’ve operated 
from a bunch of rare countries and I 
don't think one minute of those experi¬ 
ences will ever be forgotten. Navassa 
(twicel), Jordan, Afghanistan, Iran, 
Nepal, Syria, Swaziland, Lesotho, 
New Caledonia, Fiji. Western Samoa. 
American Samoa, Wake Island, St. 
Pierre, Thailand, Korea. South Yemen 
... oh what a flood of memoriesl How 
about moonbounce? Too difficult, eh? 
Not for hundreds of hams around the 
world. 

Since about 75% of all ham equip¬ 
ment sales are to newcomers, the ad¬ 
vertisers In Radio Fun have been 
cleaning up. Many tell us that they are 
getting far more sales via their ads In 
Radio Fun than in OSV. And that 
makes sense when you see the read¬ 
ership statistics. Every ham newcomer 
gets Radio Fun, while only a small 
percentage of the newcomers are sub¬ 
scribing to OST. As a publisher, I love 
to see our ad sales steadily increas¬ 
ing. Does that mean I'll be buying a 
company jet? Nope, it just means that 
the publication will be thicker and have 
more articles on fun things to do and 
how to do them. 

It also means that we need more 
people to help us turn out two publica¬ 
tions instead of one. so we're inter¬ 
viewing for help with technical editing, 
advertising sales, circulation manage¬ 
ment, and all the other chores in¬ 
volved. We're putting Radio Fun out 
on a Macintosh desktop publishing 
system, which is easy to learn and fun 
to use. I don’t know of anything we’re 
doing where a college degree would 
be of much help, though an ability to 
read and write does come in handy. If 
they had a college course on meeting 
deadlines I might respect colleges 
more. But don't get me started on our 
lousy American educational systeml 

Radio Fun, like 73, Is written largely 
by the readers. It’s intended to be a 
communications more than an enter¬ 
tainment medium. If your club licenses 
a bunch of new hams, we want to pub¬ 
lish a picture so we can spark more 
clubs Into doing the same. We have 
far too many stick-in-the-mud clubs 
that need to be woken up. If you de¬ 
sign a new piece of gear you can en¬ 


courage others to duplicate your effort, 
as well as protect your idea, and per¬ 
haps even attract a manufacturer or kit 
supplier by writing it up. If you get in¬ 
volved with a new aspect of the hobby, 
such as satellite communication, keep 
notes of your successes and disasters 
and write it up. You'll help others to 
avoid the pitfalls, and perhaps inspire 
a few more hams to get involved. 

If you buy a new piece of commer¬ 
cial ham gear and think others should 
know how much fun you’re having with 
it, write it up. If you come up with 
some modifications or find some ac¬ 
cessories, let us all know what you’ve 
done. 

I don’t know about you, but I don’t 
trust most of the equipment reviews I 
read in the other ham magazines. 
They don’t tell me the things I want to 
know ... like what’s new and different 
about this unit. . . what fun I am going 
to have with It . . . how difficult it is to 
get going. Things like that. I want to 
know how it does in the average 
hamshack. not at the hands of some 
professional writer who has more of 
an interest In pleasing the manufactur¬ 
er than in leveling with me. 

What’s great about it? What’s not 
so hot? How easy was it to set up and 
use? How does it compare with what 
you were using before? Make 
sense?The no-code ticket has dou¬ 
bled the number of newcomers, and If 
you can get your club to spread the 
word in your area we might be able to 
double that again. Some clubs are do¬ 
ing a fantastic job of recruiting new¬ 
comers. And contrary to the nabobs of 
negativism, these newcomers are 
busy learning the code so they can 
upgrade. The only bright side when it 
comes to our abundance ol grouchy 
old-timers is that this attitude sup¬ 
presses their immune systems and at 
least earns them their ’’Silent Key” 
award earlier than If they were fired 
with enthusiasm to try new things and 
help newcomers. 

If you're not getting Radio Fun yet. 
foresooth! You can repair this serious 
oversight on your part by calling 800- 
257-2346, credit card in hand, and 
getting rid of a crummy $12.97 for a 
whole /oar of fun. 

About Perot 

He says he’s looking for good 
ideas. Weil, my book has a ton ol 
them, many of which have been cov¬ 
ered in my editorials down through the 
years. The problem is, how can we get 


H. Ross to read the book? Yes, of 
course I sent him a copy, but there's 
no sign that it ever got through to him. 
He's worried about the deficit. Fine, I 
proposed a whole new approach to 
solving this. He’s concerned about our 
educational system and is looking for 
ideas for fixing it . . . which I’ve got. I 
propose a creative way to cut the cost 
of crime by about 80%, our health 
care costs even more than that, gov¬ 
ernment expenses by 50% in five 
years, and so on. II you get a copy of 
my book, I think you’ll be as excited as 
those who have already read it. 

But how can we get through to 
Ross? He seems to be as insulated 
from the public he wants to work for as 
the President. Yes, I have a sneaky 
plan, but I need your help. Yes, you. 

If you’ll check out the bfnd-in cards 
in this issue you’ll find one addressed 
to H. Ross. Tear It out, stamp it, and 
let’s inundate him with cards. That 
oughta get his attention. Please note 
that I’ve left room for you to add a 
message of your own. Tell him what 
you think is the most important prob¬ 
lem he should tackle ... or perhaps 
force Clinton to tackle. 

Don't let me down on this. 

Dayton— Or Not? 

When the invitation came asking 
me to speak again at Dayton, instead 
of automatically saying OK I gave it a 
good deal of thought. What are the 
benefits ... to me ... to those who 
spend an hour or so listening to me? 

Yes, I know I usually pull a good 
crowd. But my interests seem far from 
those of most hams these days. I’m 
worried about America’s luture, and 
this means generating a high-tech 
work force for the 21st century ... and 
that, to me, means the need for at¬ 
tracting a million youngsters to our 
hobby as a way to get them personally 
involved with technology. And in this I 
know I’m at odds with most hams . . . 
who prefer to keep our hobby as se¬ 
cret as possible for the enjoyment of a 
small, white, old, elitist group. I sense 
little interest in even worrying about 
the future, much less in trying to do 
something about it. It’s a matter of en¬ 
joying ourselves now and to hell with 
all that crap about kids. 

So that puts me in the role of a 
scold ... and no one likes a scold. But 
I don't feel like I’m getting anywhere 
trying to interest hams in exploring the 
fun aspects of our hobby. When I talk 
about the fun of hidden transmitter 
hunts, instead of eyes lighting up with 
excitement, I see annoyance. When I 
talk about the fun of operating from 
some weird country on a DXpedition, I 
see eyes all over the room blonking 
out like Orphan Annie and Sandy, the 
oldest living dog in history. When I talk 
about the fun of experimenting on 10 
GHz, making contacts from mountain- 
top to mountaintop, I see people leav¬ 
ing for more Interesting talks, whatev¬ 
er they are. 

Sometimes I talk about en- 
trepreneurialism and getting rich. This 
at least keeps people awake. There 
are so many opportunities to make big 
money that I get discouraged trying to 
cheer people on to at least give a try 
for the brass ring. In my book ( Declare 
War) I suggest a bunch of ideas for 
Continued on page 66 
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Ralph Dlttmer KB9BRV, Mundelein 
IL Because winter is such a dull time of 
the year, I decided to buy an inexpen* 
sive radio kit and build it in my spare 
time. I don't have much belief in most 
advertisements, so it was hard to de¬ 
cide which kit I should purchase. Most 
kits are way out of my price range, and 
I have found that the quality of many 
kits leaves a lot to be desired, except 
for a few. Also, I wonder how young 
amateurs can afford to build a 
transceiver or even a transmitter. 

Anyway, I read 73 over and over 
again until I decided to purchase a kit 
from one of your advertisers, Lectrokit, 
out of Sandusky, Ohio. When I first 
opened the package, I got the impres¬ 
sion that this radio would never work 
very well. I proceeded to build it as the 
instructions said. Even if i had never 
built any radio, it is almost impossible 
not to have success with this one. The 
instructions are foolproof, and it is won¬ 
derful to have simple, complete, sys¬ 
tematic steps to follow. 

I do not know and have never met 
anyone from tectrokit but I do think 
these people should be congratulated 
for giving average-income earners a 
chance to be a part of amateur radio, 
and to build and operate a transceiver. I 
had my first contact with this set within 
10 minutes after I completed building it. 

I have since had many QSOs. Thanks, 
73, for pointing me to a real honest and 
affordable product. Also, thank you 
Mike Agsten WA8TXT for a nice prod¬ 
uct. Keep up the good work, 73. I will 
continue to subscribe, knowing that 
your advertisers are interested in the 
“everyone" in amateur radio. 

Richard Bill N8ACI, Allegan Ml 
Wayne, I have to apologize that I 
haven’t looked at any of your maga¬ 
zines for a long time. Recently a friend 
called attention to your editorial In the 
August 1992 issue of 73. I am in tune 
with your feelings about the govern¬ 
ment-controlled educational system in 
this country. My background is about 19 
years as an electronic engineer, most 
recently specializing in electromagnetic 
compatibility. About a year ago, due to 
some company politics and subsequent 
reorganization, I found myself out of 
work and over 40, thus virtually unem¬ 
ployable in west Michigan, where I live. 
This is perhaps one of those blessings 
in disguise, for I have been relying on a 
talent that I discovered through ham ra¬ 
dio: teaching. I teach math, electricity, 
and electronics. My observation is that 
not only do our schools teach irrelevant 
subjects but, even worse, the system 
(including teachers, administrators, par¬ 
ents, and student peer groups) provides 
a very good education in an undesir¬ 
able area. Even in “middle-class’* areas, 
somewhere between about four years 
old and junior high school our kids learn 
to be afraid to learn and experience un- 
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From the Hamshack 

derstanding. This appears to be espe¬ 
cially true in areas of reading and tech¬ 
nical-sounding topics like electronics, 
physics, and others. When 1 teach I 
strive to eliminate those fears and to 
open the door to real understanding, in 
part by making the topics relevant to 
the students’ environment and personal 
goals. The longer this continues, the 
deeper trouble our nation gets into. My 
goal is to eliminate these fears intro¬ 
duced Into real education. As a nation 
we can’t afford to waste a lot of time 
getting started. It’s going to take some 
time to turn things around. 

Ray Stommel N7QAK, Seattle WA 
After two years, I am letting my 73 sub¬ 
scription lapse in April, and I want to tell 
you why. 

It's an interesting magazine, but I 
don't give a hoot about building equip¬ 
ment from scratch, nor do I care about 
ATV or packet. So, that doesn't leave 
much In most of your issues for me. 

I do care about DXing, rag-chewing 
and operating techniques, but 73 has 
precious few articles along this line. 

Memo to Wayne: We finally received 
a negative letter for the “Letters" col¬ 
umn. It seems that people who don't 
care about building or any of the newer 
fun modes don’t care about 73. I guess 
there are other magazines for hams like 
this—hams who stopped learning and 
trying new things the day they got their 
license ... David N1GPH 

Ray you're right. We should stop 
trying to get hams to try new things like 
packet, ATV, OSCAR and RTTY and 
concentrate on making them better able 
to chase ops in rare countries off the air 
(DX awards) and better able to spend 
the rest of their lives talking about noth¬ 
ing. But we do need to rewrite the regu¬ 
lations for this. Maybe you should take 
up golf at least you'd get some exer¬ 
cise ... Wayne 

Gary Wagner VE7RLD, Kamloops, 
B.C., Canada Wayne, I just finished 
the February 1993 issue of 73—' ‘Never 
Say Die” first, of course. I enjoy your 
editorials and, although they may not 
be what I want to hear, they all make 
you think! On page 76, at the end of 
“NSD," you have a section titled “In A 
Rut?" 1 read that with Interest as you 
seem to have done a lot. How about 
this: You write that you are health con¬ 
scious and healthy—how about a Shut¬ 
tle flight? Imagine the contacts! I’d like 
to be one of them. 

73 is great—keep it up. I hope to 
QSO one day. W2NSD/1 would be a #1 
QSL card in my books. 

Gary—Shuttle flight? Lordy, that 
would be something to brag about! 
Imagine using a $23 million crapper! 
But why would I want to go into space 


just to make a zillion 30-second con¬ 
tacts? Working pile-ups is okay for a 
few years , but even that pales after 
awhile and one’s interest turns to look¬ 
ing for interesting people to talk with, 
and talk at length. 

You say you’d like to QSO one day. 

.. well, that's what a letter can start. But 
what would we talk about? What are 
your areas of interest and expertise? 
What can you tell me that I'll find inter¬ 
esting? t don’t want to be just a trophy 
to show off; I'm an interesting person to 
talk with and would prefer to be prized 
for that rather than for my location or 
“fame ." When you want people to do 
something, the first step is to show 
them the benefit of doing what you want 
them to do. 

I’ve flown around the world, visiting 
25 countries as I went, and operating 
20m SSB from the plane over the whole 
trip. I’ve DXed from about 65 countries 
so far. It would be exciting to go up 
In the Shuttle . . , and they'd be able to 
say that a 70-year-old man survived the 
trip (wow!). Other than that, I'm not sure 
of the benefits to NASA. I’ll think about 
it ... Wayne 

Joe Mott K2UZK, Binghamton NY 
Wayne, after reading your August 
1992 editorial and being completely 
in agreement with your ideas. I’d like 
permission to copy and distribute it 
to my NY State representatives as 
well as my federal money spenders in 
the feeble hope they might get some in¬ 
spiration and consider some of your 
ideas. 

Sure, give It a try, and let me know 
what response you get. I probably 
should go 50750 on the cost of my book 
for anyone interested in sending copies 
to politicians... Wayne 

Dan Hunt N4XAK, Chesapeake VA 
Wayne, I originally wrote to you back in 
late August, asking for ideas for a (less 
and less each day) disabled ham to 
open a business. I was pleasantly sur¬ 
prised at your quick response. Howev¬ 
er, you advised me to get into desktop 
publishing, using a Mac such as your 
PowerBook. Now, in the latest issue of 
73, you reveal that my nads will be fried 
by 25 mG. With pals like you, who 
needs enemies? 

All kidding aside, I had wanted to 
write and thank you for the ideas if I fi¬ 
nally took the plunge. Well, I took the 
plunge, but wound up going into a 
wholesale/retail business for environ¬ 
mentally sound automotive products. 
My wife (N4XAM) and I are the sole 
owners. Much of the courage to do it 
came from reading your editorials, so 
we really appreciate the monthly pep 
talks. (We'll appreciate it more when we 
begin to turn a profit!) 

Your monthly pep talks also encour¬ 
aged me to volunteer to act as a mentor 
for an after-school technology club at 
one of the local schools. Most of the 
kids were acting like the club was 
something that parents had forced on 
them when I started my first meeting 
with them. By the time we were done, 
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they were all bright-eyed and excited 
about model rocketry. I built and had 
the kids fly a model rocket. Now they 
want to build and fly rockets of their 
own. Future sessions with them will in¬ 
clude a trip to a natural museum, flying 
radio-conlrolled aircraft, building and 
flying model rockets, and amateur 
satellite communications. Thanks for 
encouraging me to do that as well. I 
don’t know who’s more excited—the 
kids or me! 

So use your PowerBook on a desk¬ 
top and irradiate that. That's what I do. 
And on planes I irradiate the tray table. 
Tell us more about how you’re poison¬ 
ing those poor little kids’ minds with 
technology... Wayne 

Dick Gobel KICENI/OUS, Fairbury 
NE Wayne, I just want to say how 
much I enjoyed your September 1992 
editorial. Your comments about how so¬ 
cialism Is destroying our country were 
exactly right. You reminded me of a 
quote I read some 40 years ago: ‘Never 
in the history of the world has a country, 
once started down the road to social¬ 
ism, ever successfully restored Its 
democratic form of government. In¬ 
stead, it’s ceased to exist" 

Robert Mayer N9MRJ, Bartfett IL I 
have been a police officer for almost 19 
years now: prior to that I was in the 
communications/technical end of law 
enforcement. After reading Sergeant 
Beegan’s letter in the February 1993 is¬ 
sue, I came away with the impression 
that officers using radar for speed en¬ 
forcement were frying birds in mid-flight 
and burning the hood ornaments off of 
passing cars. 

Maybe he should have noted that 
law enforcement radar operates at 100 
mW or less of power output. It was in¬ 
teresting to note that an article in the 
same issue, “Fun at 10,000 MHz," pro¬ 
poses operating at a frequency very 
near the law enforcement radar band at 
twice the power. If Mr. Beegan wishes 
to ban law enforcement radar for the 
reason that it is dosing people with radi¬ 
ation, frying birds and burning holes in 
Buicks, then the amateur radio service 
will also suffer the loss of those fre¬ 
quencies. 

With the radar units currently in use, 
most of the officers don’t even keep 
them on all of the time for the simple 
fact that many motorists have radar de¬ 
tectors. With a quick flip of a switch, the 
unit is shut down until the next vehicle's 
speed is checked. No fried birds or 
Buicks. 

I do agree that we should keep after 
the power companies and the politi¬ 
cians to come forward with the facts, 
and not continue to act like there is 
nothing wrong. Facts are what we 
need, not vague accusations and finger 
pointing. 

The Intermittent use of radar 
shouldn't do enough harm to measure, 
but there is plenty of evidence (facts) 
that prolonged use can cause serious 
problems for officers... Wayne 


QRX 


License Processing Delay 
Easing 

The amateur radio license processing 
time delay appears to be easing a bit, ac¬ 
cording to Gordon Girton W6NLG, who ad¬ 
ministered the Sunnyvale VEC in Northern 
California. Girton says that he made a check 
with the FCC’s Gettysburg License Process¬ 
ing Facility the week of January 14th and 
found that the processing time had dropped 
from the 90-120 days announced by the FCC 
just before the Christmas holidays to around 
60 days in mid-January. W6NLG says that 
the FCC has processed license applications 
that it received on November 23rd, and that 
new licenses were expected to arrive on the 
West Coast by Monday, January 18. 

Girton noted that at Processing Level 1, 
the FCC has now processed all Form 610 ap¬ 
plications that arrived prior to December 2nd. 
He also says that his VEC operation ships all 
completed applications to Gettysburg using 
Federal Express to minimize delay. Since 
many VE teams and VEC operations use 
standard US Mail as their delivery carrier, fur¬ 
ther delays of a few to several days are still 
possible. TNX Westlink Report #642, January 
28, 1993. 

Amateur Radio 
Scholarships 

The Foundation for Amateur Radio, Inc., 
a nonprofit organization with headquar¬ 
ters in Washington, DC, plans to adminis¬ 
ter 47 scholarships for the academic year 
1993-1994 to assist licensed radio ama¬ 
teurs. The Foundation, composed of 50 local 
area amateur radio clubs, fully funds five of 
these scholarships with the income from 
grants and from its annual hamfest. The re¬ 
maining 42 are administered by the Founda¬ 
tion without cost to the various donors. 

Licensed radio amateurs may compete for 
these awards if they plan to pursue a full-time 
course of studies beyond high school and are 
enrolled in or have been accepted for enroll¬ 
ment at an accredited university, college or 
technical school. The awards range from 
$500 to $2,000, with preference given in 
some cases to residents of specified geo¬ 
graphical areas or to the pursuit of certain 
study programs. Clubs are encouraged to an¬ 
nounce these opportunities at their meetings, 
on their nets, during training classes, and in 
their club newsletters. 

Additional information and an application 
form can be requested by letter or QSL card, 
postmarked prior to April 30, 1993, from: FAR 
Scholarships, 6903 Rhode Island Avenue, 
College Park MD 20740. The Foundation for 
Amateur Radio, incorporated in the District of 


Columbia, is an exempt organization under 
Section 501(c)(3) of the Internal Revenue 
Code of 1954. It is devoted exclusively to pro¬ 
moting the interests of amateur radio and 
those scientific, literary and educational pur¬ 
suits that advance the purpose of the Ama¬ 
teur Radio Service. 


ARRL Files Automatic 
Control HF Packet Petition 

On February 1, 1993, the American Ra¬ 
dio Relay League formally requested a fi¬ 
nal extension of the Special Temporary 
Authority (STA) which currently autho¬ 
rizes certain amateur radio stations to 
conduct HF digital communications under 
automatic control. The present STA was 
first issued July 7, 1987, and has been ex¬ 
tended five times. It expired on February 3, 
1993. 

The League asked, however, that the 
STAs termination be delayed until the FCC 
acts on their Petition for Rulemaking (also 
filed February 1st) proposing permanent rules 
governing HF data operation under automatic 
control. The ARRL said they “ . . . firmly be¬ 
lieve that the petition will be supported by the 
amateur radio community as a reasonable 
accommodation for all concerned 

The petition, which has not yet been as¬ 
signed a Rule Making file number, seeks to 
permit automatic control of RTTY and data 
communications in certain small segments of 
the 10, 12, 15, 17, 20, 30, 40 and 80 meter 
ham bands. The ARRL said internationally 
agreed upon band plan changes made the 
proposal both workable and acceptable to the 
majority of ham operators. 

The League's petition runs to some 35 
pages. The following is a capsule version of 
the points made by the ARRL. 

(1.) The League’s goal in submitting the 
petition is to encourage experimentation, de¬ 
velopment and refinement of modern auto¬ 
matically controlled data communications . . . 
and to improve emergency and public service 
communications. 

(2.) The National Telecommunications and 
Information Administration agrees that the 
Amateur Service performs a vital role in 
adapting complicated and expensive tech¬ 
nologies to useful communications systems. 
NTIA is the White House advisor on telecom¬ 
munications matters. Digital communications 
networks are advancing at a rapid pace. 

(3.) Current data operation in the HF bands 
includes RTTY, AMTOR, and packet radio. 
The Amateur Service is also experimenting 
with such new spectrum-efficient error-cor¬ 
recting digital modes as “Clover” and 
"Pactor." 

(4.) The current rules do not permit auto¬ 
matic networking below 50 MHz and third 


party communications must use the AX.25 
packet protocol. This requirement was based 
on an ARRL proposal... although many am¬ 
ateurs also want automatic high frequency 
networking authority as well. 

(5.) The FCC was properly concerned that 
automatic “robot” stations will interfere with 
locally controlled users on the high frequency 
bands. Several petitions for reconsideration 
were filed. The ARRL suggested that a small 
group of data communications enthusiasts 
determine the feasibility of permanent HF da¬ 
ta communications. 

(6.) The first STA request was granted in 
1987 for a six-month period and has been 
renewed ever since. HF packet works well, 
moves traffic—and, with careful frequency 
selection, provides a public service without 
undue interference to other amateur activ¬ 
ities. But HF packet radio is not compat¬ 
ible with other modes and need separate 
frequencies. 

(7.) The League proposed a plan (RM- 
7248) in early 1990 that would permit auto¬ 
matically-controlled HF data communications 
based on a new IARU Region 2 regional 
band planning effort. 

The International Amateur Radio Union 
(IARU) is the worldwide union of national am¬ 
ateur radio societies. It is an international or¬ 
ganization that is recognized by the ITU as 
representing the amateur and amateur-satel¬ 
lite services throughout the world. It is com¬ 
prised of 126 member societies and is orga¬ 
nized Into three Regions corresponding with 
those of the ITU. 

The ARRL petition was withdrawn two 
months later to consider other options for au¬ 
tomatic control. These options would be de¬ 
veloped through the work of a committee of 
interested amateurs. 

(8.) A January 1992 QST survey on auto¬ 
matic digital communications gathered more 
than 500 responses which were considered 
by the League’s Board of Directors at their 
meeting in July. It was clear that there should 
be no band-wide automatic control of HF digi¬ 
tal messaging . . . any such operation should 
be within specific subbands. “The League 
was faced with the dilemma of its obligation 
to comply with the band plan for such estab¬ 
lished by international agreement, and the re¬ 
jection of the same by United States ama¬ 
teurs." 

(9.) The ARRL Board elected to support a 
plan which would not permit automatic HF 
data communications between, or among, 
themselves. Rather, such stations would be 
limited to communications with stations under 
local control. The compromise semi-automat¬ 
ic control was criticized as unworkable and 
unacceptable by HF packeteers. 

(10.) Once again the League’s Executive 
Continued on page 34 
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Mini-Quad Loops 

Three-fifths-size loops with full-size performance. 

by Dean Frazier NH6XK 




Figure 2. a) Feeding the mini-quad loop for horizontal polarization. b) Maximum radiation is 
off of the plane of the loop. 


E ventually a ham discovers the gain, and 
especially the quietness on receive, of 
loop antennas, and plans to construct one. 
Soon enough it becomes apparent that loops 
for the bands below 20 meters arc impossibly 
large. A square loop on 40 meters (7.15 
MHz), for example, needs sides about 35 feel 
long, which may be unreasonably large to 
erect, especially in the vertical plane. Howev¬ 
er, a loop, or any antenna, can be made physi¬ 
cally smaller while maintaining full electrical 
size. This can be accomplished with loading 
coils, as is frequently done in mobile applica¬ 
tions. Unfortunately, coils do introduce some 
loss. Another approach is to reduce the size of 
an antenna, e.g. cause it to be resonant above 
the desired frequency by mechanical shrink¬ 
ing, and then capacilively “stretch” it, so as to 
achieve the proper electrical length for reso¬ 
nance. The latter is the approach taken here. 

The mini-quad loops described are not 
quite three-fifths full size, and yet, via capaci¬ 
tive loading, are electrically stretched to a full 
wave. We don’t gel something (size reduc¬ 
tion) for nothing, however. We do suffer some 
reduction in bandwidth, and we lose about 1/2 
dB compared to the performance of a full-size 
loop. The former limitation may only be a 
problem on the higher frequencies, for which 
bands a mini-quad loop can be tailored for a 
specific portion of the band. Note that the 2:1 
SWR bandwidth on 12 and 17 meters (Table 
1) and 30 meters is greater than the entire 
width of the band. Regarding the second limi¬ 
tation. recall that a very good human ear just 
might detect a 1 dB difference in received sig¬ 
nal.. . clearly a 1/2 dB reduction with a mini¬ 


quad loop goes unnoticed. Contrast the “cost” 
of a loss of 1/2 dB, and some reduction of 
bandwidth, against the “gain” of a 40% size 
reduction. Add to this the forward gain (when 
mounted vertically) of several dB, and side re¬ 
jection, and the mini-quad loop begins to look 
pretty good. 

For low-angle radiation, the loop works 
best when mounted vertically and fed at the 
bottom, but if this is not possible, mount it 
horizontally and you can still communicate 
better than with a dipole. (Inspection of radia¬ 
tion patterns shows that while there are low- 
angle lobes for a mini-quad loop when mount¬ 
ed vertically, there is also considerable radia¬ 
tion in the plane of the loop. Many hams be¬ 
lieve full-wave loops only radiate perpendicu¬ 
larly to the loop plane. This is just not so, and 
my personal experi¬ 
ence confirms this.) 

Mounted in the 
vertical plane, you'll 
have to arrange to ro¬ 
tate (point) the broad 
side of the loop; hori¬ 
zontally mounted, the 
radiation is omnidi¬ 
rectional. (Height 
and visual impact re¬ 
strictions in my 
planned neighbor¬ 
hood preclude my 
outdoor loops being 
vertical ... but I’ve 
had good success 
with them mounted 
more or less horizon¬ 
tally on the roof with 
a few inches of 
“standoff/’ and also 


hung vertically on walls in the house. With a 
mini-quad loop on my living room wall inside 
the house, I have communicated as far away 
as Minnesota from Hawaii, with 5 watts on 12 
meters.) 

Construction 

The dimensions shown in the tables are for 
wire mini-quad loops, 2-40 meters. Parame¬ 
ters S, p, q, and m are defined below: 

S = side length, feet (The loops are square.) 
p = capacitance hat inset, feet 
q = capacitance hat length, feet 
r = capacitance hat fold-in leg, feet 
(Or inches if so specified.) 

See Figure 1. 

For the ambitious (those desiring to build a 
mini-quad loop for 80 or perhaps 160 meters, 
or for tailoring for a different portion of a 
band, such as 10 meters) the following formu¬ 
lae are provided: 

147.917 

S =- feet 

f (MHz) 

p = 0.128 x (S) feet 
q = 0.774 x(S) feet 
in = 0.304 x (S) feet 

I feed the mini-quad loop with 50 ohm coax 
from the rig, terminating in a quarter wave of 
75 ohm coax at the antenna feed point. For ex¬ 
ample, on 40 meters, 7.15 MHz, with 75 ohm 
coax (Velocity Factor = 0.75), a quarter wave 
is; 

246(0.75) 

-= 25.804 = 25’ 9 5/8 M 

7.15 MHz 

See Figures 2a and 2b. 

At the feed point, one end of the loop con¬ 
nects to the 75 ohm coax center conductor, the 
Continued on page 14 





^ Feed point for horizontal polarization. 
Feed at side (rotate 90 degrees) for 
vertical polarization. 


Figure l. Diagram of mini-quad loop . See Table 1 for measurements. 
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Copper Dual-Band Super 
J-Pole Antenna 

Build it in less than an hour. 

by Marty Gammel KA0NAN 


W hile looking for an antenna project to build I 
remembered seeing a Marine antenna called 
the Super J-Polc in the 1988 ARRL Aruenna Hand¬ 
book . which claimed a 6 dB gain over a quarter- 
wave ground plane. I didn’t have a machine shop 
at my disposal to fabricate the pans shown in the 
Marine antenna article so I set about redesigning 
the antenna using materials that were easy to find 
and work with. I have had very good results work¬ 
ing with copper J-poles. so I built my refined ver¬ 
sion of the classic J-pole. I then added a shon in¬ 
sulating section, the extra half wave of vertical 
length, and the needed half-wave matching stub. 


Materials 

All the materials except the S0239 fitting can 
be found at any good hardware store, and the 



Photo A. Detail of 1/2 nwc matching stub mounting. 



Photo B J-Pole feed point. 
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whole antenna can be made in less than one hour. 

In my design I use 1/2" copper schedule M 
tubing and 1/4" soft copper tubing. I had experi¬ 
mented with using a Teflon insulator, but have 
since changed my design to use a 9" length of 
hardwood dowel with three coals of lacquer as 
the insulator, for more strength. 

Clean all the tubing, and then from the 1/2" 
tubing cut one piece each of the following 
lengths: 57-1/2"; 38"; 19"; 2", and a piece about 
3" long for a stub to mount the antenna. In addi¬ 
tion to the tubing, buy a 1/2" elbow, a 1/2" Tee, 
two 1/2" end caps, a 1/2" threaded fitting, and a 
cast iron floor flange for mounting. Get a piece of 
3/16" or 1/4" soft copper tubing 42" long. Find 
(he center of the 1/4" tubing and bend it around a 
I "-to-1-1/4" diameter water pipe or dowel. 

Put the Heat to It 

Now fire up the torch and start the assembly 
process from the bottom up. See Figure I. Use 
flux on all joints, solder the 1/2" thread¬ 
ed fitting to the mounting stub, and sol¬ 
der the 1/2" Tee fitting. Then proceed 
with the 57-1/2" section, 2" cross piece, 
and 19" section. Pay close attention to 
getting the 19" piece parallel to the 57- 
1/2" piece. After these have cooled, drill 
through both the 57-1/2" section of 1/2" 
tubing and the hardwood dowel about 
1/4" from the lop end of the 1/2" tubing, 
and the bottom of the 38" section of tub¬ 
ing. (See Photo A.) Then insert the 1/4” 
tubing through the 1/2" tubing and dowel 
assembly. Sweat solder the 1/4" tubing to 
the 1/2" tubing and sweat solder the end 
caps. After these have cooled, clean the 
entire antenna, bend the half-wave 
matching section to a half circle of about 
4" radius around the antenna to help the 
balance and match. 

Simplify the Feed Point 

The feed point also needed to be made 
simpler, so I elongated one of the mount¬ 
ing holes of a panel mount SO-239 fit¬ 
ting and inserted a stainless steel ad¬ 
justable band clamp. This goes on the 
57-1/2" long section of 1/2" tubing. A 
short 2-3/4" length of #14 copper strand¬ 
ed wire is soldered to the center terminal 
to go over to the 19" section. I used an¬ 
other stainless clamp to attach this. (See 
Photo B.) While experimenting to find 
the proper feed point, I found that the 
distance above the crossbar should be 
about 3". 


Building Suggestions 

1. You may use a Fibcrglas rod as an insulator, 
but you will have to be very careful with the torch 
or you may weaken or bum the rod, or make it 
brittle. 

2. When cutting the 1/2" copper tubing, cut the 
57-1/2" piece from one end of the 10' length, and 
the 38" piece from the other end. By doing this 
you will have factory-cut edges for inserting the 
1/2" dowel. 

3. Be sure to keep the flame of the torch away 
from the insulator to avoid burning it. 

4. Use paste flux on all joints when filling the 
pieces together. Use enough flux, since you will 
be cleaning the entire antenna with solvent after 
assembly. 

5. Use a weight to hold the 19", 57-1/2", and 
2” pieces, and the Tee and the elbow, flat when 
they are sweat soldered together. 

6. Use a ruler or caliper to check the spacing 


Continued on page 15 






























Mini Quad Loops 

Continued from page 10 

other end to the braid side. Or, you can use an 
S.O. connector mounted in a convenient man¬ 
ner (I use PVC strips). 

Apartment/Condo Dwellers and/or New 
Hams 

Sec Table I for 10 meter dimensions. Table 
2 for 2 and 6 meter dimensions. 

It is a simple project to mount a mini-quad 
loop on the wall or ceiling in an apartment, or 
in the attic of a house. A loop can easily be 
set up around a picture frame. Small wire, two 


or three inches of standoff from the wall, 
some white paint, and/or curtains or a large 
picture, etc., can be used to make the loop in¬ 
visible and yet still be effective. 

Summary 

You’ll get 2-3 dB gain over a dipole, and 
notice much quieter reception. Build the mini¬ 
quad loops according to the dimensions sup¬ 
plied. Trim the capacitance legs only as neces¬ 
sary to achieve resonance (lowest SWR at 
feed point) if metal, wiring, wood, etc., in the 
near field of the loop cause detuning. The mi¬ 
ni-quad loops can form the driven elements of 
two- or three-element cubical quad beam an¬ 
tennas. 


147.917 

S = - feet 

f (MHz) 

p = 0.128 (S) feetx 12 = inches 
q = 0.774 (S) leet x 12 = inches 
m = 0.304 (S) leet x 12 = inches 

T = Wire needed to build mini-quad-loop (includes extra for joint-wraps), feet 
B = Approximate bandwidth, kHz 


Band (meters) 

10 

12 

15 

17 

20 

30 

40 

Frequency (MHz) 

28.400 

24.940 

21.225 

18.118 

14.150 

10.125 

7.150 

S (leel, inches) 

5' 2-1/2’ 

5* 11-3/16* 

6' 11-5/8’ 

8'2’ 

10' 5-7/16’ 

14' 7-5/16* 

20' 8-1/4* 

p (inches) 

8" 

9-1/8’ 

10-11/16’ 

12-9/16" 

16-1/16" 

22-7/16* 

31-3/4“ 

q (inches) 

48-3/8’ 

55-1/6’ 

64-3/4* 

75-13/16’ 

97-1/16“ 

135-11/16° 

192* 

m (inches) 

19* 

21-5/8* 

25-7/16* 

29-13/16* 

38-1/8’ 

53-5/16* 

75-7/16* 

T (leet) 

37’ 

42‘ 

50’ 

58* 

74’ 

103' 

146* 

B (kHz) 

400 

350 

300 

250 

200 

150 

100 


Table 1. 10-40 meters 


Quad loops don’t have to be large to be 
good performers. And they are “quiet.” 

NOTE: Mini-Quad-Loops have been con¬ 
structed, tested and used on 2, 12, 20. and 40 
meters, with the data of Tables 1 and 2, with 
good results. Initial SWRs in all cases, at the 
feed point, were at worst 1.5:1. Adjustment of 
the angle between p and m allows improve¬ 
ment in SWR. In each of these cases the rela¬ 
tionships for S, p, q, and m given in the text 
worked—e.g.: 

147.917 

S =- 

f (MHz) 

The table values for 5, 10, 15, and 30 meters 
are derived, but based on the experiments on 2, 
12. 20, and 40 meters. I have no reason to be¬ 
lieve that the derived data is not good data. 


Acknowledgements: L.A. Moxon G6XN, 
HF Antennas For All Locations , refer¬ 
ence to capacity hat loaded mini-quad by 



Table 2. 2 and 6 meters (S , p , q, m. and T as 
previously defined). 


OAK HILLS RESEARCH 

QRP Headquarters 


QRP 

SPIRIT 

CW 

TRANSCEIVER 



" Single band transceiver kit offered on 80, 40, 30, 20. & 15 meters 

• Iambic keyer included using latest Curtis Keyer Chip 8044ABM 

• Superhet receiver design with diode ring mixer & RF pre-amp 

• 4 pole crystal ladder lilter followed by an on board audio filter 

• Switchable HP AGC circuit with manual RF gain control 

• 2 watts of audio output w/externai speaker jack 

• Vfo tuning with 8:1 vernier dial covering 100 KHz and RIT 

• Sinewave sidetone oscillator w/lrequency & level controls 

• Silky smooth QSK circuit 

• Full 5 watts of RF output on all bands 

• 12VDC operation 

• Measures (HWD): 4" x 6 1/4' x 6 7/8’ and weighs 47 oz 

• 100% complete kit including cabinet, all components and instructions 
All coils are pre-wound. PC boards are quality double-sided with 
plated-thru holes (except keyer board) and component screen. 

• Previous building experience desirable ^ 


CAT #S P-1/BAND 

(Please speafy bantf) 


198.95 ssirm 


8AM to 6 PM OAK HILLS RESEARCH 

Ton " 20879 Madison Street ~ 

Big Rapids, Ml 49307 state sales Ta* 

Fax:(616)796-6633 Orders 800-842-3748 Tech. Info (616) 796-0920 


AMATEUR TELEVISION 


GET THE ATV BUG 

Mew 10 Watt 

Transceiver 

Only 

Made in USA 
Value + Quality 
from over 25years 
in ATV...W60RG 

Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
box may be all you need for local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps, TV set and you're on the air - it’s that easy! 

TC70-10 has adjustable >10 Watt p.e.p. with one xtal on 
439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7.5x7.5x27" aluminum box. 
Transmitters sold only to licensed amateurs, for legal purposes, 
verified in the latest Callbook or send copy of new license. 

Call or write now for our complete ATV catalog 
including downconverters, transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 


(818) 447-4565 m-f Bam*5:30pm pat. Visa, MC, COD 
P.C. ELECTRONICS Tom (WBORG) 

2522 Paxson Lane Arcadia CA 91007 Maryann (WB6YSS) 
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Copper Dual-Band Super J-Pole Antenna Continued from page 12 



Figure 3. Antenna SWR curve chart for 440-450 MHz. 


between the 19” and 57-1/2" pieces, to keep them press. Be careful not to drill into the threads of 
parallel to each other. the fitting. After the holes are drilled, file the 

7. When drilling the SO-239 fitting, use a drill opening flat for a better band clamp fit. 


Parts List 

1 10-foot section of schedule M 1/2" copper tubing 

1 1/2“ copper elbow 

1 1 1T cop per Tee fitting 

2 1 /2* copper end caps 

1 1/2* copper threaded fitting (for mounting) 

1 1/2* cast ficor flange (for mounttog) 

1 Piece of 3/16* or 1/4* soft copper tubing 42* long 

1 Piece of 1/2* hardwood dowel or Fiberglas rod 

1 SO-239 panel mount coaxial fitting 

1 Pi ece of ft 14 strand ed cop pe r wire 

2 3/8‘ by 7/8" stainless band clamps 
Tools needed: 

Tape measure 
Tubing cutler 
Propane torch 
Solder and flux 
Electrical tape 
Caulking compound 
Screwdriver 

A weight to keep parts aligned while soldering 
Steel wool or a Scotch Brite pad (lor cleaning all copper) 
Spray can of dear exterior lacquer 
(to finish-coat completed antenna) 

8. After the best match has been found, you 
may want to solder the SO-239 and the stranded 
wire end to the 1/2" tubing. 

9. When the antenna has been cleaned and 
matched, spray the entire antenna with a coat or 
two of clear lacquer to keep it looking nice. 

10. After everything else has been done, apply 
silicon or a butyl rubber compound to the insulat¬ 
ing section, then cover the joint with electrician’s 
tape for a weathertight seal. 

11. A 1/2" pipe coupling and a length of pipe 
may be used in place of floor flange for mounting 
in a roof tripod. 


Michigan* Radii 

SALES & SERVICE 



ORDERS ONLY 
LOCAL & TECH 
SERVICE 
FAX SERVICE 


1-800-TRU-HAMM 

1-313-771-4711 

1-313-771-4712 

1-313-771-6546 


23040 Schoenherr, Warren, Ml 48089 

OPEN MON-FH110-6, SAT 10-4. SUN CLOSED ^ - p 

TERMS: Prices Do Not Include Shipping. MEI 

Price and Availability Subject to J Y\ j 

Change Without Notice f A 1 J 

Most Orders Shipped Die Same Day / * 

COD’S Welcome ($4.00+shipping) V 


WANTED: QUALITY USED GEAR, CASH OR TRADE 


LOOK FOB US 
AT UPCOMING SHOWS 
IN 1993! 


KENWOOD 


ICOM 


JJM. 


Come in for new stocking stutters 


1 YA.ES u 



CROLC 162 ON READER SERVICE CARD 
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HR2510 Hi-Power 
Modification 

Increase the performance of this popular HF rig. 

by Carl Merrill 


A fter reading the high power modifica¬ 
tion originally published in 73 Amateur 
Radio Today (“Beefing Up the Unidcn and 
the HTX-HXT by M. T. Stacey KC4HGH, 
September 1989, p. 48) and then changed by 
the original writer {73 Amateur Radio 
Today ; “Updates,” November 1989, p. 76), 
I discovered another method that is easier 
to implement and has given consistent 
results. 

The modification in the 1989 article and 
update requires you to change the output 
transistor from a type 2SC477 to a type 
2SC497, then change the pre-driver transis¬ 
tor Q134 from a type 2SC2086 to a type 
ECG-340. 

I found that the ECG-340 didn’t really 
give any more drive to the driver transistor, 
for it is an emitter-follower, with a gain of 
less than one, so I left the 2SC2086 portion 
of the circuit alone. 

The Modification 

The following modification will give you 
marked improvement in the power output of 
the HR2510 and is easy to implement: 

1. Change the output from a 2SC477 to a 
2SC497 and make the necessary bias adjust¬ 
ments as follows: 

Connect the radio output to a 50 ohm 
dummy load and set the frequency to 28.005 
MHz, USB mode, with no modulation. 

Hook up a meter (0-100 mA scale) be¬ 
tween test points TP4 (+) and TP2 (-) to 
monitor final amplifier current. 

Key the transmitter with no modulation 
and adjust VR112 for 80 mA collector cur¬ 
rent (Q132). 

Place the meter’s negative lead on TP3 
and check the driver current. 

Adjust VR113 for a driver current of 50 
mA, if necessary. 

Replace shorting bars into TP4, TP3 and 
TP2. 

While tuned to 28 MHz, adjust the AM 
power output to about 5 watts by adjusting 
VR107. 

3. Turn off the power and locate Q134, 
the 2SC2086 amplifier transistor. Cut the 
foil (as shown in Figure 2) to remove the 


network from the emitter. Remove the 0.01 
uF capacitor (Cl35) from the collector of 
this transistor to ground. Bridge the foil 
from the open end of the network to the col¬ 
lector foil. Now, solder the removed 0.01 uF 
(Cl35) to the bottom of the board from 
the emitter to ground. See Figures 1 & 2 for 
details. 

4. Check your work carefully for any sol¬ 
der bridges and turn 
on the power. The 
AM output will nor¬ 
mally jump up to 
about 15 watts after 
this modification. 

Turn the AM power 
output down to 
about 12 to 13 watts 
by adjusting VR107. 

This is plenty for 
this radio and will 
sound real nice on 
the air. You should 
find that the SSB 
power will now be 
around 25 to 32 
watts. 

5. Adjust the SSB 
output for peak 
power by feeding a 
single 1 kHz tone 
(or dual tone) into 
the radio while 
adjusting VR104 
(the SSB ALC 
pot). 

6. If your radio 
needs further align¬ 
ment, consult the 
appropriate ser¬ 
vice manuals for 
the HR2510 and 
the HTX-100. The 
2SC497 may be 
obtained from RF 
Parts, 1320 Grand 
Ave., San Marcos 
CA 92069. Tel: 

(800) 854-1927 (for 
orders only). 


Results 

The purpose of this change is to make the 
2SC2086 provide gain, for in an emitter fol¬ 
lower configuration, the gain is always less 
than I. It works better, and saves the cost of 
the ECG-340. I have completed this modifi¬ 
cation on approximately eight different ra¬ 
dios and they work fine. They can be heard 
in places they couldn’t reach before. Q 



Figure I. Modification for increased power for the Uniden HR25J0. 
Top circuit is the original; bottom circuit is the modified version. 


Jumper 


Cut foil here 



Figure 2. Modifications to the PC board, bottom view. 
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10 Meter X-Beam 

Upgrade your antenna as well as your license. 

by John E. Williams N5SJZ 




A fter a year as no-code Techs, my wife 
Debby N5SKA and I decided it was time 
to upgrade to Tech-plus and work some DX. 
With help and encouragement from Joe Nun- 
namaker KD3VR, passing 5 wpm was much 
less of a chore than we had imagined. The big 
day was here and we had our 5 wpm Certifi¬ 
cates of Successful Completion in hand; it 
was time to work the world. 

I had previously purchased a small 10 me¬ 
ter rig and had put up a simple 10 meter hori¬ 
zontal dipole in anticipation of this day. Over 
the next few weeks, even though I made sev¬ 
eral contacts, I was not happy with the results. 
I felt it was time to upgrade my antenna. First 
I considered several commercial antennas. 
However, I had caught the bug for home¬ 
brewing with a 2 meter amplifier kit and had 
met Joe in the process, but that's another sto¬ 
ry. Since this was my first antenna project, I 
wanted it to be simple, high performance, and 
low cost. At first my criteria seemed mutually 
exclusive, but then 1 came upon an article in 
the ARRL Handbook by Brice Anderson 
W9PNE concerning X-Beam antennas. I 
spoke with Joe and told him my idea. He en¬ 
thusiastically agreed to lend his expertise and 
help with the project. 

Materials 

I wanted to construct the antenna with ma¬ 
terials I could locate at the local hardware 
store. So. with Joe and Debby, I paid a visit to 
the hardware store. For the X-beam arms, we 
considered aluminum and copper. We selected 


Figure /. Top view, looking down. 
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days of drying time between each coat. Next 
week, the plywood and the tubing will be 
ready to go. 

The first step in actual construction is to 
draw an X on the center board where the cop¬ 
per tubing arms will go. After drawing the X, 
measure 2.25" from dead center on each line. 
This is where the end of each arm is placed on 
the board. Place the pipe brackets over one 
arm and use this arm as a guide for marking 
holes for the bracket bolts on each line. Next, 
drill the holes for the brackets and a 1.25" 
hole at dead center for the mast. If you are us¬ 
ing a larger or smaller mast you should adjust 
the center hole size accordingly. 

The next step is to drill a small hole on the 


Photo A. The construction team with materials. Left to right; John 
Williams N5SJZ, Debby Williams N5SKA, Joe Nunnamaker KD3VR. 


Photo B. Close-up of the coax connector soldered to the driven ele¬ 
ment arms. 


copper tubing for several reasons. First, cop¬ 
per is less than half the price of aluminum. 
Second, unlike aluminum, copper can be sol- 
dered-to directly. And finally, copper has a 
lower resistance to radiation, perhaps giving a 
slight performance edge. For the center sup¬ 
port we chose a 1/2" thick, 2’ x 2‘ square pre- 
cut piece of plywood. 

After purchasing the necessary materials on 
a Saturday, we planned to build and put the 
antenna on the air the next Saturday. All the 
materials for the antenna cost less than $40. 


Construction 


The first step is to prepare the copper tub¬ 
ing and plywood. Cut the four 8' pieces of the 
copper tubing to 6'11" 
with a pipe cutler, 
then use extra-fine 
steel wool to polish 
the copper tubing to 
remove oxidation and 
let the beauty of the 
copper show. To en¬ 
sure that the antenna 
will continue to look 
good and resist the el¬ 
ements, apply several 
coats of a spray-on 
acrylic protectant to 
the copper tubing. 

Prepare the plywood 
with two or three 
coats of weatherproof 
paint, allowing two 











Photo C. Using plastic wire ties to secure tails to nylon supporting 
cord. 


Photo D. Close-up top view of finished antenna center board. 


center board between two arms. It makes no 
difference which two arms you choose at this 
point since they are all the same length. Route 
the pigtail coax connector (or plain coax) 
through the center board and solder the inner 
conductor to one arm and the outer braid to 
the other. These now become the driven arm 
elements. To ensure the best contact, clean the 
areas on the arms to be soldered with steel 
wool to remove the acrylic protectant previ¬ 
ously applied. Since the weather was some¬ 
what cold, we used a propane torch for sol¬ 
dering instead of a soldering iron. Since we 
were concerned that the paint would be blis¬ 
tered by the heat, we solved this potential 
problem by placing a double thickness of alu¬ 
minum foil under the arms when soldering 
close to the center board. After soldering the 
coax connector, solder a heavy piece of cop¬ 
per braid to the other two arms. The arms 
connected with copper braid become the di¬ 


id copper wire instead of Copperweld wire. 
Start with each driven element tail 36” long 
and each director tail 30” long. If you use alu¬ 
minum tubing or smaller gauge wire you will 
need to start with each element tail 12" longer 
to ensure that the antenna can be tuned. If us¬ 
ing coaled wire, carefully scrape away about 
1” of the enamel coating at the ends of the 
wire to be soldered. To ensure a durable con¬ 
nection, bend the ends of the wires in 1”, then 
solder them parallel to the arms. 

To provide support for the element tails, 
use nylon cord strung through the ends of 
the arms. To prepare the arms for the cord 
drill two 1/8” holes, located 1/2" from the 
ends of each arm, parallel with the center 
board. Pass one length of nylon cord through 
the holes, pull it tight and tie it securely. Place 
the element tails beside the nylon cord and 
use plastic wire ties to secure them to the 
cord. The cord not only supports the element 


brackets to support the antenna. Place two 
brackets on one side of the center board and 
one opposing the other two. Start the L-brack- 
ets about 1” away from the edge of the center 
hole to allow for proper U-bolt placement. 
After marking and drilling holes, mount the 
L-brackels securely to the center board. After 
mounting the L-brackels, place the antenna 
mast through the center hole and secure the 
antenna to the mast with three U-bolls. 

Now that the antenna is mounted, the next 
step is to form a current balun (RF choke). 
Form the balun by winding six turns of coax 
(directly below the center board) into a 6” i.d. 
loop. This keeps RF at the antenna and pre¬ 
vents stray RF from coming down the coax 
cable. 

You are now down to the finishing touches 
to make the antenna last longer and perhaps 
perform better. Placing plastic wire lies 
around the coax directly above and below the 




Photo E. Bottom view of center boat d. Jolvi making curren t boiitt i 


rector arms. 

Now that the driven element and director 
arms have been determined, it’s lime to solder 
the element tails to the ends of the arms. 
Since the element tails will not be under 


tails, it also strengthens the entire antenna 
structure. 

Mounting and Finishing 
Now it’s time to prepare the antenna for 


stress, we chose 16-gauge enamel-coated sol- mounting. For good strength use three L- 




coax feedhole in the center board will provide 
strain relief for the coax. Coax seal applied to 
exposed coax will keep water out and will 
prevent premature coax failure. Finally, to 
help ensure a longer life for the center board, 
apply touch-up paint to any small chips that 
resulted from drilling. 


(RF choke). 


Photo F Side view of current balun (RF choke) on antenna. 
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The final step before going on the air is 
tuning. First, remeasure each element tail. At 
this point the driven element tails are 36" 
and the director tails are 30". The driven ele¬ 
ment tails must be exactly 6” longer than the 
director element tails. If they are not the 
same, cut them to length. To tune the anten¬ 
na, place it in its final position and measure 
the SWR. The antenna is tuned by taking the 
antenna down, cutting 1/4" off each tail, 
putting the antenna up, and remeasuring the 
SWR. It will most likely take several rounds 
of checking SWR, cutting the tails, and re¬ 
measuring SWR before the antenna is tuned. 
Our final measurement for each driven ele¬ 
ment tail was 34", while each director tail 
was 28". As shown in Table 1, the X-Beam 
antenna is usable from one end of 10 meters 
to the other! Since the tail lengths may vary 
according to the material used in the antenna 
construction, the antenna height, etc., it is 
much better to start with tails a bit too long 
and cut to size. 

Performance 

The X-Beam more than met my expecta¬ 
tions. According to the ARRL Handbook , 
forward gain is about 5 to 6 dBd. Also, the 
angle of radiation seems very low. The first 
noticeable difference in performance was 
that we could hear many more DX stations 
than with the dipole. 



Photo G. The finished antenna. 

I have gotten reports of 2 to 3 S-unit dif¬ 
ferences from both stateside and DX sta¬ 
tions, depending on where the beam is point¬ 
ed. With only 25 watts, I have been able to 
work pile-ups to DX stations in Senegal, 
New Zealand, the Balearic Islands, Denmark 
and Japan, to mention a few. Now I have a 
fighting chance in pile-ups. Put one up and 
you will, too. Q 


Parts List 

Pieces 1/2" copper tubing, 
cut to 6'1 Teach 
2-foot-square piece plywood 
Weatherproof paint for plywood 
Spray acrylic protectant for tubing 
16-gauge copper wire 
Heavy copper braid 
Heavy L-brackets 
U-bolts 

1/2* pipe clamps 
Small bolts, 1/4“ x 3/8“ 

Large bolts, 3/8" x 1 14 
Nylon cord 
Plastic wire ties 
Coax-seal 



AUTO-ID AUTOMATIC MESSAGE BROADCASTER 


The AUTO-ID is a solid state digi¬ 
tal voice recorder that was devel- 
oped especially for 2 way radios. It 
simply plugs in between the radio 
and it’s microphone. With the use 
of your radio microphone, you can 
record up to 5 separate messages 
that can be played on the air by 
pressing one of the 5 message but¬ 
tons. The AUTO-ID also has a 
built-in timer that monitors your 
PTT (push to talk) activity. Record 
your station identification, and 
thereafter any time you are on the 


12VDC power jack. 

Microphone patch cord (INCLUDED). 
110VAC adapter (INCLUDED). 

Fully wired and tested, just plug it in. 
No soldering required. 

Built in local speaker.- 
Adjustable speaker volume. 

Adjustable microphone level. 


air, the AUTO-ID will broadcast your ID 
message for you. The AUTO-ID’s message # 1 
timer can be set for intervals of 3 or 9 minutes 
or it may be set to broadcast your message 




-FEATURES- 

- Adjustable message broadcast time. (Mes¬ 
sage "1" only) 

• Connects directly in line between radio and 
microphone. 

■ Pre-wired for Alinco and Kenwood Mobile 
radios. 

• Power, Record and Play LED indicators. 

• TX ready LED indicator. 


MING 

Communications 


>( MIMO < « * . INC 


MING COMMUNICATIONS 

2948^2 Honolulu Avenue 
La Crescenta, CA 91214 
Tel: (818) 249-3006 
Fax: (818) 248-0840 


every time you use your PTT. With 
the use of the AUTO-ID's built in 
speaker, you can monitor the mes¬ 
sage that the AUTO-ID is broad¬ 
casting, regardless of whether the 
selected message was broadcasted 
automatically or manually. 

The AUTO-ID comes with plugs 
for an Alinco or Kenwood mobile 
amateur radio. There are accesso¬ 
ries available to interface the 
AUTO-ID to most other types of 
radios. 


Timer enable/disable switch. 

All solid state construction. 

Up to 5 separate messages can be played 
individually. 

32 seconds of total digital audio storage 
time. 

Simple to use. 

1 year limited warranty. 


$149.95 

COD VISA • MC DISCOVER 


CIRCLE 126 ON READER SERVICE CARD 
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by Steven K. Roberts N4RVE 



The Ultratorch 

A tool for liberation. 


Master Appliance 
P.O. Box 68 
Racine Wl 53401 
Telephone: (800) 558-9413 
Price Class: $60-$80 list, 
depending on model. 



Photo A. The UT-IOOSi from Master Appliance. 


I ’m sure you know the 
problem. There is some 
trivial soldering task to be 
performed ... out in your 
car, up on the roof, or un¬ 
der the hood of your car. 

You spend far more time 
messing around with tan¬ 
gled extension cords than 
it takes to do the work it¬ 
self. 

Or perhaps it’s worse 
than that You're bicycle- 
mobile, halfway up 
Slumgullion Pass In Col¬ 
orado, chatting with a 
mountain-topper, when 
he starts complaining that 
your signal is intermittent. 

You stop to look, and you 
see it—the kluge antenna 
connection you kept 
meaning to fix has come 
loose at last, Do you try 
to hold it together with 
duct tape, or pitch camp 
and wait for an airlift? 

Sometimes it’s merely 
irritating—you’re in your 
shop, crawling around 
some piece of gear, and 
your coffee sails off the 
comer of the bench when 
you tug on the iron's cord 
in a futile quest for that 
extra three inches. Argh. 

It's a pain to be teth¬ 
ered, isn't it? 

The Solution 

Numerous cordless 
soldering irons have ap¬ 
peared over the years, 
both electric and butane. As a full-time 
nomad, I've tried them all with generally dis¬ 
appointing results . . . dreading on-the-road 
soldering tasks until now. Last year I finally 
found a portable tool that is actually MORE 
useful than any of my conventional lab sol¬ 
dering stations—the Ultratorch from Master 
Appliance. 

The company offers a number of models, 
but my favorite is the UT-IOOSi (self-igniting). 
Available with 16 different tips plus a heat- 
shrink nozzle, this 10-inch, 5.5-ounce tool 
will change your life. I actually carry TWO 
of them on my bicycle: one permanently fit¬ 


ted with the heat-shrinker, the other with a 
0.5 mm tapered-needle soldering tip. They 
both see heavy use in labs and on the road. 
Using it is a simple matter of turning 
on the gas at a suitable level and pushing 
the built-in piezoelectric igniter button. After 
a few seconds it's ready for work—it's that 
simple. 

Ultratorches run on standard butane and 
refill easily from the canisters sold in grocery 
stores for cigarette lighters. The self-igniting 
model gets about three hours of use on its 
mid-range heat setting. There is also a model 
without the igniter (the UT-100)—this gets 


less running time per tank¬ 
ful, but has the advantage 
of a 2372-degree-F torch 
mode (the UT-IOOSi will 
do that too, but only with 
its relatively fragile innards 
exposed ... not recom¬ 
mended). 

1 have found the power 
to be quite acceptable for 
all the usual hardware 
hacking and maintenance 
tasks, up to and including 
coax connectors and PC- 
board ground planes (us¬ 
ing a larger tip, of course). 
At the low-wattage set¬ 
tings the tiny tip is com¬ 
fortable around delicate 
circuitry, and the heat 
shrinker will pay for the 
tool all by itself. Quality is 
excellent, and various little 
touches indicate that the 
designers paid close at¬ 
tention to the needs of the 
market—like a flat area on 
one side to keep it from 
rolling away. 

Another model in the 
Ultratorch line is the UT- 
50, a pencil-length unit (6" 
and 2.2 oz.) complete with 
pocket clip. It’s not self- 
igniting, but it has all the 
other features, including 
torch mode. Though it only 
gets about 20 minutes on 
a charge, it fits just about 
anywhere and is comfort¬ 
able around dense pack¬ 
aging. 

I have probably burned 
over a liter of butane in my two units—over 
100 hours of use. I've been on my back in a 
campground, fixing a bicycle wiring harness 
connector.. . deep in a prototyping project in 
a Silicon Valley lab, whipping up a switching 
power supply . . . under the hood of a diesel 
truck, grafting a power cable ... on an anten¬ 
na tower, fixing a preamp ... all with Ultra- 
torch in hand. If you have relegated the cord¬ 
less soldering irons of yesteryear to the dusty 
recesses of your flea-market FOR SALE box, 
give the Ultratorch a try. You just may end 
up getting rid of your AC-only bench iron 
instead. Qj 
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Lightweight, Collapsible 
Quad for 2 Meters 

Excellent performance in a small package. 

by Chester S. Bowles AA1 EX 



Photo A. The quad shown fully erected . Additional pieces of 
PVC piping can be added to the mast if more height is needed . 


N ew England is blessed with numerous 
mountains and hiking trails. While our 
mountains aren’t large by Western stan¬ 
dards, they are interlaced with roads and 
trails that make them very accessible—a 
perfect opportunity for VHF/UHF moun¬ 
taintopping trips. 

I have been a licensed ham since 1967. 
However, when I purchased my first HT 
just a few years ago I discovered the plea¬ 
sure of combining amateur radio with my 
occasional hikes through the woods. Of 
course, the elevation makes long-distance 
contacts easy. As an example, one of my 
most pleasant contacts occurred during a 
hike along the Wapack Trail, which has a 
trailhead just behind my house in Sharon, 
New Hampshire. Using the Mt. Greylock 
repeater in western Massachusetts, I had a 
long conversation with another hiker who 
was on the Appalachian Trail in Vermont. 
As we both huffed and puffed along our re¬ 
spective trails, we marveled at the technolo¬ 
gy that allowed us to communicate so easily 
across so many miles. 

But using HTs on mountaintops presents 
some technical difficulties. Even using low 
power and a rubber duck antenna, keying 
the mike often opened up multiple re¬ 
peaters. Hearing all those IDs come back 
was fun, but having any sort of contact was 
impossible. In addition, I was disrupting 
communications in multiple locations. The 
need for a directional antenna was obvious. 

I began to think about various portable 
antenna options. However, my experience 
with directional antennas is very' limited, so 
I invested $20 in the latest edition of the 
ARRL Antenna Handbook . It was a wise in¬ 
vestment. The book is filled with technical 
information, along with numerous construc¬ 
tion ideas. After reading the appropriate 
sections of the book and talking with some 
ham friends, my design began to take shape. 
Construction and tuning, however, turned 
out to be more difficult than I expected. 

I chose to build a quad because of its in¬ 
herent light weight and because (I thought) 
no matching would be required. Also, in 
theory, a two-element quad has more gain 
than a three-element yagi, making the boom 
length shorter and therefore more portable. 
My basic design was good. Construction 
was simple, the antenna collapsed as ex¬ 
pected. and the weight was acceptably low. 
I quickly discovered, however, that at VHF 
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frequencies the ratio be¬ 
tween wire diameter and el¬ 
ement length is crucial. 

Therefore, the formula for 
determining the length of a 
quad’s driven element 
(1005/fMHz) did not work. 

Countless experiments with 
various gauge wires and el¬ 
ement lengths left me no 
closer to success. I could 
not get the SWR below 2.8. 

As it turned out, the solu¬ 
tion was a simple stub¬ 
matching network using a 
trimmer capacitor. With that 
addition, the antenna 
matched perfectly, with 
SWR readings of less than 
1.2 across the entire 2 meter 
band. 

Construction 

Construction of the quad 
is simple and takes very lit¬ 
tle time. Also, the materials 
are easy to find and inex¬ 
pensive. 

Start the construction by 
assembling the boom. The 
distance between the wire 
elements is not crucial; any 
length between 15” and 16" 
will work just fine. The 
boom consists of five 
pieces, as shown in Figure 
1. The best approach is to 
cut two pieces of PVC pip¬ 
ing. each about 7” long. 

Then assemble the boom 
and measure the distance between the 
spreader holes. Adjust the length of the 
boom by cutting off short sections of PVC 
piping until the total length is correct. Do 
not glue any of the connections or the an¬ 
tenna will not be collapsible. The parts will 
stay together by friction. 

Next, drill 1/4” holes completely through 
the boom elements as shown in Figure I. 
Note that one set of holes is in the coupling 
while the other set is in the 3/4” piping it¬ 
self. This allows the spreaders to be rotated 
when collapsing the antenna. Drilling holes 
in PVC is perhaps the most difficult part of 
the construction. Use a nail or other sharp 
object to make an appropriate starting point 


on the PVC. Then, drill carefully, making 
sure the holes are straight and perpendicular 
to the PVC. Otherwise, the spreaders will be 
crooked. 

Insert the 1/4” dowels through the holes. I 
used nylon ties to hold the dowels in place. 
Do not cut the dowels yet. That will be the 
last construction detail. 

Select one set of wooden spreaders to be 
used as the reflector element and, using the 
nylon ties, loosely secure one plastic ring to 
each of the four spreader ends. Then, loose¬ 
ly secure one plastic ring to three of the 
spreader ends that will be used as the driven 
element. The plastic ring is not required on 
the fourth driven element spreader because 








Photo B. The quad shown fully collapsed and ready to be carried to 
your favorite mountain top. Note the HTfor size comparison. 


the coax feed and the matching network will 
be installed on that spreader. 

Cut the wires for the driven and reflector 
elements using the 18-gauge hookup wire. 
The driven element should be 82.5" (209.6 
cm). The reflector should be 86.6" (220.0 
cm). 

Feed the reflector wire through the plastic 
rings on the reflector spreaders. Then strip 
about 1/4" of insulation from each end of 
the wire and solder the two ends together, 
making a complete loop. Position the plastic 
loops along the spreaders until you form a 
tight, perfect square (it helps to measure the 
distance along each spreader). Finally, tight¬ 
en the nylon ties securely and cut the tails. 

Construction of the driven element is 
more complex because of the matching net¬ 
work. First, feed the driven element wire 
through the three plastic rings on the driven 
element spreaders. Then, using a nylon tie, 
secure the driven element wires to the 
fourth spreader, as shown in Figure 2. As¬ 
sembly and construction details of the 
matching network are also shown in Figure 
2. Use caution when soldering to insure a 
good connection and to avoid overheating 
the components. Position the wire into a 
perfect square and tighten all the nylon ties, 
cutting the tails. Finally, secure the match¬ 
ing network and coax to the spreader using 
additional nylon ties. 

A 30" piece of PVC piping serves as a 
short mast. Additional connectors and 
lengths of piping may be added to extend 
the mast if desired. 

The only remaining construction detail is 
to trim the wooden spreader elements. Prun¬ 
ing shears work very well, but leave about 



Adjustments 

Signals generated Photo C. Close-up showing details of the construction of the match- 
by a quad antenna mg network. 
are polarized. If you 

want vertical polarization, the antenna feed 
point must be on one of the horizontal 
spreaders. Conversely, if you want horizon¬ 
tal polarization, the antenna feedpoint must 
be on either the top or bottom spreader. The 
design of this quad allows the polarization 
to be changed easily—just twist the spread¬ 
er elements 90 degrees. 

Antenna matching is accomplished using 
an SWR bridge and tuning the trimmer ca¬ 
pacitor to achieve the best reading. 

To collapse the antenna, pull the PVC 
piping out of the **T* connector. Then, while 
holding the wooden spreader elements, 
twist the PVC piping and connector 90 de¬ 
grees. The spreader elements will then line 
up in a package about 30 inches long. Of 
course, the wire elements will hang loosely 
at this point, but they will stretch back into 
shape when the antenna is reassembled. 

I tested the antenna on several recent 
hikes. One hike took me up Mt. Monadnock 
in southern New Hampshire, and the second 
up Mt. Aziscoos in northwest Maine. Per¬ 
formance was as good as expected. The an¬ 
tenna fit easily into a long, narrow bag that I 
could wear like a backpack. Assembly was 
easy and quick, taking less than two min¬ 
utes. And, best of all, the signal reports 
were outstanding. Using less than 1/2 watt, I 
was easily able to work repeaters 60-70 
miles away with full quieting. Using 3 watts 
yielded similar signal reports on repeaters 
more than 100 miles away. Simplex was 
fun, too. The gain 


side signals quite well and to work selected 
stations with ease. 

A note of caution: This antenna was de¬ 
signed to be very lightweight and portable. 
As a result, it is fragile. The 1/4" dowels can 
easily be broken, so use care when handling 
the antenna. Also, the antenna was designed 
to be used in fair weather. The capacitor and 
the wooden spreaders should not be ex¬ 
posed to rain or moisture. A light coat of 
spray lacquer or silicone sealant would af¬ 
ford some protection. Finally, the capacitor 
can be bumped easily, causing the setting to 
change. A drop or two of clear fingernail 
polish will “cement 1 ’ the capacitor at the 
proper setting. 

Those cautions aside, the antenna per¬ 
forms extremely well and is easily carried 
on hikes or climbs. Fm sure it will afford 
much pleasure on your mountaintopping 
expeditions. HI 


PARTS LIST 


3/4" PVC pipe, 10 ft. long 
Couplers for 3/4" PVC pipe 
T connector for 3/4" PVC 
1/4" x 36' wooden dowels (for the spreaders) 
Package nylon ties 

1/2’ plastic rings (available at craft stores) 
18-gauge hookup wire 
300 ohm TV twin lead 
Trimmer capacitor 6-50 pF 
(Radio Shack #272-1340) 

Coax and connectors 
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Want A Dish? 

Building your own is easier than you think. 

by Ralph E. Herzler WA8WBP 


A homemade dish does not need to be a 
mathematical nightmare. The literature is 
full of complicated formulae that supposedly 
tell you how to construct the dish of your 
dreams. You need not be a rocket scientist to 
cut through all of this mish-mash. Allow me 
to take you step-by-step through the process. 

Calculations and Construction 
The usual first decision in designing a dish 
is to establish the desired diameter. The larger 
the diameter, the greater the gain of a dish an¬ 
tenna system. Most of us are limited by physi¬ 
cal or other constraints to a maximum diame¬ 
ter. In my case, the space available on the ro¬ 
tating bar of my satellite antenna system lim¬ 
ited me to a four-foot dish. Since some of my 
QSOs involved hams using a dish of this size 
on the frequencies that I wanted (1269 and 
2400 MHz), 1 was encouraged to proceed 
After you determine a suitable diameter, 
the next choice is the f/D ratio, where f is the 
focal length of the dish and D is the diameter 
already determined. The focal length is the 
distance from the deepest part of the dish to 
the closest end of the feed system. Feed sys¬ 
tems may be of several kinds and are another 
subject. Suffice that the recommended f/D ra¬ 
tios for amateur work are between 0.4 and 



0.6.1 chose 0.5, which gave me a focal length 
of 24 inches. 

Knowing the focal length and diameter 
makes it possible to determine the depth of 
the dish. The only formula necessary is: d = 
D z /16f, where d is the dish depth, D is the 
dish diameter, and f is the focal length, all 
expressed in inches. Thus, my four-foot 
dish with a focal length of 24 inches would be 
48716 x 24 = 6 inches, that is all there is to 
the math! 

With guidance from Bob Douglas W5GEL, 
I built a dish based on these dimensions and 
similar to the construction project by Keith 
Berglund WB5ZDP published in the May 
1989 issue of 73 Amateur Radio Today (“In¬ 
expensive Mode-L Dish Antenna”). Instead of 
using a formula to establish the paraboloid, I 
simply laid out a scale on 1/2” plywood mark¬ 
ing I” points from zero to six in one direction 
and 4" points from zero to 24 (the dish radius) 
in the other direction. Draw lines from the ze¬ 
ro-zero point to each of the six 1” points. By 
joining the intersection of these lines and the 
six 4” points on the other axis, the contour of 
half the dish was established. See Figure 1. 

Sawing this contour from the marked ply¬ 
wood will produce an excellent bending fix¬ 
ture, as shown in Photo A. I chose to use alu¬ 
minum channel for the ribs and found 
it, called “half-inch plywood channel,” 
at a local distributor, When one end is 
clamped to the fixture, you can easily 
shape the channel to the fixture by us¬ 


ing a rubber mallet. There is some springback 
to the formed piece, which I corrected by 
hand. If 1 were to do this again, I would deep¬ 
en the curvature of the fixture enough to com¬ 
pensate for the springback. However, hand 
correction is accurate enough for this frequen¬ 
cy range and below. Higher frequency opera¬ 
tion might be a bit more fussy. 

In my application, I felt it desirable to build 
a lighter unit than that described in Keith 
Berglund’s article, while maintaining his ex¬ 
cellent methods of attaching the ribs to a hub 
and providing means to attach the 1” and 3/4” 
sections of pipe for counterbalance and feed 
support, respectively. The counterbalance, in 
my case, is a 24” length of pipe coupled to the 
mounting flange with a pipe tee. The tee’s 
purpose is to introduce coax and other wiring 
through a length of 3/4" PVC pipe and carry it 
to the feed device. The length of PVC pipe is 
such that the hot end of the feed device is at 
the focal point, in my case 24”. Each end of 
the PVC pipe is threaded with an extra-long 
thread to provide for adjustment to the focal 
length. By using this method of supporting the 
dish feed, I was successful in avoiding addi¬ 
tional feed supports. However, be prepared for 
your hardware man to doubt your sanity when 
you ask him to thread PVC pipe, since it is 
usually glued. 

In a further effort to keep weight at a mini¬ 
mum, I cut pie-shaped sections of 1/4” mesh 
hardware cloth to fit the rib assembly so that 
the factory-finished edge forms the outer edge 



Photo A. Plywood bending fixture. 
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Photo B. Hardware cloth mesh attached to ribs . 










Photo C. Completed dish in place on the rotating bar. 


of the dish. Note lhai these sec¬ 
tions may be cut alternately up 
and down from 24" hardware 
cloth to minimize material us¬ 
age. The sections were cut 
wide enough to overlap at the 
ribs and attached with #6 sheet 
metal screws and fender wash¬ 
ers. No peripheral stiffening is 
necessary because the finished 
edge is sufficient support. This 
method of applying the mesh 
also avoids many cuts and 
scratches. Photo B shows the 
rib assembly with the mesh ap¬ 
plied to the ribs. 

The Feed System 

In choosing a feed system 
for this dish, I was confused by 
the complexity of the “feed 
horn” approach and could not 
visualize how both 2.4 GHz 
and 1269 MHz could function 
in the same enclosure. The ad¬ 
justment looked tricky, and 
having the extra coax required 
for matching at 2.4 GHz both¬ 
ered me. Having built several 
helix antennas, I thought that 
two concentric helices might 
be possible. It certainly would simplify aim¬ 
ing, compared to mounting two separate feeds 
off-center but on the same backplate. In fact, 
because Mode S aiming is so critical, skewing 
the receive antenna to compensate for off* 
center mounting would move the 70 cm an¬ 
tenna completely out of alignment. The con¬ 
centric approach seemed the only way to go. 
Boy, did that raise some questions! 

Would two helices mounted concentrically 
interact? With the 2.4 GHz helix being very 
close to a second harmonic of the 1269 helix, 
would it pick up enough RF to destroy the 2.4 
GHz GaAsFET preamp when Mode L was 
being used? (I have nearly 50 watts in that 
Mode and it would be within 3/4" of the 


smaller helix.) Since I planned to run my coax 
and power wiring through the support pipe for 
the feed, would that interact with the feed sys¬ 
tem? These were questions that I could not 
find answers for. I could only try the system 
for real answers and, happily, all were favor¬ 
able. No doubt I will be challenged from 
some corner, but the proof is that the system 
works. 

The performance of this antenna system 
exceeded my most optimistic expectations. I 
am able to clearly hear Mode S signals that 
were down in the noise before, and my own 
signal on Mode L is much stronger than it 
was when I used a pair of 13-tum helix anten¬ 
nas. The finished dish, in place, is shown in 
Photo C. The con¬ 
struction of the feed is 
quite simple, as 
shown in the step-by 
step photos. Photo D 
is the 7" diameter 
backplate with the 
coax fittings in place. 
Two 9/16" holes, ap¬ 
propriately located on 
the periphery of the 
helix coils, were 
drilled to mount Type 
N connectors, and two 
other holes were 
drilled to secure the 
center tubing. The 
large hole was cut 
with a hole saw in a 
drill press; the others, 
simply drilled. The 
coax fittings were 
mounted with 4-40 
bolts into tapped 


holes. The tubing support holes were tapped 
for 6-32 hardware. 

The center support tubing is a 6" long, 1- 
1/2" diameter PVC tailpiece standard plumb¬ 
ing fitting cut to 3-1/2" long, leaving the 
flange for securement. I coated the flanged 
end with PVC cement, inserted it in the 1-1/2" 
hole and secured it in place with two 6-32 
bolts and washers. 

The 2.4 GHz helix is three turns of #14 
wire wound as a left-hand thread on the center 
support. I secured the lower end by carefully 
soldering it to the innermost type N fitting, 
wound it with 1" spacing between turns, and 
secured it at the outer end by bending it in¬ 
ward through a small hole drilled for that pur¬ 
pose. Photo E shows the helix mounted to the 
tubing. A small piece of brass shim stock is 
soldered to the coil near the backplate for 
impedance matching. A 3/4" PVC pipe thread 
to cement joint adapter is inserted in the sup¬ 
port tubing. There is a stop in this fitting to 
keep the unthreaded pipe from entering the 
adapter too far. I removed this stop with a 1" 
drill and then cemented the adapter in the out¬ 
er end of the 1-1/2" tubing, threaded end out. 
This is the support for the entire feed system. 
You now have a 2.4 GHz helix feed! 

The 1269 MHz helix consists of two turns 
of 1/4" copper tubing. I wound this also as a 
left-hand thread, three inches inside diameter, 
spaced 2" between turns. One end was drilled 
to slip over the pin of the coax fitting and then 
the coil was carefully soldered in place. I used 
a piece of Lucite 1-1/2" i.d. and 3" o.d. to 
support the outer end of the 1269 helix. After 
drilling a small hole in the Lucite, I tied it 
with several turns of plastic fishing line. 

Continued on page 35 



Photo D. Coax fittings in place. 
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Most Revolutionary High-Frequency 
Amateur Radio Antennas in 20 years! 
The FLYTECRAFT" SFX Line of Monoband 
. Vertical HF Antennas 

• 5 unique models for 40,30,20,15,10 
f : meters. Each only 9 ft. tall (10 meter is 

slightly shorter) • Precision internal 
! wound helix gives full-size, incredible 

_ performance - world-wide DX or 

domestic. • Praise from everywhere: 

I 8 *™**** engi_anb-“Y our vertical sounds 

great!” CZECH. - U I can’t believe 
your antenna is only 3 meters high!” 
SjflH • Instant set-up and tear down, or leave 
|P | up permanently - unobtrusive; ideal 
UUa for antenna-restricted areas. Separates 
§1*1^1 down to 4 ft. • Antennas boast low 
Kg|n angle radiation. • Easiesl-To-Use 

antenna made! Uses 2 shortened radials 
with a adialcoils’" - stretch than out 
PtPmd or coil them up. (10M uses 3) 

Designed by TV’s Emmy-Winning Steve Flyte, K7SF 


Built with pride & sold worldwide ' flytecrafT'usa 


40 thru 15 meters - $99,95 ea. 10 meters - $89.95 ea. 
Add $6.50 s/h, conlin. U.S. 10% Discount on 2 or more. 


Satisfaction Guaruntccd 

V1SA/MC PHONE ORDERS 
805 - 583 - 8173 

Mon thru Fri9A-5P (PT) 


Send Check/ S Order 
to: FLYTECRAFT™ 
P.O.Box 3141 
Simi Valley 
CA 93093_ 
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DESIGN/OPTIMIZE 
YAGIS FAST & EASY 


With Quickyagi, the high-speed modeling- 
optimizer program used by amateurs, 
antenna manufacturers, ana government 
agencies worldwide. 

• Unparalleled speed, accuracy & ease-of- 
use, • Design features not found in any other 
modeling pgm. * SWR/imped. & pattern 
bandwidth charts ‘Scaler • 17 el’s to 1 Ghz. 

• Auto design. * Folded dipole • Optimizes 
gain. FB. & BW • Metric and US ft/in. • Prints 
files & chans • Includes co-proc./no co-proc. 
versions. • Too many features to list all. 

For POTT/AT with Hero CGA/EG A/VGA & 640k. 
Call sign or purchase order required with order. 

Quickyagi v. 2.5. $ 37.00* 

‘Add $3.00 s&h ($5.00 outside US) 

AZ orders must include 5.5% st. tax 
US check or M.O. SASE for info-pack. 


RAI ENTERPRISES 

4508 North 48th Drive, Phoenix, AZ 85031 USA 


Townsend Electronics, Inc* 

presents 

C.3VL Howes Kits 

for 

H.F. Amateur Equipment 


"RIG SAVER" 

H.T. and Mobil Mounts 




THE WORLD'S BEST 
in ham radio books and publications 
28 page catalog $1.00 
Outside USA $2.00 
1-219-594-3661 

Townsend Electronics, Inc. 

_Box -I1SS • Pierce lory IN 44S62 


CIRCLE 299 ON READER SERVICE CARD 


Qrx 

Continued from page 8 

Committee asked the Digital Committee to 
look into the issue. A meeting was held be¬ 
tween the Digital Committee and representa¬ 
tives of the HF packet community in late 
September 1992. 

(11.) A meeting of the 1ARU Region 2 
General Assembly (held in Curacao, Nether¬ 
lands Antilles) just before the September 
26th meeting between the Digital Committee 
and HF packet enthusiasts produced anoth¬ 
er—substantially revised—HF band plan— 
including segments for automatically con¬ 
trolled data communications. 

(12.) The new IARU band plan provides 
segments on each amateur HF band for digi¬ 
tal modes including RTTY, AMTOR, pack¬ 
et—defined as including new systems such 
as Clover and Pactor—but excluding facsim¬ 
ile and SSTV. CW would continue to be per¬ 
mitted throughout all amateur bands. 

(13.) The League now recommends that: 
(a.) Amateur stations may be operated 
under automatic control using any accepted 
protocol for data transmissions within certain 
small frequency segments; 

(b.) Such stations should be equipped 
with a means to limit transmissions to no 
more than five minutes in the event of an 
equipment malfunction or interruption of con¬ 
tact with another station; 

(c.) Third party communications may be 
transmitted under automatic control, using 
any authorized emission mode [Baudot, 
AMTOR, ASCII] provided that the retransmit¬ 
ted messages originate at a station that is 
being locally or remotely controlled; 

(d.) HF data operation should be permit¬ 
ted outside those specified subbands only 
under local control; 

(e.) The rule which prohibits automatic 
control while transmitting third party traffic 
(except packet stations using the AX.25 pro¬ 
tocol on the 6 meter and shorter wavelength 
bands) should be changed so as to permit 
RTTY and other modes under automatic 
control on HF frequencies as well as at VHF 
and above. 

The ARRL recommends the following new 
Part 97 wording: 

Section 97.109 Station Control. 

(d.) When a station is being automatically 
controlled, the control operator need not be 
at the control point. Only stations transmit¬ 
ting RTTY or data emissions, and stations 
specifically designated elsewhere in this 
Part, may be automatically controlled. Auto¬ 
matic control must cease upon modification 
by an EIC (Engineer-In-Charge) that the sta¬ 
tion is transmitting improperly or causing 
harmful interference to other stations. Auto¬ 
matic Control must not be resumed without 
prior approval of the EIC. RTTY and data 
stations operating under automatic control 
on frequencies below 50 MHz must use a 
digital code permitted in 97.309(a) [Baudot, 
AMTOR or ASCII] of these Rules, and must 


incorporate provisions for discontinuing 
transmitter operation in the event of malfunc¬ 
tion, or interruption of communications with 
another station. 

(1.) Stations transmitting RTTY or data 
may be operated under automatic control in 
the 6 meter and shorter wavelength bands: 
28.120-28.189 MHz; 24.925-24.930 MHz; 
21.090-21.100 MHz; 18.105-18.110 MHz; 
14.094-14.0995 MHz; 14.1005-14.112 MHz; 
10.140-10.150 MHz; 7.100-7.105 MHz; or 
3.620-3.635 MHz. 

(2.) Stations authorized by these rules to 
transmit RTTY or data communications un¬ 
der automatic control may transmit third par¬ 
ty communications. Any retransmitted mes¬ 
sages on behalf of any third party must origi¬ 
nate at a station that is under local or remote 
control. TNX W5YI Report, Voi 15, Issue #4, 
February 15, 1993. 


Newcomers Grow by 
Another 5% in 1992 ... 
Versus a 54% Increase 
in 1991 


The final licensing statistics are ini 
Nearly 75% of all first-time ham operators 
chose the Code-Free Technician path into 
amateur radio during 1992. The Novice 
class continues to decline with 38% less be¬ 
ginners choosing this route than a year ago. 

The number of beginners leaped by 
53.8% in 1991 due to the establishment of 
no-code hamming. In 1992, there was a 
slight increase: 4.0% (44,748 vs. 42,660). 
TNX W5YI Report, Vol. 15, Issue #4, Febru¬ 
ary 15, 1993. 


Canadian No-Code _ 

The Basic No-Code ham ticket came to 
Canada in late 1990. It was responsible 
for a 5.3% growth rate that year and an¬ 
other 10% in 1991. 1992’s figures show an 
increase of 20% over 1991 through the third 
quarter! There are now about 35,000 ham li¬ 
censees in Canada. (By comparison, there 
are 90,000 licensed hams in California 
alone!) Amateur license fees in Canada 
were also increased to $23 this year. TNX 
W5YI Report , Voi 15, Issue #3, February 1, 
1993. 


TNX . . . 


... to all our contributors! You can 
reach us by phone at (603) 924-0058, or by 
mail at 73 Magazine, Route 202 North, Pe¬ 
terborough NH 03458. Or get in touch with 
us on CompuServe ppn 70310,775; MCI 
Mail "WGEPUB”; or the 73 BBS at (603) 
924-9343 (300-2400 bps), 8 data bits, no 
parity, one stop bit. News items that don’t 
make it into 73 are often put in our other 
monthly publication, Radio Fun. You can al¬ 
so send news items by FAX at (603) 924- 
9327. 
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Want A Dish? 

Continued from page 32 

The two helices should be tuned for mini¬ 
mum VSWR on their respective frequencies. 
This is done by bending the small brass 
strips closer to, or further from, the back- 
plate, measuring as you go. The finished two 
frequency helix feed and the brass 
impedance matching strips are shown in 
Photo F. I am fortunate in having a Bird 
wattmeter and slug for the 1269 MHz fre¬ 
quency for this purpose. I had no equipment 
to adjust the 2.4 GHz helix. However, since 
this is a receive only frequency on OSCAR 
13, it is not as critical as the 1269 adjust¬ 
ment. 


Gerald Rodski, SSB*s US representative. 
Jerry thought that this unit was tuned tightly 
enough to exclude the 1269 RF. While I 
was able to get by without protection for 
the Mode S converter, a more conservative 
approach would isolate it from the Mode L 
helix by a suitable RF relay. 

I am grateful to Bob Douglas W5GEL for 
his encouragement and counsel on my pro¬ 
ject and to Keith Berglund WB5ZDP, whom 
I have never met, for his excellent mechani¬ 
cal design. Other data was gathered from the 
RSGB VHF/UHF Manual , the ARRL Hand¬ 
book , and heaven knows how many other 
references. I hope that this concept may en¬ 
courage others. 

Note: A kit of formed, and drilled parts 



Photo E. Helix mounted to the tubing . 


I did not include any kind of isolation of 
the 2.4 GHz (SSB UEK 13) converter to pro¬ 
tect it from the 1269 MHz RF. This was a 
gamble that I took after discussing it with 


ready for assembly is available for both the 
dish and the feed from Majara Corporation, 
408 Liberty Rd., Sturgis MI 49091; (616) 
651-6394. ' m 







The Wideband 
SUPERCONE 
ANTENNA 

TX/RX, 10 meter, VHF, 
UHF and Microwave bands 


SUPERCONE " 1 

WE APOLOGIZE 

Due to the tremendous sales of the Supercone we have had to 
pull our ads to avoid customer dissatisfaction with long deliveries. 

NOW THAT STOCK EXISTS FOR IMMEDIATE OELIVERY WE ARE 
BACK WITH THE ORIGINAL SUPERCONE AND SUPERCONE 
PLUS AT A REDUCED PRICE $89.99 FOR ORIGINAL SUPERCONE 

• ARRL approved, 73review in April 1989 and 
Monitoring Times review in August 1989 

• Ideal lor indoor/outdoor use 

• Use eitherstanding on radials or 50' in the air 

• Only 2 lbs., rugged construction, no hollow tubing, 

US made, 5 minutes to assemble 

• Expandle to TX/RX on all HF bands (Supercone 
Plus) no added radials needed, ideal for 

all transceivers, scanners 

• Full money back guarantee 


PR0C0MM 


1372 Harmony Court. 
Thousand Oaks, CA 91362 
Phone: 805-497-2397 



The 

SUPERCONE 

PLUS 

TX/RX, HF, VHF, UHF 
and Microwave bands 
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by Larry R. Antonuk WB9RRT 


j*Com 
P.O. Box 194 
Ben Lomond CA 95005 
Telephone: (408) 335-9120; 
Fax: (408) 335-9121 
Price: $199.95 


The j • Com Zetel 
SDP-600 Smart Patch 


M ost hams, at some point in their develop¬ 
ment, dream of having an autopatch. In 
the old days, before there was a repeater on 
every hilltop, hams saved up their money to 
put an autopatch on the local repeater. Nowa¬ 
days, hams dream of having a patch on their 
base at home so they won’t have to use the 
local repeater. At any rate, the convenience of 
being able to make a call from the car, or 
even the drama of being able to phone in an 
auto accident, provide the material for a great 
many ham daydreams. 

As with most daydreams, things go pretty 
well until the first "reality check.” In this case, 
the balloon pops at the point where the hero 
reaches for his checkbook. Autopatches 
aren't cheap. The basic home-brew variety is 
cheap enough—but you need your own re¬ 
peater to use one. Any patch smart enough to 
be used with a simplex base station has a big 
enough price tag to scare off the most imagi¬ 
native daydreamers—until now. 

The j*Com Zetel SDP-600 Personal Au¬ 
topatch may not answer all of your dreams, 
but it will certainly take care of your autopatch 
problems—at a reasonable price. The key 
word here is "Personal.” The SDP-600 is de¬ 
signed for the basic needs of the home user. 
It provides all of the basic autopatch func¬ 
tions, plus the intelligence to perform simplex 
sampling, for just under two hundred dollars. 
In addition, a few "frosting on the cake” fea¬ 
tures are thrown in as well. 

Autopatch Operation 

In order to understand the operation of the 
SDP-600, it may help to review basic au¬ 
topatch operation. As an example, an elec¬ 
tronic phone patch has to perform the exact 
same functions as that stateside ham running 
phone patches on 20 meters for those ser¬ 
vicemen overseas. First, the ham must estab¬ 
lish contact with the ham on the other end. 
She then takes the phone off hook and dials 
the number. Once the situation is explained to 
the stateside callee, the conversation begins. 
During the conversation, the stateside ham 
must perform VOX (voice operated relay) 
functions. In other words, she must wait until 
one party is done talking, and then switch her 
transceiver into the other mode until the other 
person finishes speaking, etc., etc., etc. (On 


"non-auto" patches, the parties on both end of 
the conversation will agree on a key word that 
lets the ham know when she should flip the 
switch. You know, something like “I love you, 
honey. OVERT) Once the conversation is 
over, she needs to hang up the phone. If 
she’s a good operator, she’ll even ID her sta¬ 
tion. 

Those are the bare minimum functions re¬ 
quired to perform a phone patch, whether on 
20 meters or 2 meters. Operation of an auto¬ 
matic phone patch is very similar. Consider 
the Personal Autopatch installed on a simplex 
base station at our own home. Once we are 
within range of our house, we take the phone 


off the hook by dialing an access code, and 
the sign. The SDP-600 responds with a 
short burst of dial tone. We dial our number, 
followed by another The SDP-600 gives 
us a confirmation beep, and REDIALS the 
number on the telephone line. When the 
called party answers, their voice triggers the 
VOX circuit in the Autopatch, and keys up the 
base transmitter until they stop talking. The 
mobile can then key his transmitter, which al¬ 
lows him to talk to the called party. This VOX 
operation keeps up until the conversation is 
finished. At this point, the mobile operator di¬ 
als a C #T which hangs up the phone, complet¬ 
ing the call. 


In an ideal world, this type of simplex au¬ 
topatch would work pretty well. In reality, 
some modifications to the system need to be 
made since we're connecting a simplex sys¬ 
tem (the radios) to a duplex system (the tele¬ 
phone). Simplex autopatches usually fall into 
two categories. The main problem to be cir¬ 
cumvented is that of dealing with a simplex 
mobile and base—two radios that can’t talk 
and listen at the same time. One way to get 
around this problem is called “sampling." A 
sampling autopatch puts the base station into 
transmit at the same time the phone comes 
off hook, transmitting the phone line audio to 
the mobile user. In order to tell if the mobile 


ever transmits, the patch simply “samples" the 
receive channel by momentarily changing 
from transmit to receive. This sample might 
occur for a quarter of a second, and repeat 
every two seconds or so. If the base hears the 
mobile during the sampling period—by detect¬ 
ing carrier, subaudible tone, or audio, depend¬ 
ing on the system—it discontinues the trans¬ 
mit/sample mode and goes into receive. It will 
stay In receive, passing the mobile audio 
down the phone line, until the mobile’s carrier 
drops. The base will then go back into trans¬ 
mit/sample, and the landline audio will be 
transmitted to the mobile. This is an effective 
system, and it keeps the mobile operator firm- 
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ly in control of the base station, since he can 
transmit a turn-off code at any sample inter¬ 
val—a couple of seconds at most. Unfortu¬ 
nately, the sampling cuts “holes” in the land¬ 
line audio, making it difficult to understand un¬ 
der marginal conditions. In addition, the rapid 
transmit-receive transitions of sampling sys¬ 
tems are best suited for newer radios without 
relays—and radios that don’t mind the heavier 
duty cycle. 

The second type of simplex system is 
called “cross lockout VOX.” This system uses 
VOX circuits to key the base transmitter, 
based on the landline caller's audio, and to 
keep the base in receive when the mobile is 
transmitting. As long as either party continues 
speaking, they will have control of the sys¬ 
tem—the other party can’t interrupt (he is ef¬ 
fectively “locked out"). The VOX system pro¬ 
vides for a more natural flow of conversation, 
and makes for more readable copy under 
marginal conditions. Its main drawback comes 
from the fact that the mobile operator has to 
wait until the landline caller has finished 
speaking before he can interrupt or send com¬ 
mands to disconnect the patch. This has inter¬ 
esting social and legal implications. As an ex¬ 
ample, this means that if your 
pal launches off on the five 
minute story of how he caught 
that big bass last week, forget¬ 
ting that he told you the same 
story this morning, there isn’t a 
thing you can do about it until 
the five minute story is over. 

Likewise, if the person you’re 
talking to notices a pot boiling 
over on the stove and rushes 
off, putting the phone down next to the stereo 
speaker with that Andrew Dice Clay album 
on—well, we’re in trouble here. More likely is 
the problem of the mobile operator getting 
used to the need for the base carrier to drop 
before he tries to send commands to the au¬ 
topatch. This means that if you transmit your 
phone number while the base is sending you 
dial tone (no big deal—l do this on the tele¬ 
phone all the time) the base won’t hear the 
DTMF tones, and you’ll get a wrong number. 
Once you do get the wrong number, it will 
probably be one of those almost endless 
recordings from the phone company which 
will keep the VOX keyed for a full minute, only 
dropping tor a millisecond just as you’re going 
through heavy traffic. 

As in life, the best answer is usually a com¬ 
promise. The folks at j*Com have produced a 
VOX autopatch with an intermittent sampling 
feature. It works as a normal VOX system, ex¬ 
cept that it samples right after the landline 
caller takes control of the VOX, and every 20 
seconds thereafter. Each sample is preceded 
by a beep tone to let you know that it’s com¬ 
ing. In other words, you get the smooth flow of 
a VOX system, plus the ability to jump In and 
wrench control of your base station away from 
your foul-mouthed friends. What could be sim¬ 
pler? 

Well, as long as you asked, duplex. In a 
duplex system, where both the transmitter 
and receiver are active in both the mobile and 


the base, the mobile can send tones any time 
he needs to. People can interrupt and be 
heard. In those cases where you might not 
have a duplex mobile, the mode is known as 
half-duplex. The repeater is still duplex, and 
transmits the landline audio as long as the 
patch takes the phone off hook. The simplex 
mobile still pushes to talk, and listens when 
he’s not talking. (If you've made a phone 
patch on the local repeater using your HT, 
you’ve made a half-duplex patch.) With the 
proliferation of dual-band mobiles and bases 
around, personal full-duplex autopatches are 
becoming very realistic. This would give you 
the same feel as an actual cellular phone con¬ 
versation—but due to the Rules and Regs, 
you just couldn’t talk about anything interest¬ 
ing or important! In any case, the SDP-600 
can handle all of these modes—the limiting 
factor is your radio. 

Extra Functions 

In addition to these basic features that 
make for a workable phone patch, the SDP- 
600 has a few more functions that make life 
easier. DTMF tones from the mobile are re¬ 
ceived, decoded, and re-generated before be¬ 


ing passed to the phone line, in order to en¬ 
sure noise-free tones at the central office. An 
access code of up to four digits can be used 
to prevent unauthorized use of the patch. A 
second access code can be set to allow gen¬ 
eral use of the patch, but to restrict toll calls to 
authorized operators. (If you're the trusting 
type, these codes can be programmed out— 
that is, the unit will work the same as our ba¬ 
sic patch described above.) A reverse patch 
function allows the patch to pick up the line 
when the phone rings, and send a ring tone 
out to the mobile. A CW ID function lets the 
user program in his callsign, which will then 
be transmitted at the beginning and end of 
each conversation. Timeout features are in¬ 
corporated as well. If you drive out of range of 
your base station, the Personal Autopatch will 
disconnect after 30 seconds of no activity. A 
feature with a lot of potential is the “control 
output.” This is simply an open collector tran¬ 
sistor that is brought out to the rear connector. 
It’s activated with an Access Code + "1" com¬ 
mand from the mobile. This output can be 
hooked up to a relay, which can then control 
anything you desire. You might want to use it 
to enable or disable another radio at the site, 
or to reset that troublesome TNC. Less seri¬ 
ous types will want to tum on the yard light 
before they pull into the driveway, or tum on 
the coffee maker when they’re five miles from 
home. 

Hook up and installation of the Personal Au¬ 


topatch is very straightforward. It’s designed to 
use the mike connector levels of the average 
rig—mike level audio out, and speaker level 
audio in. (This means there's no need to dig 
through the radio to find detector audio.) 
Ground and PTT are also needed. There are 
four potentiometers in the unit to adjust in the 
event of unusual phone or radio levels, but 
these are pre-set at the factory for average 
levels. (The review unit worked fine right out of 
the box, even considering the lousy phone 
system here In the New Hampshire boon- 
docks.) The hardest part of the whole installa¬ 
tion will be soldering the four-conductor inter¬ 
connect cable without burning your fingers. 

Wish List 

The only drawbacks I found with the SDP- 
600 were of the “wish list" variety, not actual 
problems. For Instance, the LEDs on the front 
panel indicate radio audio, phone line audio, 
power, and three status points, labeled SI, 
S2, and S3. These three status LEDs change 
configuration as the patch performs various 
functions, but it’s difficult to intuit what the var¬ 
ious combinations mean. Examples are given 
in the manual, but a series of more meaning¬ 
ful indicators (OFF-HOOK, AC¬ 
CESS CODE RECEIVED, PRO¬ 
GRAMMING MODE) would be very 
helpful, especially during installa¬ 
tion and troubleshooting. There is 
no battery backup in the unit, so 
any parameter programming is lost 
in the event of a power failure. The 
unit does revert to a usable set of 
parameters, including the firmware- 
based main access code, but a 
small back-up battery or a non-volatile memo¬ 
ry arrangement would be a nice feature. (I 
know, I know—I want Cadillac features at a 
Chevy price—but it doesn’t hurt to askl) [Ed. 
Note: Beginning March 1, 1993, [•Com will be 
shipping units which include a non-volatile 
memory. In the event of a power failure or 
when not using the unit for long periods of 
time, these units will retain the codes entered. 
Customers who purchased the original units 
should contact [•Com if they wish to have the 
upgrade added to their existing units. The 
cost of upgrading has not been determined at 
this time, but is expected to be under $40. No 
change in the price of the phone patch is ex¬ 
pected.] 

In the event of a problem that the manual 
can’t answer, the technicians at j*Com are 
both competent and friendly. My question con¬ 
cerning receiver carrier detect was answered 
quite promptly. If worse comes to worse, the 
unit is covered by a 90-day parts and labor 
guarantee, and a 30-day money-back-if-not- 
satisfied guarantee. 

The j*Com Personal Autopatch doesn’t 
do two-tone paging, doesn't have a voice 
mailbox system, and won’t do multiple RF link 
control. It also doesn’t cost two thousand 
bucks. If you're looking for a well-built, 
full-featured basic autopatch for home or re¬ 
peater use, at a price that won't break the 
bank, the j*Com Zetel SDP-600 could be just 
the ticket. R1 


“If* you’re looking fora well-built, full- 
featured basic autopatch for home or 
repeater use, at a price that won’t 
break the bank, the j*Com Zetel SDP- 
600 could be just the ticket. ” 
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Updates 


Active Antenna Using a MOSFET 

Refer to the above article on page 32 of the March 1993 issue. 
While the parts placement diagram is correct, we printed the PC board 
pattern in reverse. The correct PC board pattern is shown in Figure 1. 



Figure 1. Corrected parts placement diagram for the Active Antenna. 


Computer Control for the Ramsey FTR-146 

Refer to the above article on page 60 of the March 1993 issue. 
Same deal as above, folks. We printed the PC board pattern back¬ 
wards. The correct, right-side-up pattern is shown in Figure 2. 


STANDARD 

AMATEUR RADIOS 


Now available - The worlds finest amateur 
radios. Unsurpassed quality and features make 
STANDARD the worlds most popular line of 
amateur radios. 

Mini Deluxe HTs: 

C168 A 2 meter Cali For 

C468A 450MHz Price 

Twin Band HTs 

C228A 2M/220MHZ call For 
C528A 2M/440MHz Price 

C628A 440MHz & 1.2GHz 
C558A Call For Price 

Twin Band Mobile 
C5608DA 2M/440MHz 

Call For Price 
We also have many accessories for 
these radios and most heath radios. 

Call 1-800-292-7711 for details. 


C & S SALES, INC. • 1245 Rosewood, Deerfield, IL 60015 
(708)541-0710 • FAX: (708)520-0085 write for free catalog 

WE WILL NOT BE UNDERSOLD prices subject to change 


CIRCLE 177 ON READER SERVICE CARD 




Figure 2, Corrected parts placement diagram for “Computer Control for the Ramsey FTR-146." 
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Packet & computers 


Jeffrey Sloman N1EWO 
P. O. Box 636 
Franklin IN 46131 

Quiet Down Your Shack, 
Parti 

Answers to the survey that first ap¬ 
peared in this column a few months 
ago continue to come in, but one 
thing is already clear: Two answers 
top the list of problems encountered 
by hams. The first one—and the sub¬ 
ject of this column—is RFI (Radio 
Frequency Interference) caused by aJl 
the computerized equipment that we 
put in our shacks today. For help with 
the second most common reply, “not 
enough money to buy gear," see 
"Never Say Die" in this and previous 
issues of 73. 

How Many Transmitters? 

When you count the transmitters in 
your shack, do you stop at the ra¬ 
dios? Well, even if they are not sup¬ 
posed to. computers and their associ¬ 
ated peripherals can put out a pretty 
good signal. Sometimes there is noth¬ 
ing you can do about the interference. 
Usually, a few simple techniques will 
greatly reduce—if not eliminate—the 
noise. 

Before we try to get rid of it, let’s 
take a look at where the noise comes 
from. Microprocessors are used in 
just about all consumer electronics to¬ 
day. They control your VCR, clock ra¬ 
dio, microwave oven, and even some 
telephones. Microprocessors are se¬ 
quential devices—they perform one 
very simple step after another. They 
are driven along the way by a “clock." 
The job of the clock is to regulate the 
stepping of the processor. This clock 
is usually a crystal oscillator, a lot like 
Ihe circuit used in a rockbound rig. 
One difference, though, is the output 
waveform. While in radio design we 
strive for a clean sine-wave output 
from an oscillator, processor clock cir¬ 
cuits are designed for square-wave 
output. This is a requirement; you can 
think of each clock pulse as the 
throwing of a switch. The processor 
and its support circuitry want nice, 
snappy switch throwing with definite 
"on" and “off" states. The sine wave 
just doesn't fit the bill. 

From the RFI point of view, only a 
sawtooth wave could be a worse 
choice. The square wave has lots of 
harmonics. This means that not only 
does a square-wave generator pro¬ 
duce a signal at the intended frequen¬ 
cy, but at odd multiples of it as well. 
These signals can be big. For exam¬ 
ple, the third harmonic of a square 
wave is about a third of the power of 
the fundamental frequency. The fifth 
is .200, the seventh .143, and It goes 
on like that. This may not sound like a 
lot of power, but remember two 
things: The first is the inverse square 


law. This says that the signal strength 
from any source decreases at a rate 
equal to the square of the distance 
you are from it. Your computers are in 
your shack—pretty dose, huh? 

As computers have become more 
advanced, their clock rates have 
gone up. While five years ago a fast 
machine had a clock rate of 10 MHz, 
today's fast machine runs at 50. I 
know from your survey responses 
that many of you are running 33 MHz 
machines in your shack. On the other 
hand, it is often an older machine that 
is pressed into amateur service. 
These machines, with their slower 
clocks, can be a real annoyance to 
the HF aficionado. The clocks In 
these machines range from about 4 
to 8 MHz, with 6 MHz very common, 
thanks to the original IBM AT design. 
You can see that the harmonic prod¬ 
ucts of these machines fall in various 
places in the HF bands. The oscilla¬ 


tors in computers are always run at 
twice the desired clock rate and then 
divided by two. This means that a 6 
MHz machine has a 12 MHz oscilla¬ 
tor. 

Other devices that use micropro¬ 
cessors can often be more trouble¬ 
some than the computer itself. This is 
because these devices use slower 
clocks—1 or 2 MHz—which make 
even more noise at HF frequencies. 
VHF and UHF users are not immune 
to this problem, though. For example, 
when I first purchased my Heath HK- 
21 “Pocket Packet" TNC, the oscilla¬ 
tor in it put out a full quieting signal in¬ 
to the handheld to which it was con¬ 
nected at the incredibly inconvenient 
frequency of 145.010 MHz. You will 
recognize this as the primary packet 
frequency for the US. 

What to Do? 

Now that you have some idea of 
the principal culprit in this situation, 
let’s take a look at some steps to 
dear it up. Keep in mind that your first 
defense is good station practice. 
Sometimes the only solution is to buy 
better equipment of one sort or anoth¬ 
er, but according to the survey re¬ 
sults, this isn’t a solution for many of 
you. 

Pay the Price 


have a machine that you purchased 
lor home use, It must be certified un¬ 
der part 15 regulations for radio emis¬ 
sions. This will be the case if you 
purchase an IBM, Packard Bell, Gate¬ 
way 2000, Apple ... you get the idea. 
This may not be the case (probably 
Isn’t) if you purchase a clone machine 
from a local builder. Even though 
these machines should be certified, 
they are most often not This doesn't 
mean that all local clone shops build 
noisy machines. The lack of certifica¬ 
tion is usually due to the lack of finan¬ 
cial resources—lots of money!— 
needed to get certification. The up¬ 
shot is this: If you are looking to buy 
a machine, consider paying more for 
a machine you know will be quiet. If 
you plan on buying from a clone deal¬ 
er, spring for the better case—this 
will provide better shielding. Bring 
a portable receiver with you (one 
that operates where you plan to) 
and check the machine out. No ma¬ 
chine is completely quiet, and they 
all have certain peak output frequen¬ 
cies, but the receiver will tell you if 
the noisy spots are where you need 
quiet. 

Another place that paying extra 


buys something is in the cables that 
run from the computer to its peripher¬ 
als. Cheaper cables often have poor 
shielding, which makes them Into ra¬ 
diators of all sorts of junk. Though we 
have been discussing the micropro¬ 
cessor’s clock, there are others on 
the peripheral controllers that connect 
to those cables, just waiting to QRM 
your favorite frequency. 

What is Shielding? 

We all know about shielded cable 
and that it is resistant to interference, 
but how does it work? The principle 
behind shielding is the same as for a 
Faraday cage, named for British sci¬ 
entist Michael Faraday (1791-1867), 
who discovered that if he constructed 
a cage of conductive material and 
grounded it—in England they "earth" 
it—there would be no electro-magnet¬ 
ic fields inside the cage. Today, clas¬ 
sic Faraday cages made of copper 
screen are used in applications like 
EMP (Electro-Magnetic Pulse)-proof 
rooms, laboratories with instruments 
sensitive to EMF, and the like. 

In the case of cables, computers, 
and radios, the shielded jackets and 
cases keep out the noise. But, note 
the requirement to ground the Fara¬ 
day cage. The cage works by provid¬ 
ing a low inductance path to ground. 
Radio signals striking the cage are 
basically “sucked” into the ground so 
they can't get past the screen (anoth¬ 
er British term). 


The FCC has requirements that 
cover microcomputers and the 
garbage that they generate. If you 


“No machine is completely quiet, and they 
all have certain peak output frequencies, 
but the receiver will tell you it the 
noisy spots are where you need quiet.” 
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Ground That Station! 

Okay, everyone with a good station 
ground raise your hand. What, YOU 
don’t have a good ground? There are 
lots of reasons to get a good HF> 
ground in your shack. What is a good 
ground? Well first, a good ground is 
NOT the third pin on your electrical 
outlet. A good RF ground must be a 
low inductance path at the frequency 
of interest. Just because a ground 
connection has DC continuity doesn’t 
mean you have a good ground for 
your radios. A bad ground can be 
worse than none, since it will work as 
an antenna rather than a path for un¬ 
wanted energy. 

So what is a good RF ground? You 
will hear many opinions on grounding 
practice, but here are the basics. 
First, you must have a good earth 
ground to use. This can be accom¬ 
plished with three eight-foot ground 
rods about three feet apart. This may 
seem like a lot of work, and it can be, 
but it will insure a tow inductance con¬ 
nection to the earth. If you can't do 
this—because of bedrock, cost, or 
‘cause you’re lazy—get as close as 
possible. A single four-footer is better 
than nothing at all. Radio Shack car¬ 
ries decent ground rods in both 
lengths- Once you have a place to 
connect, you need to make the con¬ 
nection with the shortest possible 
piece of cable that will provide a low 
inductance path. 

OK. let’s step back for a second. 
That Is the third time I mentioned “low 
inductance.” What does this mean? 
Inductance is a kind of "electro-mag¬ 
netic inertia." It is the property of an 
electronic component (in our case a 
piece of cable) that opposes changes 
in current. Instead of the current flow¬ 
ing through the component, it is 
stored in a magnetic field around the 
component. The inductance of a com¬ 
ponent is related to the frequency of 
the energy trying to pass through it. A 
single wire will have a relatively high 
inductance at any frequency we are 
interested in, which is why we use a 
cable. 

The particular type of cable usually 
used for ground connections is known 
as "bonding cable.” it looks like a 
heavy-duty version of the shield from 
a piece of RG-8U coaxial cable. This 
cable is composed of many smaller 
conductors woven together. This pro¬ 
vides the low inductance connection 
we want. You can usually find a spool 
of bonding cable at a reasonable 
price by searching the tables at ham- 
fests. If you must purchase it from a 
normal supplier, make sure your wal¬ 
let is full—this stuff isn’t cheap. 

Keep ft Short! 

The longer Ihe distance to the 
grounding rods, the less effective 
your ground will be. Ideally, you 
should locate your shack either in the 
basement or on the first floor, where 
the trip to the ground rods Is short. 
This is not always practical, though. 
Those of you who must run your 

Continued on page 43 
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Figure 3. Varactor diode tuning voltage circuits. 


Joseph J. CarrK4!PV 
P.O. Box 1099 
Falls Church VA 22041 

Using and Stabilizing Var¬ 
actor Diodes 

Have you tried to buy an air vari¬ 
able capacitor for a receiver project 
recently? They are very rare these 
days. I've seen them advertised in 
British electronics catalogs, and in an¬ 
tique radio supplies catalogs in the 
USA. but otherwise it’s catch as catch 
can. So, what to do? Well, it seems 
that commercial radio manufacturers 
today use voltage variable capaci¬ 
tance diodes, commonly called varac¬ 
tors, for the tuning function. These 
special semiconductor diodes exhibit 
a capacitance across the PN junction 
that is a I unction of the reverse bias 
potential (see Figure 1). 

The diode representations shown 
in Figures la and 1b are In the form 
of PN Junction diode block diagrams. 
In the N-type region negative charge 
carriers (electrons) predominate, 
while in the P-type region positive 
charge carriers (holes) predominate. 
When a reverse bias potential is ap¬ 
plied, as in Figure la. the charge car¬ 
riers are pulled away from the junc¬ 
tion region to form a depletion zone 
that is depleted of charge carriers 
(hence acts like an insulator or "di¬ 
electric"), The situation is the same as 
in a charged capacitor: an insulator 


separating two electrically conductive 
regions. Thus, a capacitance is 
formed across the junction that is a 
function of the width of the depletion 
zone. And because the size of the de¬ 
pletion zone is a function of applied 
voltage (compare Figures la and 1b), 
the capacitance of the junction is also 
a function of applied voltage. A varac¬ 
tor is a diode in which this function is 
enhanced and stabilized. 

Figures 2a and 2b show two com¬ 
mon circuit symbols for a varactor 
diode. In both cases, the normal 
diode "arrow* symbol is somehow 
combined with a pair of parallel lines 
representing a capacitor. In some 
cases, I’ve seen a variant on Figure 
2a in which an arrow is drawn through 
the parallel plates by extending one 
side of the arrow symbol. I suppose 
that's used to indicate the property of 
"variableness." 

Several different varactors are list¬ 
ed in Table 1. Several of these are al¬ 
so easily available in the ECG and 
NTE replacement transistor lines sold 
by parts houses that normally deal 
with radio-TV repair shops. Look up 
the specs for NTE-611 to NTE-618, or 
ECG-611 to ECG-618 to see if they 
are appropriate for your application. 
Alternatively, look up the replace¬ 
ments for those diodes in the table 
from the ECG or NTE crossover di¬ 
rectories. 

Varactor Tuning Circuits 

The varactor diode 
wants to see a voltage 
that is proportional to the 
desired capacitance. Sev¬ 
eral different circuits are 
used to provide this func¬ 
tion, some of which are 
shown in Figures 3 and 4. 
In all cases, the tuning 
voltage must be supplied 
from a reference voltage 
source that is very stable. 
It is normally considered 
good engineering practice 
to provide +Vref from a 
separate voltage regulator 
that serves only the var¬ 
actor, even when the 
maximum value of the 
voltage is the same as the 
rest of the circuit (e.g. +12 
volts). Therefore, always 
use a voltage regulator to 
provide the tuning voltage 
source potential. Most 
varactors use a maximum 
voltage around +30 to +40 
volts, while many intend¬ 
ed for car radio applica¬ 
tions are rated only to +12 
or +18 volts (checkl). 

The simplest and prob¬ 
ably most popular circuit 
Is shown in Figure 3a. In 


this circuit, a potentiometer (R1) Is 
connected across the Vref supply, so 
the tuning voltage (Vt) is a function of 
the potentiometer wiper position. In 
many cases, a 0.001 \iF to 0.01 jiF 
capacitor is connected from the wiper 
of the potentiometer to ground In or¬ 
der to snuff any noise pulses so they 
don’t alter the tuning (they are, as far 
as the diode is concerned, valid tun¬ 
ing voltage signals!). A series current- 
limiting resistor (R1), usually of a val¬ 
ue between 4.7k ohms and 100k 
ohms, is used to protect the diode in 
case the voltage gets to the breakover 
point, and also to isolate its capaci¬ 
tance from the tuning circuit (other¬ 
wise, Cl would always predominate). 
In many cases, a DC blocking capaci¬ 
tor (C2) is needed to prevent the tun¬ 
ing voltage from affecting following 
circuits, or other circuit voltages from 
affecting the varactor 
diode tuning voltage. 

From the point in Figure 
3a marked “To Circuit,” 
the varactor network acts 
like a variable capacitor. 

A variant circuit is 
shown in Figure 3b. In this 
circuit the tuning voltage 
is only a small portion of 
the reference voltage. 

Thus, the tuning voltage is 
produced by a voltage di¬ 
vider made up of three re¬ 
sistors: R1, R2 and R3. In 


some cases, one or more of the other 
resistors will be a trimmer potentiome¬ 
ter to set the "fine” or “vernier" fre¬ 
quency of the overall circuit. 

Regardless of which tuning circuit 
is used, the resistors, including the 
potentiometer, should be low temper¬ 
ature coefficient types in order to re¬ 
duce thermal drift. Ordinary carbon 
composition resistors are probably 
not suitable for most applications. 

If you wish to sweep a band of fre¬ 
quencies. i.e. in a sweep generator or 
swept receiver (e.g. panadaptor or 
spectrum analyzer), then replace the 
+Vref potential with a sawtooth wave¬ 
form. The sawtooth waveform is a lin¬ 
ear ramp that rises to a specified 
maximum voltage, and then drops 
back to zero abruptly. Unfortunately, it 
Is rarely the case that the sawtooth 
voltage range, the desired swept fre- 



bias conditions. 
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Continued from page 40 

ground connection from the second 
floor might try using copper water 
pipe, which will have lower induc¬ 
tance than any wire and be cheaper 
than bonding cable. By the way, cop¬ 
per pipe makes an excellent substi¬ 
tute for ground rods if you have some 
lying around. 

So you've got your good earth 
connection, and you've got your short 
run to your shack, now what? The 
next component that you need is a 
ground buss. The ideal grounding 
buss is a flat piece of copper with 
copper screws for connection to it. 
The point of the ground buss is to ac¬ 
complish what is called a “star 
ground." In this scheme, all ground 
connections are made to a single 
grounding point which is itself con¬ 
nected to the earth. DO NOT “daisy 
chain" the ground connections from 
one piece of equipment to another. 
This just provides a path for ground 
loops and other signal messiness. 
The star ground Is clean because the 
path of least resistance for RF and of¬ 
fensive signals is to the earth and 
NOT to other equipment. The reason 
we use copper is for low resistance. It 
is traditional and probably best; how¬ 
ever, if you must use something else 
because of cost or availability, it will 
still work. 


Now you've got a place to connect 
all of your equipment to ground. Your 
radios will have a ground screw, no 
problem there, but what about the 
computers? Most computers expect 
to be grounded through the three-pin 
AC connection, but as I said before, 
this is probably not a good ground for 
RF. Next month we’ll take a look at 
grounding the computer equipment, 
and other steps you can take to re¬ 
duce RFI in your shack. In the mean¬ 
time, put in the grounding system. 
Not only will you get advantages 
when you ground your RFI-generat- 
ing equipment, you’ll also see great 
improvements in the performance of 
your radios with the new ground. 

How to Contact Me 

In addition to the address at the 
top of the column, you can use one of 
these electronic addresses to write to 
me: 

jsloman@bix.com 

This address is good for anything: 
questions, answers, business or fun. 

N1 EWO@N0ARY.#NOCAL.CA.U 
SA.NA 

This address Is for fun only; no 
business, please. 

I look forward to hearing from you 
about this column or any other topic 
of interest. Please let me know what 
you would like to read about, and any 
other comments that you have. 73 de 
N1EWO Q 


[q 1 : Always Stuck In Reverse? 

1~a 1 : You won't be with DAIWA 

Cross Needle Meters! 


World famous Daiwa Cross-Needle Meters eliminate the major headache of 
using your antenna tuner: the constant recalibaration of your VSVW? meter 
- and throwing the FWD/REV switch back and forth-as you change bands, 
modes and power levels. With Cross-Needle metering, you get hassle-free, 
full time power, reflected power and VSWR readings simultaneously at a 
glance . 

Fran the originator of the Cross Needle meter, Daiwa offers models to suit 
every application, band and power level.. . 

• CN410 series-compact mobile HF and VHF/UHF models (2 power levels) 
with custom backlit meter for easy & safe night viewing. 

• CN101 series-for PEP and average power reading base station use with 
models for HF and VHF/UHF. 

• Deluxe NS660 series-wilh models covering 1.8MHz thru 2.5GHz, all 
power levels, PEP or average reading with exclusive multiband 
remote sensor capability. 

• Hi-Tech DP800 series-for computerized, fully automatic digital PEP or 
average power reading in three models for 1.8 thru 525MHz. 

The Original Daiwa Cross Needle Meters. Often imitated but never 
duplicated / Once you start using one you’ll wonder how you ever got 
along without it! _ 

© Electronic Distributors Co. 

325 Mill Street N.E. Vienna • VA 22180 (f^rch 

Ph 703 • 938 * 8105 FAX 703 • 938 • 6911 
Contact your fa vorite Dealer today! 



A Packet Radio Program 
for the Macintosh® 

Wrinen specifically foi Macintosh* {nnt a port from DOS i 

System 7 compatible, 32 hit clean 

Implements the full Mac user interface, including: 

Scroll bars in session windows (view previous traffic) 

- Edit menu with Undo, Cut, Copy and Paste commands 

- Saving and Printing of all or part of any session window 

- User re-sizeable split windows 

Supports multiple simultaneous connections each in its 
own window 

Change 'channels’ quickly by simply switching windows 
Simultaneous transmission and reception of packets 
in every session window- 

icons and fields in each window display that session's status 

- Packets outstanding and sent, retries, round trip time 
Stations Heard window displays the last 20 stations heard, 

and continuously updates the list while the window is open 
Monitor window decodes and shows all packet traffic 
Acts as a fully functional digipeater including the ability to 
assign an alias 

OperaEes with any JNC that implements KJSS mode 
Fully compatible with Aaron Wohl's Soft Kiss and 
Sigma Design Associates PackctMac Modem 
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+V ref 
(To Diode 
Tuning Circuit) 


Figure 5. Simple diode thermal compensation circuit. 



To 

Varactor 


Figure 6. Using a special varactor thermal regulator 1C c/e wee. 


Carr’s corner 

Continued from page 42 
quency range, and the varactor volt¬ 
age characteristic are in sync with 
each other. For those situations we 
need to be able to provide a sawtooth 
of variable amplitude to set the sweep 
width and a DC offset tuning voltage 
to provide the center frequency func¬ 
tion. Figure 4 shows how this might 
be done. 

The circuit shown in Figure 4 uses 
three operational amplifiers to provide 
the combination tuning voltage. Op 
amp A1 provides a variable amplitude 
sweep width control to change the 
sawtooth amplitude. If feedback resis¬ 
tor R5 is made 10k ohms, then the 
output sawtooth will have the same 
amplitude as the input sawtooth. If 
higher or lower amplitude is needed, 
then adjust the gain of A1 by select¬ 
ing a different R5 value: Gain = 
-R5/R6 = -R5/10k ohms (the indi¬ 
cates that the circuit is an inverter). 
For tuning voltages to 18 volts, ordi¬ 
nary 741s can be used for A1 through 
A3. 

Digital frequency control can be 
accomplished by supplying the refer¬ 
ence voltage (+Vref) from a digital-to- 
analog converter (DAC) that has a 
voltage output. The binary number 
applied to the DAC binary inputs will 
set the tuning voltage, which in turn 
sets the capacitance of the diode. 
Those who wish to experiment with 
low cost components will find that the 
eight-bit National DAC0800 series de¬ 
vices (available in most local parts 
stores in the Jameco Jim-Pak display) 
will provide 256 different steps of volt¬ 
age (hence also of capacitance and 
frequency). An op amp is recom¬ 
mended to convert the current output 
of the DAC080x to a voltage (the na¬ 
tional Linear Data Book gives exam¬ 
ple circuits as well as specs for the 
different devices in the series). 

Temperature Compensation 

There is one nasty little problem 
with the varactor tuning circuit—the 
thermal drill can be horrible! Accord¬ 
ing to one source, the temperature 
coefficient of capacitance (ppm/xC) 
varied from about 30 ppm/xC at +Vref 
= 30 volts to 587 ppm/xC at +Vref = 1 
volt. Ouch! There are three approach¬ 
es to this problem: ignore it; use Fig¬ 
ure 5 or Figure 6. 

The circuit shown in Figure 5 uses 
a fixed, regulated voltage for +Vref, 


bul passes It through an ordinary sili¬ 
con diode (D2) that is in close thermal 
proximity to the varactor diode (so 
they see the same temperature envi¬ 
ronment). When resistor R1 is set to 
draw a current through D2 sufficient 
to get the voltage drop into the 0.6 
volt region, then the output voltage 


+Vref will track the thermal changes 
to counteract the change of capaci¬ 
tance. In practice, R1 can be the tun¬ 
ing potentiometer when diodes such 
as 1N4148 or 1N914 are used. 

Figure 6 shows a circuit using a 
special zener diode voltage regulator 
sold in Europe under both MVS-460-2 
and ZTK33B type numbers. It ap¬ 


pears to be a +33 volt zener diode 
that has a -2.3 mV/xC temperature 
coefficient, it will provide a nominal 
+33 volt output for all input voltages 
(V) greater than 34 VDC. Again, the 
temperature stabilizer (which looks 
like a diode) is placed in close ther¬ 
mal proximity to the varactor diode 


being protected, The MVS-460-2 part 
is in a TO-92-llke plastic package, 
while the ZTK33B is in the normal 
glass diode package (similar to 1N60 
devices). 

Unfortunately, the MVS-460-2 and 
ZTK33B are hard to find in the USA. I 
bought some from Mapiins Profes¬ 
sional Supplies in England (P.O. Box 
777, Rayleigh, Essex, SS6 8LU, Eng¬ 
land) for £0.382 each (as of this writ¬ 
ing £1 ss $1.57, bul the rate changes 
daily so check before sending money 
orders denominated in pounds ster¬ 
ling) in lots of 25 or more. Unfortu¬ 
nately, with a minimum practical order 


of several pounds sterling, plus a 
shipping charge of £8 for USA 
and Canada, it is best to order 25 
or so. This translates to $27.38 or so. 
if the price still holds as of publication 
dale. Ordering from the UK is reason¬ 
ably easy. You can get an internation¬ 
al money order denominated in 
pounds sterling at many banks, but 
the fee might make you puke (my 
bank gets $15, which is why I opened 
a UK checking account). Alternatively, 
they will accept Visa, MasterCard or 
American Express cards. The bank 
card company will make the currency 
conversion for you, and they use the 
rate in effect on the day they make 
the conversion. I’ve used all three 
types of cards lo make purchases 
from UK electronic and old book 
dealers (my other passion), and have 
experienced no problems. Give them 
the card number, expiration date 
and your signature authorizing the 
charge. 

Well, that’s that for varactors. If 
you want to know more theoretical 
smoke about the subject, then I rec¬ 
ommend Motorola Semiconductor's 
application note AN847 “Tuning Diode 
Design Techniques” (Motorola Techni¬ 
cal Literature Distribution Center, 
POB 20912, Phoenix, AZ 85036). Q 
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Type No. 

Table 1. 

Capacitance Range Tuning Ratio 

Frequency Ratio 

1N5139 

6.8 - 47 pF 

2.7-3.4 

1.6- 1.8 

MV2101 

6.8 -100 pF 

1.6-3.3 

1.6 - 1.8 

MMBV105G 

120- 550 pF 

10-14 

3.2 - 3.7 

MV209 

30 pF 

5-6.5 

2.2-2.5 


“Digital frequency control can be 
accomplished by supplying the reference 
voltage (+Vref) from a digital-to-analog 
converter (DAC) that has a voltage output.” 






Qrp _ 

Low Power Operation 

Mike Bryce WB8VGE 


2225 Mayflower NW 
Massillon OH 44646 

The Two-Fer 

Mr. Webster describes a “classic" 
as being excellent; established; a 
standard: a model of its kind. This 
month we'll take a break from the 
charge controller to work on a simple 
spring classic: the Two-Fer. Yes, it 
was around for a while and it’s been 
through several changes since its 
conception in the QRP Quarterly. The 
original Two-Fer came from Mike 
Michaels W3TS and John Collins 
KN1H. I had my hand in the first pro¬ 
totype PC boards and produced the 
first Two-Fer kits for Dayton. The kits 
sold out in a matter of minutes. 

Several different versions have ap¬ 
peared in many articles. This is a 
modification of a modification, so to 
speak. Bryon Weaver WU2J did the 
modifying this time around. He 
changed out the FET used for the 
VXO and instead installed a common 
transistor. Notice that the output tran¬ 
sistor has also been changed from the 
2N3553 to an MRF476. This is a 5 
watt RF transistor in the flat pak style. 


The circuit will produce 2 watts out on 
14 MHz with 13 volts VCC. 

New Keying Circuit 

This time I changed the keying cir¬ 
cuit around. Connecting the jumper to 
either the “A* or “B" connection on the 
PC board will determine how the os¬ 
cillator will be keyed. 

With the original Two-Fer, the oscil¬ 
lator ran all the time. The oscillator 
supplied the matching direct conver¬ 
sion receiver with the needed injection 
for the balanced mixer. The matching 
receiver for the Two-Fer was a real 
dog. Most builders of the Two-Fer 
simply did not build the receiver. 
Therefore, you had to remove the 
VCC from the crystal oscillator so you 
could hear the other station. Other¬ 
wise, the crystal's frequency would be 
heard in your receiver. 

With this version of the Two-Fer, 
you can select how you want to run 
the crystal oscillator: continuous or 
keyed. The output of the VXO may be 
coupled to a direct conversion receiv¬ 
er by a smail-value capacitor. Unless 
you are planning on using the oscilla¬ 
tor to drive a direct conversion receiv¬ 
er mixer (as In the original version), 


then use the keyed oscillator configu¬ 
ration. This way you won’t have to do 
any fancy VCC switching when going 
from transmit to receive. 

A capacitor for coupling RF to a re¬ 
ceiver mixer may be mounted on the 
PC board. If you don’t plan on using 
this feature you may leave the capaci¬ 
tor out. But, by installing it, you have a 
dandy place to pick up the output from 
the VXO. I use a frequency counter 
for that digital readout feeling every¬ 
one is so used to. 


If you have a sluggish crystal and 
keying the oscillator causes chirp, 
then simply configure the oscillator to 
run continuously. Of course, you'll 
need to remove the VCC during re¬ 
ceive, but you won’t be chirping CW 
anymore either* 

Solid-State QSK 

This version also has something 
new: a solid-state QSK system. By 
adding a small handful of parts we 
end up with a no-relay QSK. Best of 
all, you don’t have to include this fea¬ 
ture if you don’t want to! You can use 
the T/R controller shown in an earlier 


“QRP" column to mute the receiver 
and control the antenna relay if you 
wish. The choice is up to you. 

Construction Is quick and easy with 
the PC board from FAR circuits. Of 
course, you could use just about any 
other method to build the circuit, in¬ 
cluding perf-board. The so called “ug¬ 
ly" construction would work fine, too. 

Notice the use of a ferrite bead on 
the base lead of the transistor. This 
improves stability in the PA under cer¬ 
tain conditions. In some models, I had 


no problem with the PA stages run¬ 
ning away without the bead; using 
other transistors required installing the 
bead. In either case, mount the tran¬ 
sistor as close to the board as possi¬ 
ble. 

Most of the parts can be picked up 
from your local Radio Shack. You 
should be able to build this transmitter 
for less than $20, even if you buy all 
the parts new. If you have a well- 
stuffed junk box, your total cost may 
be next to nothing. A junk box CB 
would be a good source for the final 
PA transistor and driver. In fact, I’ve 
used several different types of transis- 


“Construction is quick and easy with the 
PC board from FAR circuits. Of course, you 
could use just about any other method to 
build the circuit, including perf-board. ” 



Figure 1. Schematic. 
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tors in the final stage and all seem to 
work just line. Some transistors I test¬ 
ed: 2N3553, 2N3866, MRF479, and 
the Cl 909. I used a 2N3866 tor the 
driver with good results, too. A small 
TO-220 style heat sink keeps the 
MRF476 from overheating. It runs a 
tad warm, but not hot to the touch. 

Depending on the crystal you use, 
you may not need the 4.7 uH choke in 
series with the VXO capacitor. In fact, 
one of the rocks I have in the junk box 
would not oscillate with the choke in 
place. If you can {and if you can find 
one), use a double-bearing variable 
capacitor for the VXO. That wiil last a 
lot longer than a cheaper version, and 
will give you a much smoother tuning 
action, too. 

Check out the circuit by first build¬ 
ing the switch and the oscillator. Verify 
operation by listening to the crystal's 
frequency on a receiver, or use a fre¬ 
quency counter. Don't install the final 
PA transistor yet. Build the driver 
stage and test for output in that stage. 
If you have an RF probe, check for 
gain in the driver stage to that from 
the oscillator. An oscilloscope would 
be an ideal tool to check for gain in 
this stage. 

If everything checks out, then in¬ 
stall the PA transistor. Monitor the 
transmitter's current and, with the out¬ 
put going into a dummy load, key the 
rig. You should see about 2 watts of 
RF with 13 volts DC applied. My ver¬ 
sion demanded 360 mA from the pow¬ 
er supply. 

With the rig still connected to the 
dummy load, verify the operation of 
the VXO by listening to your signal on 
the receiver. Your frequency counter 
would be helpful here so you know 
exactly how much spread your crystal 
combination produces. 

The values for the output filter are 
for the 20 meter band. I put one of 



Figure 2. PC board and parts placement. 


these rigs on my favorite band, 30 
meters, by changing the output filter. I 
did not change the driver transformer 
at all. The rig works just fine on 30 
meters as well as on the 20 meter 
band. I did not use the QSK feature 
as I use my T/R controller instead. I 
see no reason why one could not put 
this rig on any other band, with the ex¬ 
ception of 10 meters, by changing the 


vafues of the output filter. 

Even though this is simple project, 
some of the parts may be hard to 
come by. KA7QJY Components at 
PO. Box 3893, Logan UT 84323 has 
everything you need to get this rig up 
and running. Send him a large SASE 
for his part price lists. Of course, a PC 
board for the project is available from 
FAR Circuits, 18N640 Field Court, 


Dundee IL 60118. PC boards are 
$4.50 plus $1.50 S &H. 

For something as simple as a 
handful of transistors, the Two-Fer in 
all its different varieties remains a 
popular project for beginners and old- 
timers alike. 

Next month well get back to our 
charge controller project and put 
those power MOSFETs to work. 01 
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Rtty loop _ 

Amateur Radio Teletype 


Marc I. Leavey, M.D., WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

The more things change, the more 
they stay the same. If you think that’s 
just a nice saying, you should read on 
a bit and share some of my mail this 
month. 

Buck WD4ILS, in Chino Valley, Ari¬ 
zona, states that he “particularly en¬ 
joyed Terry Arnold’s experience work¬ 
ing another op who had never heard of 
a Model 19 Teletype. I started with a 
Kleinschmidt TT-98, went through Mod¬ 
els 28. 32, a 35RO (what a sweet- 
hearti), and various pre-PC 'glass TTY 
setups, including the M-80, M-800, the 
really superb ROM-116 for the TRS-80 
Model III (from Crown Microproducts) 
and am just now abandoning my low- 
technology four-bit Model III for a used 
(but cosmetically lovely) Compaq-Plus 
with 10 Mb hard drive, running DOS 
2 . 2 . 

‘Back issues of 73 will yield some 
interesting solutions to the Baudot-to- 
ASCII conversion task, including a 
completely integrated circuit standard 
and speed converter, all hardware, 
which some lads in Canada designed 
to run 110 baud Model 33s on 45.45 
baud Baudot. It was an elegant and 


electronically simple device, and the 
code conversion firmware was hand- 
burned onto EPROMS- I built one; it 
ran like a champ for years and it finally 
went to the dump when I sold my 
home. But what a jewel* 

“Many of us are so hung up on the 
sound of the Model 28 that we keep 
them around as pets. My Model 35RO 
(an ASCII Model 28) served as a line 
printer off the ROM-116 setup, just for 
the sound! The time and effort neces¬ 
sary to cobble up the electrical inter¬ 
face and the 'driver’ (to compensate for 
the 72-character line length, as op¬ 
posed to the 80 character display width 
of the TRS-80 Model III) were merely a 
labor of love—like keeping an old 
Austin Healy alive beyond its useful 
life." 

HF vs. VHF 

Another letter represents the new¬ 
comer in all of us. It is from Edo van Ti- 
jn VK5AFW, of Iron Knob, South Aus¬ 
tralia. Edo was originally licensed as 
PAICENI/OET in the Netherlands in 
1948, migrating to Australia in 1951. 
This recently retired broadcast techni¬ 
cian Is also interested in these latest 
phases of the hobby. Edo writes, "I 
suppose I’ll have lo go onto HF as, to 


my knowledge, there is no digipeater 
nearby, and I don’t know if an ordinary 
FM VHF repeater will do. Nobody, to 
my knowledge, has ever explained this. 
As a matter of fact, come to think of it, 
nobody I know of has ever really ex¬ 
plained if HF and VHF packet are inter¬ 
changeable .. 

Well, Edo, for all intents and purpos¬ 
es. the signals used on packet really 
are the same, HF or VHF What differs 
are the ways that the digital information 
is encoded onto the radio signal. To 
that end, the differences are much the 
same as the differences between HF 
and VHF RTTY, that is, FSK vs. AFSK. 
While we have covered this material 
before in “RTTY Loop," we will certainly 
be covering it again. Probably a good 
reason to subscribe to the magazine, 
don’t you think? 

I also appreciated the note from 
Jyrki Kellomaki, the Radio Officer of the 
Commodore/Crown Cruise Lines. He 
relates that after installing an AEA PK- 
232 interface on one of the ships in the 
Commodore fleet, he saw the develop¬ 
ment in digital communications that 
has occuned during the past 10 years. 
Last month, this not-yet-radio-amateur 
purchased the same unit for his per¬ 
sonal use, listening to the radio in his 
home In Finland. Well. Jyrki, the next 
step is to get your ticket. What are you 
waiting for? 

Build Your Own? 


question from Matthew Mucker 
KB5FWG. He identifies himself as a 
college student on a budget, who has 
never exercised his full privileges; 

"I’ve been monitoring 144-148 MHz 
lately here in Houston and want to get 
in on the action. But my budget and 
good ol' ham radio spirit have prompt¬ 
ed me to try to build my own 2 meter 
radio. Looking through two or three 
current magazines. Ihere don’t seem to 
be many books out there telling me 
how to do this. Do you have any refer¬ 
ences I could use? I've got a good 
start with the 1991 ARRL Handbook, 
but would like more references for 
IF circuits.” 

My advice about building your own 2 
meter radio from scratch, on a college 
budget? Don’t! Many years ago, I built 
a little 2 meter AM radio, a lunch-box¬ 
sized transceiver from the late Heathkit 
company, called the “Twoer.’ With its 
simple regenerative receiver and crys¬ 
tal-controlled transmitter, it was cheap 
and did the job. But that was when 
there were three people on 2 meters in 
the whole Baltimore-Washington area, 
and miniature meant a seven-pin tube 
instead of an octal. With the advent of 
FM, a whole new game was begun. 

So, when I was in medical school, I 
built Heathkirs fancy new transceiver. 
Still crude by today’s standards, II was 
all I could afford. But, while there are 
kits available even today, although not 
from the late lamented Heathkit, 1 really 
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Hamsats _ 

Amateur Radio Via Satellites 


Andy MacAllister WA5ZIB 
14714 Knightsway Drive 
Houston TX 77083 

While the possibilities of a packet digi- 
peater in orbit tempts the imagination 
with standard 1200 bps AFSK on FM with 
the yet-to-be-launched Arsene satellite, 
other satellite enthusiasts are enjoying 
great high-speed, 9600 bps packet oper¬ 
ation via Kitsat-OSCAR-23. 

The satellite was launched on August 
10, 1992, representing the product of a 
cooperative effort between the Korean 
Advanced Institute of Technology 
(KAIST) and the University of Surrey in 
England. Jeff Ward G0/K8KA acted as 
Project Manager for the effort. After 
launch from the French Guiana Space 
Complex with the TOPEX/POSEIDON 
scientific satellite and the French S80/T 
communications experiment, KO-23 
spent five months In engineering check¬ 
out. Many earth pictures were taken by 
the excellent dual-camera system and 
other experiments were exercised. It has 
even been programmed to 'speak' via 
the 70 cm downlink. 

KO-23 was released for general digitaJ 
communications access on January 15th. 
Opening messages in several languages 
were posted to the satellite bulletin board 
system (BBS) by the Korean control sta¬ 
tion HL0ENJ. Wilhin days, stations 
around the world were uploading mes¬ 
sages. software and picture files. The da¬ 
ta transfer capability of this digital ama¬ 
teur radio satellite is greater than any 
other. Signals are strong and correctly 
modulated from the transmitter, while the 
receivers are quite sensitive. The 1300- 
km-high orbit provides longer access 
than the UoSAT and microsat series. 
These (actors have made KO-23 the 
choice for digital satellite fans. 

Within a week the request queue was 
loaded with callsigns on every pass over 
the United States. Activity is also high in 
Europe and other densely populated ar¬ 
eas. Users quickly discovered the utility 
of KO-23’s digital system and its ease of 


use and time in the sky, compared to 
UoSAT-OSCAR-22 with its lower orbit 
and slightly higher Bit Error Rate (BER) 
caused by its transmitter. 

Earth Station Equipment 

To get active via KO-23 several items 
are needed: a 2 meter FM transmitter for 
the uplink, a 70 cm FM receiver with 
preamp for the downlink, antennas, a ter¬ 
minal-node controller (TNC) with a 9600 
bps modem and a PC-compatible com¬ 
puter running special software to commu¬ 
nicate with digital amateur radio satel¬ 
lites. 

White most stations employ circularly- 
polarized beam antennas for KO-23 
work, some have had reasonable results 
with omnidirectional antennas such as J- 
Poles or Lindenblads. Better results 
come with better antennas, but experi¬ 
mentation can yield surprising outcomes. 
Steve WB5TTS has been quite success¬ 
ful from deep South Texas with omnidi¬ 
rectional antennas mounted on his truck 
parked outside his apartment. Any pass 
over 20 to 25 degrees elevation yields 
good downlink copy and uplink access. 

KO-23 has two uplink frequencies, 
145.850 and 145.900 MHz. A simple FM 
transmit system with 25 to 100 watts Ef¬ 
fective Radiated Power (ERP) works well 
to get into the satellite. Since the trans¬ 
mitter must be operated at 9600 bps, the 
input microphone amplifier must be by¬ 
passed. Simple inexpensive FM 
transceivers can make good high-speed 
uplink rigs once the internal drive point 
(usually at the varactor diode) is found. 

For reception of the 70 cm downlink 
on 435.175 MHz, a scanner or 70 cm FM 
transceiver with a good GaAsFET 
preamp and a small beam will do very 
well To get digital data from the receiver, 
the signal must be brought out from the 
discriminator circuit prior to the audio am¬ 
plifier stage. In many of today's radios the 
discriminator circuit employs only one 1C, 
an MC3357 (or similar). Pin 9 is the dis¬ 
criminator output and can be connected 
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Photo A. KITS AT-A Project Manager Jeff Ward G0/K8KA and Toshio Tango 
JR8XPV in the UoSAT control center at the University of Surrey in England (Pho¬ 
to by JR8XPV.) 



Photo C Congratulations to KAIST and HLOENJ uploaded to the KO-23 BBS by 
JH1AOY in picture ( GIF) form. 


via a shielded cable to the "audio" input 
of a high-speed 9600 bps modem. 

The easiest way to get going on 9600 
bps is to check the TNC manufacturers 
for high-speed TNCs or TNCs that easily 
connect to existing high-speed modems. 
PacComm in Florida has been marketing 
satellite modems and high-speed TNCs 
for a number of years. They can be 
reached at (813) 874-2980. For those in¬ 
terested in some construction work, the 
Tucson Amateur Packet Radio Corpora¬ 
tion (TAPR) has released an updated ver¬ 
sion of their TNC-2 compatible 9600 bps 
modem kit. TAPR’s phone number is 
(602) 749-9479. New options include the 
Digital Signal Processing (DSP) units 
from L. L. Grace [(609) 751-9705] and 
Advanced Electronic Applications, Inc. 
[(800) 432-8873]. When looking for a 
9600 bps solution, ask the TNC or mo¬ 
dem manufacturer for information con¬ 
cerning connections to your radios. Some 
are very simple to interface, while others 
may not even be worth the effort. 

The current group of digital amateur 
radio satellites all use a communication 
protocol system that differs from that 
used in terrestrial AX.25 packet net¬ 
works. Fuji-OSCAR-20 is the only excep¬ 


tion. F-O-20 work requires a Phase Shift 
Keyed (PSK) modem hooked to a stan¬ 
dard TNC, while the others need addi¬ 
tional software running in a PC connect¬ 
ed to the TNC along with specialized 
modems. 

The satellites employ a broadcast pro¬ 
tocol that does not require a connected 
state to exist between the earth station 
and the satellite. A user sends a file re¬ 
quest to the satellite for a file seen in the 
directory. The satellite starts the trans¬ 
mission of the file from space. Other sta¬ 
tions may also request certain files or 
pieces of files. The satellite gives each 
station five seconds of downlink per rota¬ 
tion in the queue. The queue holds a 
maximum of 20 callsigns. While this may 
not seem like much, many times a station 
wants more than one file. While waiting 
to get all of one, the station may hear and 
collect pieces of other needed files. 
When finally requesting the other file, it 
may already be 90 percent complete, 
thus requiring very little time to finish. 
The broadcast protocol has some flaws 
but works much better than separate 
connections for each user. It is not un¬ 
common to collect over 500 kb of files in 
a single pass. 



Photo B. Photo of the KfTSAT team at the Korean Advanced Institute of Technolo¬ 
gy uploaded from Korea and downloaded from KO-23 by WB5UUK. 
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Photo D. Many pictures are uploaded to the KO-23 BBS for worldwide distribu¬ 
tion. At 9600 bps transfer can be very fast, even with the shared downtink. 



Photo E. Pictures, graphs, drawings and even test patterns can be found in the 
KO-23 BBS. 


The user software is called PB.EXE. 
The current version was released on April 
30, 1992. When running, the program 
takes control of the communication activi¬ 
ty. After setting a few parameters like call- 
sign (KO-23 is HL01-11 for PB) and file 
grab preference (you may not want to col¬ 
lect everything) the program makes file 
requests and updates the directory of ac¬ 
tive satellite files when the satellite is in 
view. In only a few days many megabytes 
of disk storage can be filled with E-mail, 


images and new software packages from 
all over. The PB.EXE software is avail¬ 
able free on many terrestrial BBS sys¬ 
tems. The AMSAT-DRIG (Dallas Remote 
Imaging Group) BBS is accessible at 
(214) 394-7438. The software is also pro¬ 
vided with The PACS AT Beginner's 
Guide from AMSAT 1(301) 589-6062]. 
AMS AT does not ship the disk separately, 
but the manual with disk Is an inexpen¬ 
sive $12 in the U.S. 

More information on 9600 bps 


modems can be found In the December 
1991 “Hamsats" column. Other details 
concerning the high-speed digital satel¬ 
lites are in the October 1991. July 1992 
and November 1992 columns. 

Since UoSAT-OSCAR-14 began open 
operation for 9600 bps packet, many 
changes and advances have taken place. 
Today, much terrestrial packet mail is 
sent via satellite. This has caused con¬ 
gestion but has provided a service to the 
amateur community. With many experi¬ 


ments still to be run on KO-23, and the 
possibility of a new Kitsat in orbit as early 
as September, concern has been voiced 
about spreading the satellite gateways to 
the new hamsal. For now. it's all KAIST 
experiments and individual packet opera¬ 
tion. More 9600 bps satellites are on the 
way. They work extremely well. In a few 
years we can expect 56 kbps satellites 
and compressed digital video, but for now 
a few megabytes a day via KO-23 will 
have to do. IQ 


The ears 
have it! 



4 4 The R8 is like a breath of fresh air. with its 
ground-up engineering and up-to-date digital 
control from the front panel. I am very pleased 
to see a quality HF receiver of American 
manufacture that should successfully 
compete on the world market. W 

Bill Clarke 
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When we introduced the American-made R8 Worldband 
Communications Receiver, we knew it would be judged by some very 
discerning ears, experts accustomed to the finest in short-wave listening 
equipment from around the world. After listening to the world on the 
Drake R8 loud and clear, they have 
delivered a decisive verdict. 

They appreciated the R8’s 
sensitivity, clarity, simplicity, and all- 
around versatility so much that many 
of them declared the R8 simply the 
best of its class. High praise, indeed, 
from very well-traveled ears. 

But why take the word of mere 


experts? Put the Drake R8 to the test yourself with a 15-day money- 
back trial period on factory direct purchases, and let your ears be the 
judge. If you're not impressed by Drake's quality, performance and ease 
of operation, all in a receiver costing less than SI .000.00. return the R8 

Receiver within 15 days, and we'll 
refund your money in full, less our 
original shipping charge, To order 
your R8 factory direct, for more 
information, or for the dealer nearest 
you. call 1-800-723-4639 today. 
We're confident that once you’ve 
listened to the R8. your ears will 
hear of nothing else. 




R.L. Drake Company 
P.0 Box 3006 
Miamisburg, OH 45343 
USA 



In touch with the world. 
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Homing in 


Joe Moell, P.E, K0OV 
P.O. Box 2508 
Fullerton CA 92633 

Computerized 
Triangulation, Part 2 

Ask a group of radio direction find¬ 
ing (RDF) enthusiasts why they enjoy 
mobile hidden transmitter hunts 
(sometimes called foxhunts or T- 
hunts), and you'll get many different 
answers. These events are social, 
educational, challenging, exciting, 
mysterious, and fun. While some 
think of a T-hunt as an opportunity to 
Joy ride with radios, I prefer to take 
my time, be methodical, and savor 
the experience. 

However, there are times when 
haste is mandatory. During hunts for 
repeater jammers or stations in dis¬ 
tress, all mobiles must work together. 
One operator becomes the search 
coordinator, gathering bearings from 
each station and triangulating them to 
predict the location of the emitter. 

Last month’s “Homing In” showed 
how a computer can speed up coop¬ 
erative T-hunts. You saw how Fast- 
Workspace, a Macintosh Excel 
spreadsheet macro program devel¬ 
oped by Paul Ternlund WB3JZV, tri¬ 
angulates bearings from as many as 
20 hunters at once, it calculates up to 
190 fixes and determines a refined 
position estimate in less than a 
minule using a double-averaging al¬ 
gorithm. 

Where’s My Balloon? 

As a member of Edge of Space 
Sciences (EOSS), Paul wanted Fast- 
Workspace to do more than just lo¬ 
cate stationary targets. EOSS is a 
Denver-based non-profit group of 
hams who promote science and edu¬ 
cation through amateur radio and 
high-altitude balloon flights. EOSS 
launches helium balloons lifting high- 
tech scientific packages, including 2 
meter tracking transmitters. 

Successfully recovering 20 pounds 
of expensive electronics, dozens to 
hundreds of miles downwind, de¬ 
pends on the EOSS T-hunt team. Af¬ 
ter touchdown, the beacon's range 
might be very short due to Its loca¬ 
tion. There is also the possibility that 
beacon transmitters may fail In flight 
or at impact. Thus, it’s vital for 
hunters to track the package continu¬ 
ously throughout the flight. 

EOSS has launched nine of its 
own balloons, plus one for another 
dub. With WB3JZV’s computer aiding 
in the search, the recovery rate so far 
has been one hundred percent. 

Of course, the computer doesn’t 
do it alone. A dedicated team of RD- 
Fers makes it happen. On the day be¬ 
fore launch, Tom Isenberg N0KSR 
estimates the balloon’s touchdown 
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point, using the latest data on wind di¬ 
rection and speed at various alti¬ 
tudes. 

All hunters must use the same 
map and coordinate system for com¬ 
puterized triangulation. The standard 
map for EOSS is the Pierson Graph¬ 
ics Colorado State Recreational Map. 
Hunters put transparent overlays with 
a gnd of 5-mile-by-5-m|le squares on 
their maps. Point 0,0 on the grid (the 
origin) is selected by Tracking and 
Recovery Group Leader Greg Burnett 
K0ELM, based on the predicted land¬ 
ing point. 

“We could use aeronautical maps 
and do the grid in degrees of latitude 
and longitude,* says WB3JZV. "But 
aeronautical don’t have good road 
markings for hunters on the ground. 
So we just superimpose our standard 
grid on the Pierson map and our X 
and Y coordinates tell us where we 
are and where the T is." 


On Your Marks ... 

As last month’s QRM-hunt exam¬ 
ple showed, triangulation errors in¬ 
crease when cooperating T-hunters 
are grouped to one side of the target. 
Field Coordinator Bob Ragain 
WB4ETT (Photo A) would prefer to 
have them spaced out around the 
predicted impact point, but the roads 
and terrain may make this imprac¬ 
tical. Furthermore, the balloon 
sometimes moves horizontally 
faster than the mobiles can follow. 

While guidance in positioning 
is given on EOSS flights, each 
team selects its locations based 
on its own judgement. Each is as¬ 
signed a tactical callsign (Station 
Alpha, Station Bravo, and so 
forth) for ease of identification 
during the hectic recovery period. 

Unless all stations take bear¬ 
ings on a fast-moving balloon at 
exactly the same time, the bal¬ 
loon’s horizontal velocity will 
cause triangulation errors. So 
tracking stations stay in radio con¬ 
tact. The primary net is on the 
Colorado Repeater Association’s 
2 meter field repeater, placed at a 
high point near the predicted im¬ 
pact zone. When teams are out of 
this repeater’s range, they can 
call on 2 meters to Jim White 
WD0E in Denver, or on 40 meter 
SSB via Dave Gilpin KB0LP. 

Net Control gives a time mark 
whenever bearing information is 
needed, normally at 15-minute in¬ 
tervals. Hunters take bearings at 
these time marks and relay them 
via the repeater or base stations 
to WB3JZV. Standard message 
format consists of the team’s call- - 
sign, tactical call, location X and Y F 
coordinates in miles relative to the T 
origin point, and bearing in de- (/ 

1993 



Photo A. EOSS Recovery Team members prepare carefully for each flight. 
George Riedmuller N0NJM (left). Bob Ragain WB4ETT and Dawn Ragain 
N0OCW are studying the standard map used by all RDF stations. (Photo by Ann 
Trudeau KAOZFI.) 


grees with respect to true north. 

WB3JZV’s FastWorkspace pro¬ 
gram creates separate spreadsheets 
for each sample time. Basic data, In¬ 
cluding launch time, launch point co¬ 
ordinates, callsigns, and tactical calls, 
is entered only once. As bearings 
come in for each sample, Paul types 
all the hunters’ location coordinates 
and bearings next to their callsigns 
on the Calculations spreadsheet 
(Figure 1). then mouse-clicks the Tri¬ 
angulate button. Excel calculates the 
balloon location and displays it and 
the surviving fixes on an X-Y chart 
(Figure 2). 


The balloon’s location and predict¬ 
ed path is announced on the tracking 
net so mobile stations can reposition 
themselves as appropriate. 

With another mouse-click, Paul ac¬ 
tivates the Save-and-Revert macro. It 
puts the prediction from this sample 
time into the Results spreadsheet and 
calculates balloon velocity and head¬ 
ing based on location change since 
the last sample. Excel then automati¬ 
cally saves the Calculations spread¬ 
sheet for this sample to disk and cre¬ 
ates a new Calculations spreadsheet 
with operators' names and calls list¬ 
ed, ready for the next sample. 
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Figure 1. The Calculations worksheet for the last triangulation of the October 31st hunt. 
The moving-target mode is selected by entering ‘balloon’' under the " balloon/fox ' cell. 
(All printouts courtesy of WB3JZV.) 















Figure 2. Excel generates a chart of fixes for each triangulation sample. This one is for the last triangulation. WB3JZV has 
drawn in bearing arrows and identified the actual pickup point. 



Figure 3. Excel adds a line to the Results chart after each sample and estimates the balloon's speed and heading. Mobile T 
hunters use this data as they attempt to follow the balloon's path. 



Figure 4. The scatter chart of data in the Results spreadsheet shows the balloon's complete flight path . 
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A Typical Flight 

EOSS flight #9 lifted off from Long¬ 
mont, Colorado, at 0930 MST last 
October 31. The payload dangling 
from the 70-foot balloon included a 
telemetry and command module with 
two 2 meter tracking beacons. There 
was also a video system with a black- 
and-white camera and a 1-watt ATV 
transmitter. A commandable gim- 
balled mirror gave the camera views 
of the ground, the horizon, and the 
balloon above. 

Balloons for scientific flights will 
eventually break and drop the pay¬ 
load, which parachutes to earth. But 
the time and altitude at which break¬ 
age occurs is very difficult to predict 
and control. On an EOSS flight in 
May 1992, the payload unexpectedly 
stayed in the air for almost 18 hours 
and ended up in Nebraska, almost 
220 miles from the launching pointl 
One goal for this flight was controlled 
separation of the payload from the 
balloon, and the package included a 
device to release the payload on 
command. 

Fourteen T-hunters provided bear¬ 
ings from their mobiles or base sta¬ 
tions at one time or another during 
the flight. The greatest number of 
bearings triangulated at any one time 
was 12 at 10:45 a.m., when the bal- 

“WB3JZVuses the 
Station Performance 
Sheet and practice 
runs to help searchers 
take better bearings. 
‘Before the balloon 
goes up, I put on a 
little accuracy check 
exercise for those 
stations that care to 
partake, ’ he says. ” 

loon reached its maximum altitude of 
92,000 feet. The payload drop mech¬ 
anism worked perfectly, and the pack¬ 
age began its descent. 

Figures 1 and 2 show the calcula¬ 
tions spreadsheet and scatter chart 
for the last set of bearings, taken just 
before loss of signal as the package 
neared touchdown. The triangulated 
location at that time was only four 
miles from the eventual pickup point. 

The RESULTS.FINAL spreadsheet 
(Figure 3) and scatter chart (Figure 4) 
clearly show the balloon’s path from 
Longmont to the grasslands near the 
town of Briggsdale. Erroneous predic¬ 
tions at 9:45 and 10 a.m. occurred 
because most hunters were clustered 
in the predicted touchdown area, 60 
miles northeast of the rising balloon. 
The Station Performance Sheet 
(Figure 5) summarizes how each 
RDF team performed, as judged by 
the number of times that the program 
rejected fixes based on that station’s 
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Figure 5. The program computes this summary of RDF accuracies after the flight. Stations with bold callsigns were fixed, 
while the remainder were mobile. 

bearings. Rejections occur because 
bearing pairs are parallel or diver¬ 
gent, or when a fix is too far away 
from the main cluster of fixes at that 
sample time. 

The lower the rejection rate, the 
better. It is unlikely that any sta¬ 
tion will ever achieve zero rejec¬ 
tions, especially when hunters con¬ 
gregate on one side of the target, 


as they do earty in the flight. 

Sharpshooters’ Secrets 

WB3J2V uses the Station Perfor¬ 
mance Sheet and practice runs to 
help searchers take better bearings. 
"Before the balloon goes up, I put on 
a little accuracy check exercise for 
those stations that care to partake," 
he says. “I go somewhere within the 


footprint of the field repeater, fairly 
close to it. Everybody picks their 
RDFing spot, then calls in and gives 
their bearing to me and their grid lo¬ 
cation. I plug the data into the com¬ 
puter and tell them what their bearing 
error is." 

“I’ve questioned a couple of guys 
who get real bull’s-eyes, less than a 
degree of error," Paul continues. 


"They are consistently red-hot 
hunters. Before they sight down their 
antenna booms toward the signal, 
they take compass bearings on a dis¬ 
tant terrain feature from various spots 
within a 30-foot radius. Then if they're 
in a local magnetic disturbance, they 
can tell it and move as necessary. 
When taking bearings, they take sev¬ 
eral readings from nearby locations to 
average out multipath." 

I tried out WB3J2V’s programs and 
they worked just fine. I used them to 
generate the examples in last 
month’s column. If you would like to 
experiment with computerized trian¬ 
gulation. they are available for your 
non-commercial use. 

For a 3.5“ Macintosh disk with 
macros and spreadsheet files, send 
$10 to Paul Ternlund, 15459 East 
Saratoga Place, Aurora CO 80015. 
Specify standard or high density disk 
type. As usual, neither 73 Amateur 
Radio Today nor I can guarantee this 
offer. You will also need Microsoft® 
Excel version 3.0 or higher to run the 
macros. 

Congratulations to Paul and the 
rest of the EOSS crew for developing 
educational and enriching uses of 
amateur radio. For more information 
on EOSS, contact Vice President 
Marty Griffin WA0GEH, 1647 East 
Geddes Circle North, Littleton CO 

80122. B2 


Enjoy NEVER 

cumbincT^ 

YOUR TOWER 

AGAIN 


Are you roo scared or too okj to cfimn? Neve^ dime 
agar with ttws tower ana aerator tram system 
vovager towers are 13 ana is men trangusr struc¬ 
tures staocaote to any heigh: m 7 i/T. fi or icr 
section lengths Easy to install range case, walk uc 
erection. Next oiumb tower witn leveling bolts in base 
Mount rotor and large heavy beams on Hazer tram 
and witn one hand winch to too of tower for normal 
operating position. Safety lock system operates while 
raising or lowering. At last a cheap, convenient and 
safe way ro install and maintain your beam, This is a 
deluxe tower system that you can enjoy today 

SPECIAL TOWER PACKAGE: 50 ft. high by 18" face 
tower kit. concrete footing section, hinged case, 
HAZE? kit. Pniiiystran guy wires, rumbuckles. earth 
screw anchors, 1(7 mast, tnrust hearing, tool kit. 
arouno rod and camp, rated at 15 so. ft. antenna load 
@ 100 MPH. si 974.95. 

HAZER KITS 

HAZER 2 for Rohn 25-nvy duty alum I2sa ft 
wind load 324.95 

HAZER 3 for Bonn 23-std alum 8 sa ft 
wind load 232.95 

HAZER a for Rohn 25*nvy galv sti 16 sq ft 
wind load 303.95 

TB-25 Ball thrust bearing 2Y7 max mast dia 74.95 


satisfaction guaranteed, call today and order 
by Visa, M/C or mall check. Immediate delivery 


Glen Martin Engineering, Inc 
Dept. A 
RR 3, BOX 322. 

Boonvllle. MO 65233 

816 * 882-2734 

FAX: 816-882*7200 
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CB-T0-10 METERS 


We specialize in CB radio modification 
plans and hardware. Frequency and FM 
conversion kits, repair books, plans, high- 
performance accessories. Thousands of 
satisfied customers since 1976! Catalog $2. 


CBC INTERNATIONAL 

LOU FRANKLIN/K6NH - Owner 
P.O. BOX 31500X. PHOENIX. AZ 85046 


UAI-10 AND UAI-20 
UNIVERSAL REPEATER/LINK 
AUDIO INTERFACE 



Detailed application manual 
Low power operation, 19ma @ 12v 
CTCSS decoder on the UAI-20 only 
Assembled, tested, one year warranty 
Link monftor-mix/monitor mute control 
Adjustable repeater/link/DTMF audio outputs 
Selectable DTMF mule on repealer and link audio 
Repeater, link, auxiliary and control audio inputs 


UAI-10 UAI-20 

$44.00 $89.00 


CREATIVE CONTROL PRODUCTS 

3185 Bunting Avenue __ 

Grand Junction, CO 81504 

(303) 434-9405 aSBM 
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Personal Autopatch 


Make and receive 
telephone calls 
from your mobile or 
HT with your own 
personal autopatch. 

Connect to phone 
line and transceiver 
microphone. PTT, 
and speaker jacks. 

NEW! Now with memory backup. 



1*CQy u> 


_ 2 



• Full duplex or simplex with courtesy beeps. 

• Programmable local and long distance codes. 

• Automatic CYV identification. 

• Microprocessor controlled timeout protection. 

• Controlled by VOX or carrier detect. 

• Regenerated DTMF or pulse dialing. 

« Separate external remote control output. 

• 1.5 ,, Hx4.6"YVx5.05"D shielded metal cabinet. 

Personal Autopatch SDP-600....$199.95 

12Volt power adapter.11.95 

Shipping and handling $5 in US, $15 foreign. 

M fl fc l M day money back gunninIee. 

9(1 (lav warrant. 


j*Com Box 194T- Ben Lomond CA 95005 
(408) 335-9120 FAX 335-9121 
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Ask kaboom 


Michael J. GeierKBlUM 
do 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

Keep On Walkin’ 

Last month, we were discussing 
walkies. Let’s take up where we left off. 

II your walkie is getting power, 
something should be happening. If the 
radio is still completely dead, it is very 
likely that no power is getting to the cir¬ 
cuitry. Once you've eliminated bad 
connections, the power switch, fuses 
and such, the next place to look is the 
voltage regulator. Depending on the 
rig's design, there may be more than 
one. Especially if you get no computer 
operation (no display or response to 
keypresses), check that power is get¬ 
ting to the micro. If not, trace it back 
until you find it. Although today's 
walkies use CMOS micros, most of 
which don’t require regulated voltage, 
many still use regulators, more for the 
purpose of isolating the micro from 
possible voltage spikes or reversed 
polarity than anything else. A dead 
regulator will, of course, shut down the 
micro, and it may cause the rig to look 
totally dead when It really isn’t. 

If the rig does turn on, but doesn't 


The Tech Answer Man 

work properly, you must troubleshoot it 
like you would any radio, Before you 
do, though, it pays to give some 
thought to the specific problems 
walkies encounter. 

QRM 

Many hams use their walkies as 
mobile rigs. Some even use them as 
base stations. Suddenly, they are com¬ 
plaining that thefr receivers don’t work 
properly. For some reason, they can’t 
hear the local repeater. Everyone else 
can, so something must be wrong with 
the walkie, right? 

Not necessarily. The front ends in 
walkies are rather small, and there 
usually isn't room for much in the way 
of bandpass filtering. Also, nearly all 
new rigs have very wideband receiving 
capabilities, making filtering impracti¬ 
cal. The result is that, when connected 
to an outdoor antenna, the average 
walkie is swamped with out-of-band 
signals, overloading and desensitizing 
the front end. Remember, walkies are 
designed for use with those little rub¬ 
ber dummy loads they come with, so 
the front ends are optimized for sensi¬ 
tivity, not resistance to overload. 

By the way, an exception to this 
“rule" is the Radio Shack HTX-202, 


which does not have extended-cover¬ 
age receive. Instead, there’s lots of 
bandpass filtering, making that radio 
pretty immune to signals which will 
wipe out other sets. Despite the ru¬ 
mors going around on packet radio, 
there are no modifications to enable 
extended receive on this rig; the hard¬ 
ware Just won't support it. Oh well, 
there’s a price to pay for everything, 
right? 

If you encounter a receiver desense 
problem, the first thing to do is switch 
to the rubber duck antenna and see if 
it goes away. I remember having such 
a problem in Miami once. Using a 
quarter-wave mobile whip on the roof 
of the car, I could get Into the repeater 
just fine, but I couldn’t hear it very well. 
I switched to the duck and, even inside 
the car, I could hear it just fine. The 
problem is even worse with big base 
station antennas; there’s just too much 
signal strength. These problems do not 
indicate any malfunction of the radio, 
and you shouldn't go in and adjust 
anything. You just have to accept the 
limitations of such a small radio. 

Speaking of antenna issues, I’ve 
seen many instances of worn or 
broken BNC connectors causing 
trouble. Especially if you connect vari¬ 
ous antennas and cables, it can wear 
out. If your receiver sensitivity sudden¬ 
ly drops way down or becomes Inter¬ 
mittent, take a good look at that BNC. 
If the center receptacle is obviously 
worn, you may need a new jack. If it 


looks OK but the problem persists, 
check the connection to the PC board. 
In some rigs, wobbling of the connec¬ 
tor can crack the connection. Also, 
sometimes the BNC can simply be 
loose. If it is, you can bet your ground 
connection is no good. With most 
rubber ducks, it doesn’t matter be¬ 
cause they don’t use the ground 
anyway. But, when you go and hook 
up a mobile antenna, it doesn’t work 
properly. The fix Is simple: a good, sol¬ 
id connection through a tightly secured 
BNC. 

Hello? Hello? 

Another common walkie problem is 
a blown speaker. If you use the rig in 
the car, you probably have to turn it all 
the way up, or nearly so, in order to 
hear it. Some rigs which put out 250 to 
500 milliwatts of audio have speakers 
which are only rated for 100 milliwatts! 
Under normal conditions, it’s no prob¬ 
lem. But, when you blast it all Ihe way 
up for a while, that poor little speaker’s 
voice coil may fry. If the rig works via 
the earphone but the speaker is silent, 
disconnect one wire from the speaker 
and check the voice coil with an ohm- 
meter. It should either be OK or be 
open. If it’s open, you need a new 
speaker. 

A long time ago, I had an odd expe¬ 
rience with this problem. I bought a 
used walkie which apparently had had 
a blown speaker. The previous owner 
had replaced It with a generic one. The 
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radio worked, but it always seemed off 
frequency on receive! Oddly, when I 
pulled it apart it worked fine. As soon 
as I put the two halves of the case to¬ 
gether. it got distorted again. After 
scratching my head for a long time, I 
noticed that the back of the speaker 
was very close to the discriminator 
coil. And, the replacement speaker 
had no shielding behind its magnet. 
You guessed it—the magnetic field 
was detuning the discriminator. I got a 
new speaker from the manufacturer 
and the problem went away. In today’s 
micro-mini world, you pretty much 
have to get most parts from the radio's 
maker. Otherwise, you risk winding up 
with a kludge that doesn’t work quite 
right. 

Lookin’ Bad 

Today's walkies use LCDs to show 
your operating frequency and other pa¬ 
rameters. I’ve covered LCD problems 
in previous columns, but I’ll go over the 
basics again here. Unless the rig has 
been dropped and the LCD is obvious¬ 
ly broken, most likely a display prob¬ 
lem is caused by bad contact between 
the PC board and the display. If the ra¬ 
dio works property but all or part of the 
display is missing, chances are that 
water, cigarette smoke or another con¬ 
taminant has worked Its way into your 
rig. Most LCDs are connected via con¬ 
ductive rubber strips pressed between 
the display’s edge and contacts on the 
board. It takes good, clean contact and 


reasonable pressure for it to work. For 
that reason, the LCD is mounted such 
that it is pressed pretty hard against 
the board. Sometimes, the radio's 
case is used as a housing, with the 
board being screwed up against the 
display. Other times, there’s a frame 
for the LCD, and the whole thing 
comes out of the case as a unit, be¬ 
cause the frame is mounted to the 
board. The frame approach seems to 
work better, but either scheme can al¬ 
low junk to get inside and mess up the 
display. To clean it, you must separate 
the display from the board, clean the 
edge of the display, the conductive 
rubber and the board, and then put the 
whole thing back together again. I've 
successfully used isopropyl alcohol. 
Just be very careful not to drip any on 
the rig's plastic case or display win¬ 
dow, because many plastics are per¬ 
manently damaged by contact with al¬ 
cohol. The conductive rubber strips 
don’t seem to have any problem with 
it, though. 

Getting Pushy 

Keypads also can get gummed up. 
If you must disassemble one for clean¬ 
ing, be extra careful when you pull it 
apart. Many rigs have individual but¬ 
tons which are not joined together, and 
it is very easy to lose them. Always re¬ 
move the PC board with the radio’s 
face pointing down, in order lo keep 
the buttons in place. Even if you don't 
lose any, they often get turned around 


or out of order, so take a look from the 
front before you screw it all back to¬ 
gether again. I can’t count the times 
I've forgotten to do that and then had 
to take it all back apart immediately af¬ 
ter reassembly. Arrrgh. 

Go To It 

Other than these walkie-specific is¬ 
sues, HTs are no different than any 
other radios, and normal circuit prob¬ 
lems must be troubleshot in the usual 
way. So, get out that scope and go to 
it! Now, let’s look at a few letters: 

Dear Kaboom, 

I know this is kind of a weird ques¬ 
tion, but I’m hoping you can help. One 
of our lovely California earthquakes 
has caused a broken circuit to the ceil¬ 
ing heater in our bedroom. I have no 
idea where the break Is. Any idea how 
to find it? 

Signed, 

Brrrr 

Dear Brrrr, 

Yes. this is an odd question, but I 
believe ham radio can come to the res¬ 
cue! You’re a ham, so why not use 
some RF? First, be absolutely sure 
that all power is disconnected from 
that grid of wires. I’d disconnect your 
main circuit breakers to be sure. (Just 
for safety, double-check with a volt¬ 
meter.) When you know there’s no 
power there, try a little QRP! What I'm 
suggesting is that you make a battery- 


powered, very-low-power transmitter. 
A milliwatt will do. Then, connect it to 
the wire feeding the heating grid. Now. 
take a small radio and move it along 
the ceiling until you find the signal. You 
should be able lo find the break pretty 
easily; the signal will drop way off. If 
that doesn’t work, you could try a little 
more RF power (maybe a watt) and a 
field-strength meter. Either way. I’d use 
a fairly low frequency, perhaps 80 me¬ 
ters, so that you don’t mistake nodes 
in the wave for the broken wire. Good 
luck! 

Dear Kaboom, 

I've started building a 15 meter 
QRP rig and discovered that I’ve used 
carbon film resistors instead of the car¬ 
bon composition resistors called for. 
Should I replace them with carbon 
composition parts? Is this substitution 
likely to affect the performance of my 
rig? 

Signed, 
El Switcheroo 

Dear El, 

Yes, it will affect performance—the 
rig may work better! Seriously, though, 
carbon Rim resistors are more expen¬ 
sive and made to tighter tolerances 
than carbon composition units. As far 
as I know, the film resistors are no 
more inductive than the comp ones, so 
it should work fine. Good luck with 
your rig! _ 

73 and see you all next month. Bfl 


Ham help 


We are happy to provide Ham Help listings free on a space available basis. 
To make our job easier and to ensure that your listing is correct, please 
type or print your request clearly, double spaced, on a full 8 1/2” x 11" sheet 
of paper. Use upper- and lower-case letters where appropriate. Also, print 
numbers carefully —a 1, for example, can be misread as the letters I ori, or 
even the number 7. You may also upload a listing as E-mail to Sysop to the 
73 BBS, (603) 924-9343, (8 data bits, 0 parity, 1 stop bit, 2400 baud), on 
Special Events Message Area nil. Specifically mention that your message 
is for the Ham Help column . Please remember to acknowledge responses 
to your requests. Thank you for your cooperation. 


We want to exchange our vintage 
communication receiver, Radio Hol¬ 
land Type BC348W valve-type, fre¬ 
quency coverage 200 KHz to 18,000 
KHz (in 6 bands). Receives AM, CW, 
and SSB and is in perfect working 
condition. Would like lo trade for any 
QRP SSB amateur band transceiver 
with at least 20 meters, but would like 
all the bands. Must be in working or¬ 
der. We also want to exchange a 
Drake TRM-24 100 watt Marine band 
(2, 4, & 8 MHz) SSB transceiver. Has 
no VFO but has 11 preset crystal 
channels. Will trade for amateur band 
QRO or QRP transceiver. Does any¬ 
one have information on converting 
the Drake to the amateur bands, have 
a schematic diagram, and/or have the 
address of the Drake Company? Ad¬ 
dress: Arshad H. Quadri (AP2AHQ), 
Larkana Amateur & SW Listeners 


Club, No. 1989/A 1 Shaikh Street, 
Karma Bagh Larkana 77150, (Sindh) 
Pakistan. Thank you in advance. 

Wanted: Manual and schematics 
for EICO 722 VFO. I will pay copy 
and shipping charges. Gary Trudel 
VE3MPQ, Windsor Ontario, Canada . 
Tel. (519) 944-2962. 

Wanted: All About Cubical Quads 
by William Orr, which is now out of 
print. Will pay. Thanks. Rob Adham 
KB8KEA, 603 McKee Rd., Beaufort 
SC 29903. Tel. (803) 521-4554. 

Needed: Schematic for Heathkit 
Signal Tracer IT-12 and Hallicrafters 
Receiver S-107, and voltage charts. 
Bill Mollenhauer N2FZ, 136 Cedar 
Ave., Pitman NJ 08071. 
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Never say die 

Continued from page 4 
businesses. But I know that almost ev¬ 
eryone listening is going to continue a 
life of quiet desperation, nailed down 
to a lousy job somewhere, lighting 
rush-hour traffic twice a day. 

Sure, I wish that hams would read 
my book ($13 postpaid from Uncle 
Wayne’s Bookshelf), subscribe to my 
What To Do newsletter ($10 for ten is¬ 
sues), and get excited about changing 
their lousy slate and our lousy federal 
government. A few have read it. And a 
few of those are talking about action 
and forming groups. 

When I ask for a show of hands at 
my talks . . . how many of you have 
worked over 300 countries? Maybe 
one hand goes up. I ask who’s been 
active on OSCAR. Another hand goes 
up. How about RTTY? Two hands. 
How about 75 meter DXing? No 
hands. How about 2m sideband? Two 
hands. How about 6 meters? No 
hands. How about moonbounce? No 
hands. Packet? A couple dozen 
hands. SSTV? No hands. ATV? One 
hand. 10 GHz? No one. Hidden trans¬ 
mitter hunts? Couple hands. MARS? 
Three hands. Contests? Four or five 
hands. I’m wondering if Uncle 
Wayne’s Bookshelf should stock ene¬ 
ma bags. 

None of this cost a lot of money. 
Most of my life I haven't had much 
money. I still don’t, in my own mind. 
But a lack of money has never 
stopped me from doing different things 


in amateur radio. It costs peanuts to 
whip together a pair of microwave 
transceivers and head for the moun¬ 
tains. I remember Howie W2QHH, 
who had around two-and-a-half zillion 
certificates collected. He ran maybe 
100 watts to a dipole, and he had a 
ban. 

I decided to have some fun one DX 
contest weekend and fired up my rig 
on 20m. I wanted to see if I could work 
100 countries in one weekend on 
20m. Well, I did it . . . just barely. My 
100th was just seconds before the end 
of the contest. Will I ever forget the 
time I decided I’d work all 50 states on 
75m. It took me three nights to do it, 
and that wasn't even during a contest. 
Three nights, all night 

My first expedition was to Navassa 
Island, back in 1958, and I'm still talk¬ 
ing about it and showing pictures. I’ll 
never forget a minute of that trip . . . 
boy. that was exciting! We came 
damned dose to getting killed several 
times. 

Well. I'll tell you what. Instead of 
having anything in mind to talk about 
at Dayton this year. I'll let you ask 
questions ... if you have any. Other¬ 
wise I might start talking about things 
which will be of little interest lo you, 
like some of the things I write about in 
my editorials . . . like how the 
mind/body works, or how to cure all ill¬ 
nesses, to lose weight to fix our rotten 
educational system, to cut state and 
federal expenses, to get work, to 
make really big money, to cut crime by 
around 80% or more, to cut taxes sub¬ 


stantially, to live longer, to get rid of 
welfare, and other non-ham matters 
which are probably of no interest 
whatever to someone who’s driven all 
the way to Dayton for a super ham- 
fest. You want to scrounge the flea 
market and to see all the new ham 
gear on display, not get involved with 
politics or health things. 

Heck, if you had any interest in liv¬ 
ing very long you wouldn’t have that 
huge beer belly hanging out under 
your tee shirt, be smoking or drinking 
beer, right? There I go being a scold 
again . . . being mean. I really do ap¬ 
preciate the hundreds of you who've 
stopped by the 73 magazine booth lo 
thank me for getting you to lose weight 
and stop smoking. I also enjoy it when 
someone tells me that it was my edito¬ 
rials that got them to go into business 
for themselves, giving them the first 
real freedom they’ve had since they 
were kids. 

The 73 Booth 

Speaking of the booth, we aren’t 
going to have one this year. Now, I 
want to tell you that that was a tough 
decision, but we added up the outra¬ 
geous cost of the booth space, of 
shipping the booth stuff out to Dayton 
(and back), and sending out three 
people to stand In the booth. Then we 
added up what we usually take in sell¬ 
ing subscriptions and books. Whoa 
there, we’ve obviously got to stop 
boothing at Dayton. It still makes eco¬ 
nomic sense at all the other hamfests 
we attend, but the sales at Dayton just 


don’t justify our buying a booth any 
longer. 

A couple of our staffers will still be 
going, but instead of standing around 
in the booth for three days, they’ll be 
going around the hamfest visiting the 
exhibitors to see what’s new and to 
talk about advertising, new product re¬ 
views, and so on. If I can find a place 
to park anywhere near the arena I'll be 
wandering too, so say hello when you 
see me. Yes, of course I'll have some 
discount subscription forms with me. 
David Cassidy suggested I push 
around a shopping cart full of my 
books to sell. Not a bad idea. I could 
sort of live out of it like a bag lady 
since I won’t have a boolh to store the 
usual ton of stuff I can’t stop myself 
from bringing along . . . HT, cameras, 
a few samples of my CDs, my laptop 
computer, and so on. 

So I’ll try one more year giving a 
talk and see If there seems like 
enough interest for me to bother next 
year. My talk is at 1 p.m. on Saturday, 
il you aren’t too busy haggling over 
something in the flea market to bother. 
Maybe it’ll rain again and help pack 
my room. I’ll do a little rain dance. 

Another COR 

Sure enough, a third magazine with 
that titlel There's the ham contest 
magazine, then Congressional Quar¬ 
terly, and now CO (Communications 
Quarterly), published by Digitel. Being 
in the communications equipment 
business. I suspect they’ve never 
Continued on page 88 




Thruline Directional Wattmeter— 

The worldwide standard in 
directional wattmeters, 

• Accurate within +/-5% of full scale 
reading. 

• Measures forward or reflected power in 
coaxial transmission lines under any 
load condition. 

• Rower range from lOOmW to lOkW, 
frequency range from 0.45 to 2300MHz. 

• Utilizes Bird's “QC" quick change 
connectors for interchangeable field 
operation without recalibration. 

• Built-in remote-reading capability. 

• Peak reading version available. 

Call or write today for more details on the 
industry Model 43 wattmeter and to receive 
a complete Bird catalog. 


BUD 


30303 Aurora Rd., Cleveland, OH 44139 U.SLA. • (216) 248-1200 
TLX: 706898 Bird Elec UD • FAX: (216) 248-5426 
WESTERN REGION OFFICE: Ojai. CA • (805) 646-7255 


Electronic Corporation 


EVERY ISSUE 
of 73 

on microfiche! 

The entire run of 73 from October, 1960 
through last year is available. 

You can have access to the treasures of 
73 without several hundred pounds of 
bulky back issues. Our 24x fiche have 98 
pages each and will fit in a card file on 
your desk. 

We offer a battery operated hand held 
viewer for $75, and a desk model for 
$220. Libraries have these readers. 

The collection of over 600 microfiche, is 
available as an entire set, (no partial sets) 
for $285 plus $5 for shipping (USA). 
Annual updates available for $10. 

Your full satisfaction is guaranteed or 
your money back. Visa/MC accepted. 

BUCKMASTER 

PUBLISHING 

"Whitehall'' 

Route 4, Box 1630 

Mineral, VA 23117 

703 - 894-5777 

800 - 282-5628 

CIRCLE 168 ON READER SERVICE CARD 


66 73 Amateur Radio Today * April, 1993 


CIRCLE 176 ON READER SERVICE CARD 




Hams with class 



Carole Perry WB2MGP 
Media Mentors, Inc. 

PO . Box 131646 

Staten Island NY 10313-0006 

Teaching Through Learning 
Channels 

In almost every case, the success 
or failure of any course, amateur radio 
included, depends on the effectiveness 
of the person in front of the room. This 
Is one reason why teachers are en¬ 
couraged to keep going back for in- 
service courses and to continuously 
keep abreast of new educational tech¬ 
niques. 

One of the best postgraduate cours¬ 
es I ever took was something called 
“Teaching Through Learning Chan¬ 
nels." The goal of the class was to 
teach instructors how to observe the 
signals that students exhibit, indicating 
how they prefer to learn. These signals 
are the continuous reference points by 
which we, as teachers, recognize what 
il is that students need in order to 
learn. 

I believe that these skills of obser¬ 
vation are crucial to the development 
of good teachers and instructors. Be¬ 
ing a skilled observer in the classroom 
can make the difference between be¬ 
ing a good teacher and being a great 
one. Learning to observe and interpret 


the kinesthetic/tactual, auditory and vi¬ 
sual clues that students of all ages 
demonstrate In a class will enable the 
teacher to relate these clues to the stu¬ 
dents' learning styles. 

A really professional teacher knows 
the value of being flexible in his or her 
teaching style. Teaching, as well as 
learning, should be an ongoing pro¬ 
cess. The instructor who has learned 
to expand his or her style to include 
concrete, abstract, sequential and 
global strategies will inevitably be the 
one whose students get the best of 
meaningful learning experiences. 

I get many letters from teachers 
who want to know how to keep the mo¬ 
tivation high with young people In a 
ham radio program. The answer is re¬ 
ally the same as it would be for the 
successful teaching of any discipline: 
The teacher must continuously in¬ 
crease his or her knowledge, refine his 
skills, and expand his teaching re¬ 
sources. 

Studies have shown that students 
learn best when a teacher teaches to 
the preferred learning channel of that 
person. A learning channel Is a way or 
method by which an Individual Is able 
to best process information: visual, au¬ 
ditory, or kinesthetic. The teacher of 
amateur radio is fortunate enough to 
have the opportunity to be able to hit 


all these learning channels in creative 
and stimulating ways. 

Let’s define some of these tech¬ 
niques so that any teacher or instructor 
reading this can begin to incorporate a 
fresh approach into his own teaching 
style. 

The Concrete/Sequential strategy 
Includes doing such things as having 
field trips organized step by step, with 
a goal; structured demonstration 
lessons; simulations that follow the 
rules; using step-by-step directions to 
complete a task; and using concrete 


materials and following directions. The 
ham radio instructor can plan field trips 
to local museums with ham radio sta¬ 
tions or electronics exhibits; or plan a 
visit to the radio room of a major com¬ 
munications center In the area, such 
as police or fire radio and dispatch 
rooms; or plan a visit to a local ham 
who has an impressive station. 

The Concrete/Global strategy In¬ 
volves giving choice-optional assign¬ 
ments involving real things, concrete 
problem-solving simulations, learning 
through trial and error and using real 


CREATE is serious about tong term reliability. 
See tike entire Create line at Dayton... Rotators, 
Roof Towersand CLPantennas! j ■ ■ 

High Grade Aluminum Roof 
Top Towers are excellent for 
you antenna requirements. 
Guying is recommended lo 
insure safety. 




One antenna does it all! 

CLP5130-1 
50-1300 MHz 
Continuous 
Coverage 
23 elements 
Weight 11 lbs. 

Boom Length 5.8 ft 
Longest element 9.8 ft 
Forward gain 10-12dB 
Wind Survival 90m.p.h. 

Front to Back ratio 15dB 
VSWR 2.0:1 or less, max. 
Transmit Power to 500 Watts 


RC5-3 Rotator Series 





Cast and machined aluminum case 
Reverse Delay Control (RDC) 
Worm Drive Brake Gearing 
Auto Mast Clamp Guides, 

Water Tight Connectors, 

Preset on 3 models, 

Circle overlays available for U.S.A. 


Electronic Distributors Co. 

325 MEi Street Vienna VA 22180| 
Call Your Dealer Today! 


PCB and SCHEMATIC C.A.D. 



EASY-PC 


Runs on 

PC/XT/AT/286/386 with 
Here, CGA, EGA, VGA. 
Design Single sided, 
Double sided and 
Multilayer boards. 
Provides Surface Mount 
support. 

Standard output includes 
Dot Matrix / Laser / InkJet 
Printers, Pen Plotters, 
Photo-plotter and N.C. 
Drill. 

Award Winning EASY-PC 
is now in use in over 
14,000 Installations in 70 
Countries World-wide. 
Much easier than 
Lightbox and tapes. 
SUPERBLY EASY TO 
LEARN AND USE. 

Not Copy Protected. 


Options:- 1000 piece symbol library $75.00, 

Surface Mount library $112, Gerber import facility $195.00 


For full info', write, fax, call or use Inquiry # 


BRITISH 


Number One Systems Ltd. 1 So 

REF: 73, HARDING WAY, ST.IVES, HUNTINGDON, — m 
CAMBS., ENGLAND, PE17 4WR. 


Telephone: Fax: 

USA: 011-44-480-461778 USA:011-44480-494042 AMEX,VISA, 
Intnl:- +44480461778 Intnl:- +44480494042 MasterCard 
UK 0480 461778 UK 0480 494042 Welcome 
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objects, committee work on real pro¬ 
jects, and discovery learning. There 
are hundreds of basic electronics ex¬ 
periments applicable to every age 
group which can be used In an exciting 
way in the classroom. If you have a 
large group, break them up into small¬ 
er units and provide materials for each 
group to work with and record their re¬ 
sults. 

The Abstract/Sequential strategy in¬ 
cludes lectures, with questions and an¬ 
swers, in a step-by-step progression; 
audio and/or video tapes in a step-by- 
step sequence, almost all textbooks, 
explaining theories through deductive 
reasoning, getting the main idea 
through sequential presentation, and 
programmed instruction. The good 
teacher will choose the appropriate 
textbook, handout materials, etc. for 
the age and interest level of the group 
and use this as only one of the teach¬ 
ing strategies to be utilized in the 
classroom. 

The Abstract/Global strategy is hav¬ 
ing open-ended think sessions, group 
discussions, allowing think time for re¬ 
flection before beginning a project or 
assignment, optional reading assign¬ 
ments, and allowing the students to 
get their own “Aha." Having a student 
at the front board during the group dis¬ 
cussions is a good idea. The student 
can make a list of the key words of the 
discussion. When the class gets divid¬ 
ed into triads or small groups after the 
discussion, they can refer back to the 
key words and use them to plan their 
own next steps for their task. 


Learning Channel Inventory 

About one week into the new term, I 
administer the following inventory to 
my classes. The kids have fun filling it 
out, and I am able to use the results to 
plan my initial teaching strategies for 
that particular group. 

Check four to six statements that 
identify how you prefer to learn. 

When learning, I prefer to: 

a. Work with real things. 

b. Talk to myself while reading a 
book or questions on a test 

c. Read material about what I'm 
learning. 

d. Sketch or doodle while learning. 

e. Hear things explained first. 

f. Watch a film or video. 

g. Work with materials related to 
what is to be learned. 

h. Listen to tapes, the radio or 
recordings. 

i. Watch someone illustrate or 
demonstrate the information. 

j. Perform through simulations, 
games, role plays. 

k. Listen to experts describe and 
explain the information. 

l. Look at charts, maps, graphs or 
pictures. 

Plan your teaching strategies to 
match the results you get on your in¬ 
ventory. It's probably safe to say that 
the more you are able to correlate the 
two, the more effective your teaching 
will be. Be flexible, monitor your re¬ 
sults, and be involved with the learning 
process of your students. Teaching 



Photo B. Ham radio in the classroom lets you use a multimedia approach to 
learning. Shown here: An ATV demonstration. 


amateur radio allows you to have a 
multimedia approach to learning. Take 
advantage of itl 

Be sure to join us at the Dayton *93 
Hamvention Youth Forum on April 
24th. I’ll be showcasing youngsters 


from all across the country. We've got 
a dynamic, accomplished group of chil¬ 
dren who will be speaking this year. 
Please come and meet them and bring 
some children along with you. C U 
there. IH 



£ree 1-800-606-0908 

PRICING AND ORDERS ONLY 


Link Communications RLC-1 
Repeater and Linking Controller 
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AEA • ASTRON • COMET • CUSHCRAFT • DIAMOND • KANTRONICS • MFJ 
» SANGEAN » SON Y SHORTWAVE» DRAKE« MANY MORE... 

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE 
TECHNICAL, USED GEAR, INFO 203-666-6227 24HR FAX 203-667-3561 


LENTINI COMMUNICATIONS INC. 

21 GARFIELD STREET. NEWINIGTON. CT 06111 

Hours: M-F 10-6. _ C.O.D.s Same Day 

SAT. IO -4 \ Ej3 R5M OK Shipping 
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(2) Full Feaiured. Full Duplex. Repeater/Link Pons 

Both ports can operate as Connected or Stand Alone 

Repeaters, Cross-Connected Link Ports, or Both 

Each Port has its own ID message. Courtesy Beep, Hang Timer 

TOT Timer, ID Timer, and CW Frequency; All user Programmable 

Completely DTMF Programmable. No Factory ROM programming needed 

(4) Analog Lines Programmable for Temperature and Voltage Readings 

(4) Input Lines for Contact Closure Readings at your repealer site 

(5) Output Lines for control of external peripherals, and site functions 
Both pons have COR and PL inputs allowing off site access changes 
DTMF access from either port, with E J PROM Variable Storage 

2400 Baud Serial Port allows Computer, Packet and Modem programming 

All commands can be renamed from 1 to 4 digits in length 

Independent DTMF muling function can be assigned to each port 

Analog Lines have Voltage source for the LM335 Temperature Sensor 

Doug Hail RBI-1 Remote Base Control of Kenwood Radio Support 

COR polarity jumper, and -6dB/Octave de-emphasis jumper per port 

DTMF valid LED allows visual indication of valid received tone 

Each port has its own DB-9 Connector for radio port connection 

Small board outline, only 4.50” x 7.50" : Low Power, only 25mA Current Draw 

Each Link port can be expandable up to 3 links using the RLC-6 Link Expansion 

Optional 19" Rack Mount Cabinet for mounting the RLC-1, the RLC-6 Boards 

All These Features for Only: 

$175.00 plus s&h 

H If V V 

Link Communications 

P.O. Box 1071 k V V 

Bozeman, MX 59771-1071 
(406) 587-4085 Voice&Fax 
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Atv _ 

Ham Television 



Photo B. Close-up view of the Micro Video Products miniature video camera (MVP 
Series V). 


Bill Brown WB8ELK 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

The HatCam 

Thanks to the latest In miniature 
video technology, the ability to car¬ 
ry a complete ATV transmitter and 
camera on top of your hat is now a 
reality- Imagine an extremely 
portable ATV system that weighs in 
at under eight ounces (with a nine- 
volt battery) and gives you a range 
of thousands of feet With the Hat- 
Cam system, you only need to turn 
your head to point the camera. 
This is the perfect setup for special 
events, hamfests and ATV demos. 
No cumbersome clutter of cables 
are needed to hook up this sta¬ 
tion—just put on your hat and 
you're ready to transmit. 

The HatCam, shown in Photo A, 
was designed by Jeff Brown 
N8UEJ and Dave Pelaez 
AH2AR/8, and first shown at the 
1992 Dayton Hamvention. There 


are two items that make the Hat¬ 
Cam a reality. The four-ounce 
miniature TV camera from Micro 
Video Products (the MVP Series V) 
and the Micro-ATV transmitter de¬ 
scribed in the July 1991 Issue of 
73, page 9. The Micro-ATV trans¬ 
mitter Is the size of a postage 
stamp and puts out enough power 
(80 mW) for a decent range. 

The MVP-V Miniature TV Camera 

The truly remarkable achieve¬ 
ment is the incredibly small B/W 
TV camera from Micro Video Prod¬ 
ucts (Telephone: (800) 473-0538]. 
The MVP-V (see Photo B) mea¬ 
sures just 1-1/4° square by 2-1/4" 
long. It fits neatly in the palm of 
your hand and is the smallest 
camera I’ve seen so far. At 
$289.95, it's surprisingly affordable 
for a camera of its size. The MVP- 
V has a built-in wide angle lens, an 
automatic electronic iris and an 
excellent light sensitivity of 2 lux. 
Its small size and superb perfor¬ 
mance should make it a popular 


choice for R/C model ATV, Handle- 
Lookies, as well as a hamshack 
camera you can mount just about 
anywhere. 

Build Your Own HatCam 

Once you’ve acquired the trans¬ 
mitter and TV camera, all you need 
is a baseball cap. The MVP-V TV 
camera should be mounted secure¬ 
ly to the bill of the cap with a 3/8’ 
long 1/4-20 bolt. Try to mount the 
camera near the edge of the bill so 
that the hat isn’t in the field of view. 
Next, run the video/power cable 
around the edge of the cap so that 
you have enough cable to reach 
the back of the cap. 

Mount the ATV transmitter in a 
small plastic project box (a case 
from a kid's walkie-talkie was used 
for the HatCam shown in Photo A). 
Make sure you have room in the 
box for one or two 9-volt batteries, 
the video and antenna connectors, 
and the power switch. You can use 
a small 450 MHz rubber duck for 
the antenna. If you modi¬ 
fy the case from a kid's 
walkie-talkie, you can 
use the on-board tele¬ 
scoping whip for the 
ATV antenna. Now just 
clip your transmitter to 
the plastic strap on the 
back of your baseball 
cap. hook up the cable, 
and you’re ready for 
some real portable ATV 
fun! 

You can expect about 
30 minutes of life if you 
operate both the camera 
and the transmitter from 
one 9-volt battery. Two 
batteries in parallel 
should give you upwards 
of an hour. If you run 
with the batteries in par¬ 


allel, be sure to wire a 1N4001 
blocking diode from the positive 
terminal of each battery to the 
common positive supply point. As 
an alternative, you can power the 
transmitter and camera from sepa¬ 
rate batteries. 

The Future 

Of course you can use the 
miniature components of the Hat¬ 
Cam for your own special applica¬ 
tions. You no longer need a 1/4- 
scale R/C plane to carry a large 
ATV transmitter and camera. Many 
of the smaller planes should have 
enough lift to fly this system. R/C 
cars and even boats are other like¬ 
ly candidates. How about a Dog- 
Cam? Now you can see your pet’s 
point of view as it catches a Fris- 
bee! 

I imagine that as cameras and 
transmitters get even smaller, you 
might even see a practical version 
of the Dick Tracy video wristwatch 
in the not-too-distant future. EQ 



Photo A. Jeff Brown N8UEJ demonstrates the HatCam. The camera is attached to 
the biii of the hat and the transmitter clips onto the plastic strap on the back. 
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HATCAM SUPPLIERS LIST 

MVP Series V TV Camera 
Micro Video Products 
1334 So. Shawnee Dr. 

Santa Ana CA 92704 

800) 473-0538; Fax: (714) 545-8041 

Micro-ATV transmitter 
Assembled/Tested: 

PC. Electronics 
2522-WG Paxson Ln. 

Arcadia CA 91007 
(818) 447-4565 

Kit Version: 

Elktronics 
12536T.R. 77 
Findlay OH 45840 
(419) 422-8206 















Special events 

Ham Doings Around the World 


APR 3 

AJAX, ONTARIO, CANADA The South 
Pickering ARC, Inc., and the North Shore 
ARC, Inc., will sponsor a Flea Market from 
9 AM-2 PM at the Pickering High School 
on Church St. North, Pickering Village, in 
Ajax. Vendors: To register in advance, 
contact South Pickering ARC, Inc., RO. 
Box 53, Pickering Ontario, L1V 2R2, 
Canada. Make checks payable to the 
South Pickering ARC, Inc. For info, con¬ 
tact: Ron Brown VE3WZ, (416) 839-3711; 
Kim Becker VE3SVZ, (416) 571-6883; 
Garry Brisbane VE3REP. (416) 683-4335; 
or Bob Partridge VE3SRD, (416) 839- 
75850. 

CHESAPEAKE, VA The 8th annual 
Chesapeake “SpringFest 93” Amateur Ra¬ 
dio/Computer Show will be held at Virginia 
Beach Pavilion from 8 AM-3 PM. VE Ex¬ 
ams by COXA: Bring original/Copy and ID. 
Talk-in on 146.970-. Dealers contact: Pre¬ 
ston P I pock N4SHI, (804) 543-4610. 
Flea-Market contact: Robert M. Holt 
N4SFH, (804) 487-1896 , or Chuck Mose¬ 
ley KD4IJU, (804) 545-1303. Sponsored 
by Chesapeake ARS. 

NW ROCHESTER, MN The Rochester 
ARC will hold their annual Hamfest at 
John Adams Jr. High School, 1525 31st., 
NW Rochester, starting at 8 AM. Talk-in on 
146.82 (WOMXW/R). Write to Scott Sher- 
ratt N6VB, 6982 indigo Ct., NW Rochester 
MN 55901. 


WILLIAMSBURG, VA The Williamsburg 
Area ARC will sponsor ARRL Exams April 
3rd. Contact Andrew Swanson WJ4X, 
(804) 253-2811. 

APR 3-4 

SPOKANE, WA The 16th Annual Inland 
Empire Hamfest/Computer Show will take 
place at Spokane Youth Sports Bingo Hall, 
East 2230 Sprague Ave. Set-up Fri., Apr. 
2nd, 12-5 PM. Contact u lke" Brown 
KF7PU, (509) 459-2667. 

APR 4 

RALEIGH, NC The Raleigh ARS will pre¬ 
sent its 21st Hamfest/Computer Fair in the 
Jim Graham Bldg., NCS Fairgrounds, from 
8 AM-4 PM. To pre-register for VE Exams, 
contact Vince AA4MY, (919) 847-8512. 
Dealers, contact Rollin Ransom NF4P, 
1421 Parks Village Rd., Zebulon NC 
27597. Tel. (919) 269-4406. Talk-in on 
04/64. 

SOUTHINGTON, CT The 10th annual 
Fleamarket of the Southington ARA will be 
held at Southington High School from 
9AM-1 PM. Set-up at 7 AM. For details 
contact Steve N1GCV, (203) 621-6191. 
Talk-in on 146.88, 224.80, 444.25, 145.49. 
Pre-register for VE Exams by sending an 
SASE to Southington ARA, P.O. Box 873, 
Southington CT 06489. 

APR 10 

CLINTON, TN Oak Ridge ARC will hold 


Listings are free of charge as space permits. Please send us your Special Event 
two months in advance of the issue you want it to appear in. For example, if you 
want it to appear in the January issue, we should receive it by October 31. Provide 
a clear concise summary of the essential details about your Special Event. Check 
Events.TXT. in Special Events File Area fill on our BBS (603-924-9343). for list¬ 
ings that were too iate to get into publication. 


the “Oak Ridge Hamfest '93” at the Na¬ 
tional Guard Armory in Clinton, from 8 
AM-5 PM. ARRL sanctioned. Talk-in on 
146.88, 146.97 (W4SKH). VE Exams by 
WCARS; contact Ray Adams N4BAQ, 
4325 Fetty Dr, Knoxville TN 37918. Ham¬ 
fest contact: Gene Muncy KB4UMM, (615) 
435-1588. 

FERGUS FALLS, MN The 6th annual 
ARRL Affiliated Hamfest sponsored by the 
Lake Region AC, will be held from 8 AM-3 
PM at the Hockey Arena, Otter Tail County 
Fairgrounds. VE Exams. Set-up at 4 PM 
on Friday. Contact Keith McKay NOFKF, 
(218) 826-6274. 

JOHNSON CITY, TN WCARS/VEC Ex¬ 
ams will be held at 10 AM in Room 223, 
Technology Bldg., ETSU. Contact Charfes 
Hensley AC4QF, (615) 743-5144 or (615) 
926-1171 X7807 ; or C.V. Jayne, Jr. 
W4NHT, (615) 282-5822. 

MARION, NC VEC Exams by the West 
Carolina ARS, will be held at 2 PM at the 
Asheville Federal Bank Bldg., Main St. 
Please call Cecil D. Potter WB4UCF (704) 
724-4007, for details. 

MARYVILLE, TN The West Carolina ARS 
will offer VE Exams at 7 PM at St. An¬ 
drews Church Hall, W. Broadway. Please 
contact Carroll Peabody W4PCA, (615) 
982-5839 

MEMPHIS, TN VE Exams will be held at 
9 AM at Central Church, 6655 Winchester 
Rd. Sponsored by WCARS. Please call 


Win Guin W2GLJ, (901) 754-4552 , or Nita 
Wofford N4DON, (901)363-4971. 

ROANE COUNTY, TN VE Exams spon¬ 
sored by WCARS, will be held at 10 AM at 
Pond Grove School, Rockwood. Contact 
Richard Spiltee AA4KS, (615) 354-4281, 
or Bill Smelcer KA4AAD, (615) 882-9070. 
SOUTHINGTON, CT The Southington 
ARA will hold its 10th annual Fleamarket 
at Southington High School from 9 AM-1 
PM, at the Southington High School. Set¬ 
up at 7 AM. Talk-in on 146.88, 224.80, 
444.25, 145.49. Contact Steve N1GCV, 
(203) 621-6191. VE Exams by pre-regis¬ 
tration only; send a SASE to Southington 
ARA, P.O. Box 873, Southington CT. 
06489. 

WEST MEMPHIS, AK WCARS VE Ex¬ 
ams will be held at 9 AM at Rosewood 
United Methodist Church, 2303 E. Barton 
Ave. Contact Gene Bagley AB5BL, (501) 
739-4029, or Rev, Richard Gregory 
AB5CH, (501) 735-4060. 

APR 11 

JASPER, TN West Carolina ARS VEC 
Exams will be conducted in the Jasper 
Public Library at 1 PM. Please call 
Charles Wooten KD4XX, (615) 942-5116, 
or Wallace S. Brown KD4XV, (615) 942- 
2836. 

APR 15 

FENTRESS COUNTY, TN VE Exams by 



Amateur Software 
and Hardware for 
the Commodore User 


TALK WITH THE KNOWLEDGEABLE PEOPLE AT 


T- 


ART-1 *. A complete interlace system for send 
and receive on CW, RTTY (Baudot & ASCII) and 
AMTOR, for use with the Commodore 64/128 
computer. Operating program on disk included. 

$199.00 


a 


UEMENT 

- ELECTRONICS 


AIR-1 : A complete interface system for send 
and receive on CW, RTTY (Baudot & ASCII) and 
AMTOR, for use with Commodore VIC-20. 
Operating program in ROM. 



FEATURING AN EXTENSIVE LINE OF YAESU PRODUCTS 


SWL 


AIRDISK: An AIR-1 type op¬ 
erating program for use with 
your interface hardware. Both 
VIC-20 and C64/128 programs 
on one disk. $39,95 

AIR-ROM: Cartridge version 
of AIRDISK for C64/128 only. 

$59.95 


SWL: A receive only cartridge for CW, RTTY 
(Baudot & ASCII) for use with Commodore 64/ 
128. Operating program in ROM. 

$69.95 


3 j £ 


ALL MODE HF 
BASE STATION 




YAESU U.S.A. 


MORSE 

COACH 


MORSE COACH: A complete teaching 
and testing program for learning the Morse 
code in a cartridge. 

For C64orC128. $49.95 

VEC SPECIAL $39.95 


FT411E 

2M HT 

$299.00 

FT811 

440 MHZ HT 

$346.95 

FT470 

2M/440 HT 

$421.95 

FT911 

122 MHZ HT 

$415.95 

FT5200 

2M/44 MOBILE 

$648.95 



G and G ELECTRONICS 

OF MARYLAND 


8524 DAKOTA DRIVE, GAITHERSBURG, MD 20877 
nSTi (301) 258-7373 PS| 
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IF YOU’RE IN THE BAY AREA, STOP BYI 

1000 S. BASCOM AVENUE 
SAN JOSE, CA 95128 

Call us at (408) 998-5900 

Since 1933 
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the West Carolina ARS will be held at 7 
PM at the First BapSst Church. Call Mike 
Ledbetter AB4BX, (615) 879-8626, or 
Fred Davis K8DOC, (615) 879-9268 for 
details. 

APR 17 

BOWLING GREEN, KY The National 
Guard Armory on Hwy. 231. near the 
Green River Pkwy., will be the location for 
a Hamfesl/Computer Fest sponsored by 
the Kentucky Colonels ARC. from 7 AM-2 
PM. Talk-in on 146.25/.85 rplr. Call Den¬ 
ver, (502) 777-3681 , or write: P.O. Box 
9781, Bowling Green KY 42102. 
COLUMBIA, SC The West Carolina ARS 
will offer VEC Exams at the Red Cross 
Bldg,, Bull St., starting at 8:30 AM. For de¬ 
tails. call Ray Rogers N4WR, (803) 345- 
3373. 

GOOCHLAND, VA The S.M.A.R.T. 
Swapfest will be held at the Goochland 
County Fairgrounds beginning at 8 AM. 
Set-up at 6 AM. VE Exams at 12 noon. 
Talk-in on 147.27 and 444.800. Contact 
Wanda Clemons KD40CK, (804) 556- 
4392. 

JOPUN, MO Joplin ARC Hamfesl *93 will 
be held from 8 AM-3 PM at the John Q. 
Hammons Trade Center, NE comer of 
Hwy. 71 and 1-44. VE Exams. Talk-in on 
147.210+. Call (417) 623-3610, days, or 
(417) 782-5848 eves-, or write to J.A.R.C., 
P.O. Box2983, Joplin MO 64803. 
KNOXVILLE, TN VE Exams for upgrades 
only will be held at Pellissippi State Tech. 
Comm. College, Room B-129 (formerly 
STIK, Pellissippi Campus). Sponsored by 
West Carolina ARS. Contact Ray Adams 
N4BAQ, (615) 688-7771, or Rich Slover 
ND4F (615) 539-4821. 

MEMPHIS, TN The WCARS will sponsor 


VE Exams a| Central Church, 6655 
Winchester Rd., at 9 AM. Please call Win 
Guin W2GU, (901) 754-4552, or Nita 
Wofford N4DON, (901) 363-4971 for de¬ 
tails. 

NEW ALBANY, IN WCARS/VE Exams 
will be held In Room 204 at Knob View 
Bldg.. Indiana University South. Grant 
Line Rd.. from 10 AM to 2 PM. Please 
contact Dick Truax K8GVU, (812) 246 - 
6377, or “Mac" McCrory NM9A. (812) 944- 
6661. 

SYLACAUGA, AL The Talladega RAC 
2nd Annual Old Fashioned Hamfest will 
be held at B.B. Comer Memorial School 
from 8 AM-4 PM. VE Exams. Friday night 
Set-up 5 PM-8 PM. For details, call Jim 
Green KD4BHH, (205) 245-7825. Talk-in 
on 145.270. 

APR 18 

CAMBRIDGE, MA The MIT Electronics 
Research Soc., the MIT Rado Soc., and 
the Harvard Wireless Club, will hold a Rea 
Market from 9 AM-2 PM at Albany and 
Main Sts. Set-up at 7 AM. Talk-in on 
146.52 and 449.725/444.725 - pi 2A 
(W1XM rptr.). For info call (617) 253-3776. 
OMAHA, NE The Ak-Sar-Ben ARC, Inc., 
will hold their annual Auction at the Millard 
Social Hall, 1-80 and Hwy. 50 al exit 440 
(about 1/4 mile south of the interchange 
on Hwy. 50). Buyer and seller registration 
begins al 7:30 AM. The Auction starts at 
9:30 AM. Talk-in on 146.34/.94 (W0EQU 
rptr.). Contact Ken Noel AJOA, (402) 592- 
2338 after 6 PM - PBBS: 145.01 AJOA @ 
KOBOY.NE] or Todd LeMense NOPHF, 
(402) 397-7465 after 6 PM PBBS: 145.01 
NOPHF Q KOBOY.NE 
ROCKFORD, IL A Hamfest/Computer 
Show, sponsored by the Rockford ARA, 


will be held at Rockford Metro Cenlre from 
8 AM-4 PM. VE Exams. Talk-in on 
146.01 /-61- For info, call Joe N9HEZ, 
(815) 399-6995. 

SULLIVAN, IL The Moultrie Amateur Ra¬ 
dio Klub (MAR.K.) will hold their 32nd an¬ 
nual Hamlest at the Moultrie County 4-H 
Fairgrounds on the Caldwell Rd., 5 miles 
east of Sullivan. VE Exams from 9 AM-12 
Noon, by pre-registration only; contact 
M.A.R.K., P.O. Box 91, Lovington IL 
61937. For Hamfest details, call Dave 
Duggins N9MPM, (217) 234-3283. 
WAREHAM/BUZZARDS BAY, MA The 
Wareham ARC will hold a Hamfest from 
10 AM-2 PM. Talk-in on 147.915/.315 rptr.. 
146.52 simplex. For a flyer, send SASE to 
Barry Kennedy N1EZH, 24 Bungalow Ln., 
Buzzards Bay MA 02532. 

WEBSTER, MA A Hamfest will be held 
by the Northeastern Conn. ARA, at the 
Point Breeze Restaurant, starting at 9 AM. 
Talk-in on 147.825/.225, 146.52 simplex. 
Contact Chuck Weimer WB1AOC, 3 Plain- 
view Dr., Danielson CT 06239. Tel. (203) 
774-1723. 

APR 23 

KETTERING, OH The Southwesl Ohio 
Chapter of the Quarter Century Wireless 
Assn, will hold ils 1993 Annual Banquet 
the first evening of the Dayton Hamven- 
tlon, at Neil's Heritage House, starling at 
7:30. Reservations required. Gordon West 
WB6NOA will be the featured speaker. 
Contact Robert L. Dingle, Treas, Chapter 
9, 1117 Big Hill Rd., Kettering OH 45429- 
1201. 

APR 24 

ASHEVILLE, NC WCARS/VEC Exams 
will be offered al Ihe Health and Social 


Services Bldg., at 9 AM. Please call Nor¬ 
man G. Harrill N4NH, (704) 253-1192, for 
details. 

DALTON, GA WCARS VE Exams will be 
held at 3 PM at the Unity Baptist Church, 
Burleson Rd. Please contact Bert L Coker 
N4BZJ, (706) 259-5625 . or Harold W. 
Jones N4QTC, (706) 673-2291. 

MAY 1 

CEDARBURG, W1 The Ozaukee RC will 
sponsor its 15th Annual Cedarburg 
Swapfest, 8 AM-1 PM. al Ihe Circle-B 
Recreation Center, Hwy, 60 and County I 
(20 miles north of Milwaukee, west of 
Grafton). Set-up at 6:30 AM. VE Exams at 
9 AM. Talk-in on 146.37/.97 and 146.52. 
Contact ORC Swapfest Chairman, 11448 
Laguna Dr., Mequon Wl 53092. Tel. (414) 
242-4995 . 

FREDERICKSBURG, VA VE Exams will 
be held in the Rappahannock Library on 
May 1st For details call AC4SK, (703) 
373-7076, or AC4MB, (703) 891-5581. 
GRAND JUNCTION, CO The Western 
Colorado ARC will hold its annual Hamfest 
in Lift Auditorium at Mesa Stale College, 
from 9 AM-2 PM. Seminars and VE Ex¬ 
ams will be available. Talk-in on 146.94. 
Call (303) 242-6035 for info. 

OWEGO, NY The Southern Tier Hamfest 
will be held by Southern Tier ARC at Mar¬ 
vin Park Fairgrounds, Rle. 17C and Exit 
64, from 8 AM-4 PM. They will also spon¬ 
sor their 34th annual Banquet. VE Exams. 
Talk-in on 146.16/.76 or 146.52/.52. Con¬ 
tact STARC, P.O. Box 7082, Endicott NY 
13761-7082. 

SOUTHEASTERN, VA The Hampton 
Roads Radio Assn, will sponsor W5YI Ex¬ 
ams on May 1st. For details, contact Bill 
Runyon N4BDH, (804) 487-8611. 


Wayne is mad as hell... 

...and he doesn’t want you 
to take it anymore! 

Declare War! 

On Our Lousy Government 

Fed up with the mess in Washington? 

The mess in your state capital? 

Poverty, crime, our failing schools? 

Wayne Green has solutions. 

Clever solutions. 

Wayne Green’s unique reasoning is intriguing — even delightful. Whether you are 
horrified by his proposals or you embrace them, it is impossible to ignore the basic les¬ 
son he presents: It is time to bring logic — not emotions — to bear on America’s dilem¬ 
mas. His spin on America in the 90 T s helps us to understand how simple the seem¬ 
ingly complex issues are. All it takes is looking at them from an entirely new viewpoint. 

Now available in one complete volume. Declare War! is full of thought provoking ideas and solutions 
to some of the most difficult problems facing our country today. Regular price* $12 95 

Special For 73 Readers Only — $10.00 (plus $3.50 shipping&handling) 

Order Toll-Free: 800-234-8458 
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MAY 1-2 

ABILENE, TX The Key Cily ARC will 
sponsor the ARRL Wesl Texas Section 
Convention and Hamfest al the Abilene 
Civic Center from 8 AM-5 PM Sat., and 
trom 9 AM-3 PM Sun. VE Exams. Pre-reg¬ 
istration must be received by April 27th. 
Talk-in on 146.160/.760. Contact Peg 
Richard KA4UPA, 1442 Lakeside Dr, Abb 
lene TX 79602 Tel . (915) 672-8889. 
SIERRA VISTA, AZ The Cochise ARA 
will hold its Annual Hamfest at the club 
training facility on Moson Rd. VE Exams. 
Contact Robert Hollister N7INK, (602) 
378-3155 alter 6 PM, or write to CARA, 
P.O. Box 1855, Sierra Vista Al 85636- 
1855. 

MAY 2 

BEMtDJI, MN The Paul Bunyan ARC will 
hold its annual Hamfest from 8 AM-3:30 
PM. at the Moose Club. Talk-in on 
146.13/.73. Rea Market. VE Exams. Con¬ 
tact Robert Beyer, Hamfest Chairman, 
P.O. Box 524, Bemidji MN 56601. Tel. 
(218) 751-4801. 

YONKERS, NY A Gianl Electronic Flea- 
maiket will be held al Lincoln High School, 
Kneeland Ave., from 9 AM-3 PM, by the 
METRO 70cm NETWORK, tndoor Flea 
Market. VE Exams, To register, call Otto 
Supliski WB2SLO, (914) 969-1053. Talk-in 
on 440.425 MHZ PL 156.7; 223.760 MHz 
PL 67.0; 146.310 MHz; 443.350 MHZ PL 
156.7. 

SPECIAL EVENT STATIONS 
APR 2-4 

BAY CITY, TX The Maiagorda Co. ARC 
will operate N5QWF (or any other 
Matagorda Co. ARS) 0000Z-2400Z Apr, 2- 
4, in conjunction with the Bay City Her¬ 


itage Day Festival. All bands in all modes. 
For QSL, send SASE to N5QWF, 4404 
Doris St., Bay City TX 77414. 

APR 3-4 

GREEN VALLEY, AZ The Green Valley 
ARC will operate KC7MF 1600Z Apr. 3- 
2300Z Apr. 4, to commemorate the dosing 
of all Titan Missile sites in the USA. Phone 
- 14.250, 21.330, 28.360 MHz. CW - in the 
Novice portion of the 10m band, around 
28.150 MHz. For a certificate, send QSL 
and SASE to GVARC, 601 N. La Canada, 
Green Valley AZ 85614. 

APR 12 

HALIFAX, NC The Roanoke Valley ARS 
will operate K04KP, 1400Z-2400Z, during 
the Halifax Resolves celebration com¬ 
memorating our nation’s first written re¬ 
quest for independance. Operation will be 
in Ihe General subbands and 10m Novice. 
For QSL, send QSL and SASE to Terry 
Cieszki, Rt. 2 Box 519B Zoo Rd., 
Roanoke Rapids NC 27870. 

APR 17 

CONSTITUTION ISLAND, NY The West 
Poinl Cadet ARC, in conjunction with the 
Orange County ARC, will operate W2KGY 
from the historical landmark “Constitution 
tsland," from 1400Z-2000Z. Operation will 
be on 10 thru 80 in the first 10 kc of the 
General phone portion. QSL with SASE to 
SE Station W2KGY, Cadet AR Seminar, M 
Morgida, Dept, of EE and CS, USMA, 
West Point NY 10996. 

SEATTLE, WA The Northwest QRP Club 
will sponsor the First North Wesl QRP 
Club Contest from 1700 UTC-2100 UTC 
on 7035-7040 kHz and 14060 kHz. For 
details, please contact Bob Famworth 


WU7F, Contest Editor NWQRP Club, 
Bellevue WA 98006. 

APR 17-18 

1993 CONNECTICUT GSO PARTY Op¬ 
eration will be 2000Z Apr. 17-2000Z Apr. 
18, with a rest period 0400Z-1200Z. 
Phone and CW. Sponsored by the Can- 
dlewood ARA. For details, write to CARA. 
P. O. Box 3441, Danbury CT 06813-3441. 

APR 23-24 

THOMASVtLLE, GA The Thomasvllle 
ARC will operate W4UCJ 1600Z-2400Z 
Apr. 23rd, and 1300Z-2200Z Apr. 24th, lo 
commemorate the 72nd Annual Rose Fes¬ 
tival. Operation will be in the lower Gener¬ 
al portion of the 80, 40, 20, and 15m 
phone or CW subbands, and the Novice 
10m phone band. For a certificate, please 
send QSL and SASE to Thomasville ARC, 
P.O. Box 251. Thomasville GA 31799. 

APR 24 

SNOWFLAKE, AZ The Pleasant Valley 
ARC will operate KB7PIY from 1500Z- 
2300Z, to commemorate Astronomy 
Week. Operation will be on the 10m 
Novice phone band. For astrophoto certifi¬ 
cate, send QSL and 9x12 SASE (2 
postage units) lo A.R.S. KB7PIY, Bill 
Wood, 14246 N. Westminster PL, Foun¬ 
tain Hills AZ 85268-2706. 

APR 24-25 

LAFAYETTE, LA The Acadiana ARA will 
operate W5DDL from 1300Z-0200Z Apr. 
24-25, to celebrate Festival International 
Delouisiane. Operation will be in the lower 
portion of the General 40, 20, and 15m 
phone bands, and the lower portion of the 
Novice 10m phone subband. Send QSL 


and SASE to Acadiana AR Assn. Inc., £ 
Miller, 612 Harding, Lafayette LA 70503, 
or do P.O. Box 51174, Lafayette LA 
70505-1174. 

APR 25 

OGDENSBURG, NY The Ogdensburg 
ARC will operate N2MXR 1400Z-2100Z, 
to commemorate the 125th Anniversary of 
the City of Ogdensburg. Operation will in¬ 
clude 7.280, 14.325, 21.325, and the 
Novice portion of 10m +/* QRM. For an of¬ 
ficial certificate, send QSL with contact It 
and either a #10 or a 9 x 12 SASE to Pete 
Baltradis, RD 1 BOX 206, Norwood NY 
13668. 

MAY 1-2 

PHILADELPHIA, PA Station WA3BAT 
will be operated from 1300Z May 1st- 
2000Z May 2nd, by the Olympia ARC, lo 
commemorate the 95th anniversary of Ad¬ 
miral Dewey’s triumph over the Spanish 
fleet at the Battle of Manilla Bay. 
SSB/Phone - 3.895, 7.245, 14.245, 
21.265, 28.365, and 145.270. For a certifi¬ 
cate, send QSL and a 9 x 12 SASE to 
Olympia ARC, P.O Box 928, Philadelphia 
PA 19128. 

MAY 3-JUN 3 

HASTINGS, NEW ZEALAND Due to its 
past popularity, the 160m "Have A Go” Ac¬ 
tivity has been re-actlvated. This will be 
run during the NZART Field Day Contest, 
but will not be a part of It. This activity will 
be held from 2000 hrs NZT May 3rd-0300 
hrs NZT June 3rd, LSB or CW, primarily at 
1840 kHz (but anywhere in the band). 
Contact David Walker ZL3DK. 36 
Ardrossan Ave., Flaxmere, Hastings, New 
Zealand. Q1 


- Packet Radio - 

Portable & Affordable! 

★ Simple Installation 

★ No External Power 

★ Smart Dog™ Timer 

★ Perfect For Portable 

★ Assembled & Tested 

★ VHF, UHF, HF(10M) 

Whether you’re an experienced packeteer or a newcomer wanting to 
explore packet for the first time, this is what you’ve been waiting for! 
Thanks to a breakthrough in digital signal processing, we have 
developed a tiny, full-featured, packet modem at an unprecedented 
low price. The BayPac Model BP-1 transforms your PC-compatible 
computer into a powerful Packet TNC, 
capable of supporting sophisticated features 
like digipeating, file transfers, and remote 
terminal access. NOW is the time for YOU 
to join the PACKET REVOLUTION! 

400 Daily Lane 
P.O. Box 5210 1 

Grants Pass, OR w 
97527 yj 
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-800-8BAYPAC 


I) 1-800-822-9722 
\ {503)474-6700 



QUALITY THAT'S 
AFFORDABLE 


Tri-Ex is pleased to announce the reduction in price on 
the most popular models of quality Tri-Ex towers for the 
Amateur radio enthusiast. The overhelming acceptance 
of the listed models has made it possible for Tri-Ex to 
pass on substantial savings to our valued customers. 


LM-470 SSm 


NOW! 

$3,658 


Was Now 
WT-51 $1,245 $1,050 
LM-354 $1,865 $1,300 


The LM-354 is supplied wnh a hand winch brake system. The LM-470 is moiori 2 ed. 


TO ORDER CALL 
800-328-2393 


TECH SUPPORT 209-651-7859 


FAX 209-651-5157 


MoUerCord 




All towers are complete with rigid concrete base mounl and 
rotator mounting plate. Tri-Ex prints and calculations provided 
with tower are compliant with 1991 Uniform Building Code 
(U.B.C.) Engineering designed to 1991 U.B.C. - 70 MPH 


TOWER CORPORATION 

7182 Rasmussen Ave. • Visalia, CA 93291 
Unsurpassed Quality since 1954 
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Rtty loop 

Continued from page 55 

don't advise it. It is hard to match the 
convenience and stability of a commer¬ 
cial rig for these frequencies, and who 
says you have to buy new? Ask around 
at a local club, check hamfests, net¬ 
work through friends and local radio 
stores. If you keep your eyes open, I 
suspect you will be able to pick up a 
secondhand, slightly older, 2 meter ra¬ 
dio for well within your budget. Who 
knows, someone reading this might 
just offer to help. 

Getting on Packet 

Matthew's second question revolves 
around packet. He says that, "while pe¬ 
rusing the ads in the magazines. I read 
an article or two about packet radio. 
I’ve heard that packets are relayed all 
across the country. How does this 
work? I assume I broadcast the mes¬ 
sage and a local repeater will pass it 
along. How do I get started in this? It 
sounds a whole lot cheaper than call¬ 
ing long-distance!" 

Well, before we get to the first part 
of the question, let’s deal with the end. 
Don’t forget that no matter what, ham 
radio is non-commercial communica¬ 
tion that cannot be used to replace 
commercial carriers. So, unless your 
father is a ham, better stay with the 
phone company, or at least one of 
them. 

Now, packet communication in¬ 
volves bundling little packets of digital 


communications together, each packet 
of which is addressed to where it 
should go. You send these packets to 
either the addressee or another station 
which can relay it along. That relay sta¬ 
tion, an automated update of the old 
message relay system which founded 
a radio relay league, is a digipeater. 
Don’t confuse this with a conventional 
VHF repeater. Whereas the repeater 
merely retransmits the received audio 
on another frequency, the digipeater re¬ 
generates the received data, thus 
cleaning up the data. More on this in 
future columns. 

Digital communications span the 
spectrum from old-fashioned radiotele¬ 
type to the latest computer wizardry, 
and “RTTY Loop" loops around the 
same neighborhood. For example, vol¬ 
umes one and two of the PC compati¬ 
ble RTTY programs remain available, 
as is a collection of PC archiving utili¬ 
ties. Each collection is over a 
megabyte in size, and will fit on a high 
density 5' or 3.5* disk, or on a bunch of 
low capacity ones. To receive your 
copies, send me sufficient media, a 
postage-paid return disk mailer, two 
dollars in US funds per disk, and be 
sure to tell me which collection you 
want. Send it all to me at the above 
address, and I’ll turn it around real 
soon. Don't forget to send me your 
comments and questions as well; to 
the address above, or via CompuServe 
(ppn 75036,2501). Delphi (username 
MarcWA3AJR), or America Online 
(screen name MarcWA3AJR). Q 


ANY RIG—ANY ANTENNA 
AUTOMATICALLY 

SMARTUNER 

Let’s get frank about HF antennas. Most hams try to put 
resonant antennas up for every band. For those with the 
room, great! But for the rest of us, limited to perhaps a 
single long wire or some other compromise antenna, the 
SGC SMARTUNER Is the ideal solution. Its onboard com¬ 
puter selects exactly the right inductance and capacitance 
IjftSmore than one haif million possible combinations. 
;Th«n it remembers the setting so your rjg will retune lir;; 









SGC Bwldtog.13737 S.L 26th SL. Bellevue. WA 38003 USA Far 206-746-6384 TeL (206) 7466310 
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AMATEUR RADIO EQUIPMENT 

CALL ^ 

"’ m HI 

| 800-942-8873 

Inc. For Your Best Price 


Authorized dealer for Icom, Kenwood, Yaesu, 
ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF 
Concepts, Hustler, Kantronics, Wilson, Diamond, 
Ham-10, Larsen, Wm. M. Nye, B&W, ARRL, Ameritron, 
Epson, Farr Corner, DTK 

1057 East 2100 South, Salt Lake City, UT 84106 
_ 801-467-8873 _ 
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INTERFERENCE LOCATION 




* 90 to 1000 MHZ 

* Stuck Microphones 

* Cable TV Leaks 

* Jammed Repeaters 
& Cell Sites 



New Technology (patented) converts any VHF or UHFFM receiver into a sensitive Doppler shift radio 
direction finder. Simply plug into receiver’s antenna and external speaker jacks. Models available 
with computer interface, synthesized speech, fixed site or mobile - 50 MHz to 1 GHz. Call or write 
for details. 



DOPPLER SYSTEMS, INC 


RO. Box 31819 (602) 488-9755 

Phoenix, AZ 85046 FAX (602) 488-1295 
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SPACENET 3 
CHANNEL 21 
6.2 WIDE 
BAND AUDIO 


Network 


• General Interest & Technical Talk 

• Programming Suitable for Air 
Over Amateur Radio 

• Live Call-in Programs 


Don't miss... 

“Amateur Radio Weekly” 

With your host 
Frank Collins—N6TAF 
Saturdays 5-7 p.m. EST 
Live! 

For Air Over Your Repeater! 


AIRTIME AVAILABLE! 

LTRN. Box 1555, Oak Park, IL 60304-0555 
708-383-0778 
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Above & beyond 

UHF And Above Operation 



Photo A Components removed with a heat gun. Note the dean pins, even on a 
40-pin socket removed from a 386-25 PC board. The 20-pin chips under the 16 
MHz crystal show dirty solder leads. These chips were pulled too soon—not all of 
the solder was allowed to flow before the chip was pulled. 


C. L Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Ave. 

San Diego CA 92119. 

Collecting Surplus Surface 
Mount Components 

This month we’ll cover one method 
to help you stock your junk box with 
some exotic components. Normally, 
the removal of the miniature compo¬ 
nents presents a large problem when 
undertaken in mass, but I think you 
will be quite pleasantly surprised to 
find out how well this method works. 

First, a little about the components 
that can be reclaimed. Surface mount 
components, being very small, make 
new construction respectably smaller 
than conventional circuits. 

A quick example is a standard 1C. 
Take any basic device and you will 
find that it is available not only in the 
standard 14- or 16-pin plastic package 
that we are all familiar with, but most 
come in surface mount packages as 
well. The main difference is size. The 
standard 14-pin 1C is just over an inch 
long, with pin-to-pin spacing of 0.1*. 
The surface mount equivalent is less 
than half the length and about one 
quarter the height. See Figure 1 for 
the size comparison. 

ICs are not the only components 
that come in these miniature pack¬ 
ages. Resistors, capacitors, inductors, 
transistors and a lot more are coming 
packaged this way. In fact, l just found 
In surplus several mixers for RF that 
work over their range of 5 MHz to 
2000 MHz. A lot of exotic surface 
mount components are being used in 
electronic equipment manufacture due 
to size constraints. This should make 
more of the older surface mount sys¬ 
tems available in the surplus or scrap 
market for amateur use. Be observant 
and you might locale a gold mine in 
surplus components in your local area. 

One problem that has hung on with 
these packages getting smaller and 


smaller is repairing or modifying cir¬ 
cuits. Most people have difficulty re¬ 
moving a chip capacitor as it Is very 
small and must be desoldered on both 
ends to remove it from a PC board. 
Why are surplus surface mount com¬ 
ponents so attractive when you can’t 
easily unsolder them with a soldering 
iron? Because you don’t use a solder¬ 
ing iron. What you want to do is ad¬ 
vance into the 21 si century in your sol¬ 
dering techniques. I don’t propose that 
you go out and purchase a $1,000 sol¬ 
dering station. No, what want you to 
do is to spend about $20 and be able 
to have some of the best methods of 
soldering (or, in our case, unsoldering) 
at your fingertips. What device can 
you purchase for $20? A heat gun. 
This device is normally used for re¬ 
moving paint by the blistering method, 
then the blistered paint Is scraped off. 
In our application you will use this 
same heat gun for electronic compo¬ 
nent unsoldering, or shrink tubing ap¬ 
plications. 

D-text:The heat gun has limitations, 
but as long as you know that soft plas¬ 
tic 1C sockets and similar devices will 
be affected by the gun’s intense heat 
(melted) it will be no problem. Sockets 
and such can be removed with care, 
as can some soft plastic components, 
but I don’t see much advantage to 
keeping them. I find that I want the ICs 
and electrolytes as well as the tanta¬ 
lums in preference to plastic mounting 
hardware. I don't bother with resistors, 
although they come loose free for the 
ride. These heat guns are capable of 
blowing a hot 700 to 800 degree blast 
of air in a stream quite similar to a hair 
dryer. This will heat up the solder in 
about two minutes of air flowing about 
the solder junctions in the air stream. 

Before using a heat gun to strip a 
PC board of components you can use 
a soldering iron and an X-Acto™ knife 
or some other means to gently lift 
each lead of delicate components. 
When you start to unsolder a PC 


board, direct the heat gun’s nozzle to 
an area on the backside of a PC board 
to remove conventional chip compo¬ 
nents first. In some cases you might 
just have to tap the board to jostle 
loose surface mount components, let¬ 
ting them drop to a paper below for 
collection. 

In using a heat gun, apply the ex¬ 
haust (much like a hair dryer, only 
much hotter) to the PC board area to 
be heated and position the gun about 
half an inch from the surface of the 
board. Don’t get too close as this will 
only bum the PC board. A half inch to 
an inch is about right. You will have to 
do a little experimenting with this tech¬ 
nique and I suggest a scrap of PC 
board to try for a first attempt. I have 
found that positioning the PC board 
securely in a bench or drill vice will al¬ 
low you to work rapidly on it. Position 
the board vertically for conventional 
rear-soldered PC boards and horizon¬ 
tally for surface mount boards. This 
leaves both hands free—one for the 
heat gun and the other for tapping or 
gently removing components with an 
X-Acto knife. 

Bring the solder to molten tempera¬ 
ture around the components to be re¬ 
moved. It will be very apparent as 
some of Ihem will squirm about Iheir 
solder pads. This takes about two 
minutes for the Initial heat application. 
After that, the nearby components 
take a much shorter time to detach 
from the board. Some of the ICs can 
be removed with forceps by gentle lift¬ 
ing (that is, assuming that the com¬ 
ponent leads were not bent when they 
were originally inserted on the PC 
board). 

This process sounds unbelievable 
but in actual practice it works quite 
well. Last night I unsoldered a PC 
board to recover some connectors and 
ICs from a defective 386-25 MHz com¬ 
puter motherboard. I completed re¬ 
moving all the components from the 
board in about 10 minutes. The board 
was empty of all chips that were sol¬ 
dered, leaving just the sockets and a 


few of the other components. Bypass 
capacitors, clock oscillators, 40-pin 
sockets, etc., were all removed in this 
operation with the heat gun. 

The procedure to use with surface 
mount components is much the same, 
but instead of directing the heat to the 
rear of the board, direct it to the com¬ 
ponent side where the surface mount 
part is attached. This works well to re¬ 
move top-mount components on the 
PC board. When a heat gun is used 
components retain their exact form 
and are not distorted in the removal 
process. If a conventional soldering 
iron (pencil type) is used to remove a 
four-leaded transistor, the leads each 
have to be heated and lifted with a 
knife. When this operation is complet¬ 
ed, the part is removed but all four 
leads have been bent or otherwise de¬ 
formed in the process and sometimes 
are quite resistant to being removed 
intact With the heat gun, the only pos¬ 
sible damage that can be subjected to 
the part is excessive heat. Most de¬ 
vices take the operation with the heat 
gun well. Just use reason and com¬ 
mon sense. In no case should the PC 
board bum or blister or smoke—if it 
does you’re too close and there’s too 
much heat Back off and give it a little 
time. Don’t try to rush here. 

Don’t rush the solder during its 
heating. The part can be pulled off 
prematurely, but if you wait a short 
time it will come off quite clean without 
effort. For instance, when removing a 
14-pin or even a 40-pln chip, heat the 
board from the solder side for about 
two minutes to bring the section of 
board to temperature and watch the 
solder on the opposite side of the 
board. It will soon show signs of being 
molten. Don’t pull the 1C or socket just 
yet, even if it seems to come with a lit¬ 
tle pressure. It you wait another 15 
seconds or so it will pull off without 
pressure and the board will wick off 
the excess solder from the part, mak¬ 
ing the pins on the 1C clean. You will 
not have to clean up the part later if 
you take time in this step. 



mounts through holes drilled in the PC board. Surface mount means just that—it is 
soldered on the component side of the PC board (no holes). 
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I suggest you invest in a similar unit 
that can be picked up in a well- 
stocked hardware store. On the West 
Coast they can be obtained in the 
"Home Depot* and “Home Club’' type 
home handyman stores. You should 
not have trouble finding a similar heat 
gun as this type of store sells just 
about everything, including the kitchen 
sink. I checked with Sears and they 
have two models of heat gun to chose 
from. The first is a Wagner Model 
15115, which heats to 850 degrees, 
priced at $24.99. The second is a vari¬ 
able heat control type, also from Wag¬ 
ner, with heat to 1100 degrees, priced 
at $29.99. 

I have not tried either of these two 
models from Sears, but they are quite 
similar to the unit 1 picked up from a 
local hardware store. My heat gun is 
dual-heat, stating low heat of 700 de¬ 
grees and high heat of about 1500 de¬ 
grees. It’s called a “Super Stripper 
Mod. 1500" and is made in Taiwan. I 
don’t think the upper temperature is 
actually reached; I have no way to 
measure its temperature output. 
Needless to say, a good AC power 
connection is required as these heat 
guns draw quite a few amps to do 
their job efficiently. Extension cords 
should not be used as they may limit 
output. Some more common exten¬ 
sion cords are constructed from small 
diameter conductors and can't support 
the higher currents needed by the 
heat gun. 


Mailbox Comments 

Oscar Franco LU7ATH, from Ar¬ 
gentina, recently corresponded with 
me and is working on setting up some 
YIG oscillators for the microwave 
bands below 5 GHz. I sent him a PC 
board for the 5.6 GHz band to assist 
his operation. I also sent a few SRA- 
11 mixers that are good to 2000 MHz 
RF. I hope these assist him In con¬ 
struction projects in Argentina. 

The biggest problem in shipping 
components to others is the distance 
and assurance that the components 
do arrive. Air shipment and insurance 
can be quite costly. For us here, It’s all 
too easy to hop in the car and go to 
our local parts supplier. We should all 
take another look anc! be quite thank¬ 
ful that we have the opportunity and 
good fortune to have electronic super¬ 
markets, or even a Radio Shack, from 
which to pick up simple parts. They 
are so easy that we forget what it’s 
like in other parts of the world. 

Another traveler I have communi¬ 
cated with is Thad N2QMG. Thad’s 
current project a 10 GHz wideband 
FM transceiver and CW IDer. 1 have to 
redesign the PC board for the IDer to 
make it more compact and use fewer 
jumpers, but that Is just a matter of 
;ime on my part. There’s always a new 
PC board to design. 

Jean-Yves Trudle VE2BFU is part 
of a group of students in Quebec who 
are quite interested in weather appli¬ 
cations of radar. He is looking for any 


inexpensive components to help out 
on projects. He refers to the column 
on the 10 GHz amplifier in the 
September 1992 issue of 73. He ques¬ 
tions, can it be driven from a low pow¬ 
er Gunn oscillator? Well, the answer is 
yes. 1 use a simple 10 mW Gunn oscil¬ 
lator and 30 dB attenuation on my 
work bench to replace ail other sys¬ 
tems in amplifier testing. When used 
In conjunction with the variable 30 dB 
waveguide attenuator, it can be preset 
to some low level to test other de¬ 
vices. I use it to provide power (RF 
drive) to test traveling wave amplifiers 
on 10 GHz. 

TWTs require about +1 dBm to 
drive to full amplification of 10 watts 
output The Gunn oscillator worlds very 
well in this application. It can be used 
in conjunction with a solid-state ampli¬ 
fier just as well. However, I must 
stress the output attenuator as it is a 
must in all applications. Don’t ever 
overdrive amplifiers as it could result 
in destruction of your test device, de¬ 
pending on the power level used. See 
Figure 1, my test 10 GHz Gunn oscil¬ 
lator. The only drawback with a Gunn 
oscillator is frequency instability, but 
as a power driving source they work 
exceedingly well and are inexpensive. 

A letter from Hugh Duff VE30YH 
requests permission to use the amplifi- 
er schematic I published in the 
September 1989 issue of 73 maga¬ 
zine. It concerned an SSB biasing 
scheme and power amplifier schemat¬ 


ic for a 6 meter amp I constructed for 
my IC-551. The design was not spe¬ 
cial. It used application notes that 
were available from transistor manu¬ 
facturing companies at that time. What 
I did was try the circuit (class C) and 
modify it to an SSB class of circuit for 
linear operation—kind of a class A/B 
type of operation. In class C no DC 
power is drawn from the device until 
driven by RF. In class B’s and later 
class A's, some current is drawn with¬ 
out RF drive to set up the stage to¬ 
wards linear operation. 

Also, Hugh is looking for some of 
the FM accessory boards for the IC- 
551. Any help out there on the PC 
boards? Contact Hugh Duff VE30YH, 
136 Baronwood Crt., Brampton, On¬ 
tario. Canada L6V-3H8. 

Steve Cartisle VE7AHL writes that 
he has obtained some microwave 
waveguide materia! for 10 GHz and 
would be willing to make some avail¬ 
able for interested parties. Steve is lo¬ 
cated in Port Hardy, B.C., Canada, 
and can be contacted at (604) 949- 
8588 (after 6 p.m. PST). The material 
he has includes 12-foot sections of 
WG-16 (1/2” by 1” o.d.) and a variety 
of bends and straight sections. Detec¬ 
tor mounts and hybrids are also avail¬ 
able. Contact Steve for particulars. 

Well, that’s it for this month. As al¬ 
ways, I will be glad to answer ques¬ 
tions regarding this and other related 
subjects. Please sent an SASE for 
prompt reply. 73 Chuck WB6IGP Q 
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73 INTERNATIONAL 


Photo A. A few members of the Larkana Amateur 5SIV Listeners Club. 


Canadian hams. Mr. Rod Black and 
Mr. Mark Naylor, who are now working 
in Pakistan with a Christian mission. 
Mr. Black briefly informed the audi¬ 
ence about the fantastic hobby of ham 
radio and donated some books to our 
club. After the program was over, 20 
interested people filled out the mem¬ 
bership forms of the club. We have 
about 50 books about electronics and 
amateur radio in our library. 

Our radio equipment presently con¬ 
sists of a Drake TRM-34 (100 watts) 
SSB Marine transceiver that operates 
on the 2, 4. and 8 MHz bands. Does 
anyone know if this radio can be con¬ 
verted to the ham bands, or would 
anyone like to exchange this radio for 
an SSB QRP transceiver? The radio 
would have to have the 20 meler 
band. We also have a vintage Radio 
Holland Type BC 348JW communica¬ 
tion receiver with frequency coverage 
of 200 kHz to 18 MHz in six bands. 
We are interested in trading this radio 
as well for an SSB QRP radio. As you 
can see, we have no radios to get on 
the air because of the great expense, 
so we would definitely appreciate any¬ 
thing that you might have that you 
could donate to us or trade with us. 


Please communicate with us at this 
address: Arshad H. Quadri (AP2AHQ), 
Larkana Amateur & SW Listeners 
Club, No 1989/A 1, Shaikh Street, Kar¬ 
ma Bagh Larkana, 77150, (Sindh) 
Pakistan. 

Russia Downloaded from packet, 
initiated by Sandy Lynch WA6BXH: 
The following message was recently 
received here from Andy 
RW3AH/WL7AP. I think he and Ed 
NT2X wrote it together; the info may 
be of interest to others. 73 de Sandy 
WA6BXH/7J1ABV [WA6BXH @ 
N0ARY]. 

Ham Radio in CIS Becoming 
Expensive There are serious troubles 
looming on the horizon for the ama¬ 
teurs of the former USSR. Obsessed 
with “market economy,’ people in 
charge of Amateur Radio Service on 
the government level have imposed 
(or will impose very soon) substantial 
fees for the privilege of operating on 
the air. 

The First Class license (equivalent 
of the US Extra) will cost a ham 120 
rubles per annum. To enter any con¬ 
tests, one would fork over 240 rubles 
per year, in addition to the above. It 
won’t mailer if you run 100 watts or 10 


Photo C. The beautiful OSL card of 7J6CBO, David Cowhig, Hambassador to Oki¬ 
nawa, Japan. 


Roundup 


Amie Johnson N1BAC 
43 Old Homestead Hwy. 

N. Swanzey NH 03431 

Notes from FN42 

Reward time is here again! What 
am I talking about? The rewards we 
receive when we help others become 
hams. Also rewarding is seeing those 
we helped become hams last year 
volunteer to help in this year's class¬ 
es. 

How easy (or hard) is it to host a 
ham class? I can only speak for my¬ 
self, but I don't think that it Is too hard 
il one person will provide the coordi¬ 
nation and many others get involved 
and help teach the lessons. What it 
takes is having the vision to make it 
happen, letting others know about that 
vision, and talking it up to those who 
are active hams. 

Luckily, the effort in the Keene, 
New Hampshire, area really started 
last year after completing the previous 
ham class and examinations. All 
those involved last year said that they 
wanted to do it again. It was decided 
to continue to offer the classes once 
each year. We decided that the class¬ 
es worked best during the school 
year, preferably between January and 
June, so we set a tentative start date 
in February. 

Around December, discussion of 
the ham classes started to flow on the 
radio and over coffee. Those of us 
who helped teach the classes last 
year asked Doug KD1GJ If he would 
lead the effort again this year, and he 
agreed. Off to a good beginning. 

January arrives. Meeting time 


again, this time to decide when to 
start the sessions and who was going 
to teach which modules. Before we 
decided on a date, Doug announced 
that a new ham club in the area, the 
Cheshire County DX Amateur Radio 
Club, was willing to sponsor the effort. 
It is certainly nice to have the support 
of a larger group of hams. 

The decision was made to offer the 
classes one evening a week and to go 
for 10 weeks, with the test in the 11th 
week. Bach class would last for ap¬ 
proximately 2-1/2 hours, with a break, 
and cover three to four modules. 
Doug, organized as usual, brought the 
syllabus from last year, and then it 
was time to select modules to teach. 
That really took very little time be¬ 
cause just about all the modules (with 
a few exceptions) would be taught by 
the person who taught it last year. 

We are very lucky that one of the 
largest employers in Keene, Markem 
Corporation, is also very appreciative 
of the hams within its organization 
and is allowing us to hold the classes 
in its facilities. Markem is also allowr 
ing VB testing at the same location 
four times each year. 

February 15th is just several weeks 
away as I write this column. Lesson 
plans are being put together by the in¬ 
structors and hands-on demonstra¬ 
tions are being developed. The old 
excitement is coming back and start¬ 
ing to bubble to the surface. If you 
have never felt that excitement, try it, 
you’ll like it! 

Well, I'll let you know in the future 
how things work out. but I bet they will 
turn out great. 

Lastly I hope that 
you enjoy the two OSL 
cards from Japan. 
There is something 
about the artistry and 
colors from Japan that 
set their pictures and 
architecture apart from 
the rest of the world. I 
am very lucky that 
David sent two of his 
QSL cards because 
one of them is going to 
stay here on my wall. 
Now I just have to find 
him on the air to really 
deserve it. 

Until next month. 
73 —Amie. N1BAC 


Photo B. QSL card of JR6RL. 


Pakistan It is with 
great happiness that 
the Larkana Amateur 
and SW Listeners 
Club celebrated its 
2nd anniversary on 6 
Nov. 1992. 

We invited many 
people to celebrate 
with us, including two 
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kW. Special calls call for yet more 
money. In US currency this doesn’t 
look like much (Si = 500 rubles), but it 
sets a dangerous pattern—pay for 
what once was free, and expect an in¬ 
crease anytime. The opinions of ham 
ops were never requested, it seems. 

In addition, getting a contest certifi¬ 
cate via the bureau would cost five 
rubles, receiving a single card via the 
bureau now costs 50 kopecks, send¬ 
ing a single card abroad via the bu¬ 
reau would cost two rubles 15 
kopecks. An airmail letter from Russia 
to anywhere in the world now costs 75 
rubles. 

Since the prevailing majority of 
hams can’t afford to send airmail let¬ 
ters (the average salary now stands at 
three to four thousands rubles per 
month) in quantity, and because the 
foreign mail isn’t getting through to 
Russia, those U-cards will become 
very rare indeed very soon. Moscow 
hams report piles upon piles of incom¬ 
ing QSLs at Box 88 that don’t and 
won't get processed. The bureau is 
broke and can't pay its employees or 
its own mailing expenses. Again, hold 
onto your CIS cards, don’t mail them 
over there until the situation is re¬ 
solved. 

On the related subject: January 
1993 was set as a time frame for the 
changeover of current amateur call- 
sign allocations to a new system. 


Ninety-five percent of all Ukrainian 
calls will change as well as a substan¬ 
tial amount of Russian calls, if the 
new system is implemented. Other re¬ 
publics will see a full 100% change of 
existing calls. As was announced ear¬ 
lier, the new allocations were as¬ 
signed without any consultations wilh 
hams, thus the amateur community of 
the former USSR republics is in a 
state of turmoil. Nobody knows what 
will take place, when and how. 

Letters were sent to the ITU, trying 
to stop the new assignment; govern¬ 
ment offices responsible for communi¬ 
cations were petitioned without any 
obvious results. There Is talk about 
having hams retain the present call¬ 
sign system, while commercial and 
utility calls would be converted. At this 
time, it is all pure speculation and no 
decisions on this explosive topic were 
rendered. There would be no special 
calls assigned within the CIS for 1993, 
I was told, pending the outcome of the 
above. 

As always, we will provide more 
details as they become available. 

73 de Andy RW3AH/WL7AP, 19 
Jan. 1993. RW3AH @ RK3KP.#MSK. 
RUS.EU 

Switzerland From the Internation¬ 
al Telecommunication Union (ITU) 
Press: The ITU has issued the first 
series of telecommunication indicators 
covering all republics of the former 


Soviet Union: Commonwealth of Inde¬ 
pendent States (CIS), the Baltic 
States, and the Republic of Georgia. 

A joint collaboration of the ITU’s 
Telecommunications Development 
Bureau and the OECD Centre for Co- 
Operation with the European 
Economies In Transition, Telecommu¬ 
nication Indicators of the Former Sovi¬ 
et Union highlights the current state of 
telecommunications in the region. It 
has over 30 tables and charts and in¬ 
cludes regional totals and averages. 

An analysis of the data shows that 
the telecommunication sector has 
been characterized by under-invest¬ 
ment over a long period, resulting In 
an urgent need for network modern¬ 
ization to meet the requirements of 
the population and the emerging mar¬ 
ket economies. 

The supply of telecommunication 
services also varies greatly from one 
republic to another, with an average of 
main telephone lines per 100 Inhabi¬ 
tants for the former Soviet Union of 14 
(Baltic states average over 20, the 
Central Asian republics less than 10, 
and Belarus, Ukraine, and the Rus¬ 
sian Federation close to the average). 

Highlights of the statistical compila¬ 
tions include: an official waiting list of 
over 18 million lines (about half the 
number of existing subscribers, which 
probably underestimates the total de¬ 
mand); automatic local networks but 


with low levels of digitization and old 
exchanges: an estimated investment 
of US$90 billion to attain a telephone 
density of 30 main lines per 100 in¬ 
habitants by the year 2005, requiring 
the installation of 60 million main 
lines; an average level of telecommu¬ 
nications development about the 
same as Central and Eastern Europe 
and similar to the situation in Western 
Europe in the 1970s. 

The data is available both in hard 
copy and diskette formats with 
STARS (Socioeconomic Time Series 
Access and Retrieval System)—a us¬ 
er-friendly retrieval software for use 
with microcomputers. For more infor¬ 
mation and permission to reproduce 
any part of the publication, please 
contact: Mr. Michael Minges, Informa¬ 
tion Services/Telecommunications De¬ 
velopment Bureau, International 
Telecommunication Union, Place des 
Nations, CH-1211 Geneva 20, 
Switzerland. Telephone: +41 22 730 
5519; FAX: +41 22 730 5484. 

OKINAWA—JAPAN 

David Cowhig 7J6CBOMA1LBP 
AmCon Naha 
FBU PSC 556. Box 840 
FPO AP 96372-0840 
Thanks to 73 Magazine for ap¬ 
pointing me Hambassador to Oki¬ 
nawa, Japan. I am unworthy. The true 
hambassador to Japan is Ambas- 
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AEA 

PK-900 New Multi-Mode Controller 
PK-232MBX Multi-Mode Controller 
PK-88 RS-232 Packet Controller 
PCB-88 Packet Boara—IBM 

ALINCO 

DR-600 2M/440 MHz Deluxe Mobile 
DR-570T 45W 2M/35W UHF . 
DR-119T 50W 2 Meter.. 

DJ-F t 2M, 5W HT 
DJ-580T 2M/440 HT 
DR-1200 25 Watt Data Radio 
DJ-180T New 2M. HT .. . 

AMERITRON 

AL-811three 811A Tubes . 

AL-811H Four 811A Tubes 
AL-80B One 3-5002 Tube 
RCS-4V 4 Posthon Wireless 

ASTRON 

RS-12A 9-12”Amp 
RS-20A 16-20 Amp. 

RS-35A 25-35 Amp 
RS-50A 37-50 Amp 
RS-20M 16-20Amp w/Meters 
RS-35M 25-35 Amo. w/Meters 
RS-50M 37-50 Amp w/Meters 

BUTTERNUT 

HF6VX 6 Band Vertical 
A17-12 *7 & 12 Metr Kil 
TBR-160S 160M 

CSI 

800 Nesv Interconnect 
P P V Multi-Mode Interconnect 

COMET 

CA-2x4MAX 2M/440-.5/11 9 !8'4" 
CA-2x4FX 2M/440 4.5'2.2 5 * l * “ 
CX-224 2M.'2?0'440 Triband Mooie 


CUSHCRAFT 

A4S HF Tnbander 
A3S 10.15.20M Tribander 
R7 Seven Band Vertical 

DIAMOND 

X-200 6/8 db 8.3' 2M/440 
X-510NA 8.3/11 7db 17.2* 2M/440 

HEIL 

Boom MIC Set (Wired) 

ICOM 

1C 728 New HF Transceiver 
IC-737 New HF Transceiver 
IC-735 General Coverage HF Xcvr 
iC-725 Genera' Coverage HF Xcvr 
IC-2iA New 2 Meier HT 
IC-W21AT New Dualband HT 
IC-2SRA 2M. HT. 25-905 MHz Rx 
IC-R72 HF General Cov. Receiver 
iC-R7100 VHF/UHF Receiver 

J*C0M 

Magic Notch, Auto Notch Audio Filler 

JPS 

NIR10 Noise Reduction Unit 

KANTRONICS 

KAM AJI Mode 
KPC-3 Mini 7NC 

KENWOOD 

TS-95GSDX Deux Digital Xcvr 
TS-850SAT Xcvr w/Receiver. Tuner 
FS-450SAT Compact Xcv? 

TS- SOS New Mmi HF Xcvr 
TM-741A50W. 2M/440MHZ 
IM-241A 50W, ?M, FM. HT 
TM-742 New Dual Hand Mobile. 
TM-732A2M/440 Mobile 
FH 28A Mew 2 Meter Handhe-d 
TH-78A New ?M. 440 Handheld 

LARSEN 

2W M0 MHr Mag Vo-jn! Anienra 
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$379.95 

989C 3KW PEP Antenna Tune* 

$299.95 

319.95 

986 3KW PEP Antenna Tuner 

254.95 

369.95 

921 300W. 2M/220 Tuner 

62.95 


949E300W Mir/Dl/Switch/Bin 

129.95 

S134.95 

209 HF/vHF SWR Analyze; 

99.95 

179.95 

490 Memory Keyer/Paddle Combo 

149.95 

1214 color Fax, RTTY, CW. ASCII . . 

.149.95 

S77.95 

1278T Turbo Muiti-Mode Cntr... 

319.95 

1278 Multi-Mode Controller 

244.95 


1274 Packet Controller 

139.95 

CALL 

I270B TAPR TNC-2 Clone 

119.95 

CALL 

249 SWR Analyzer W/Frea. Counter 

179.95 

CALL 

9020. 20 Mete: 0RP CWXcvr 

154.95 

CALL 

1272B TNC Mic Interlace Switch. 

34.95 

CALL 

1763. 2M 3ei Beam 

39.95 

CALL 

CALL 

1784 Super Loop Antenna 

179.95 

CALL 

RF Concepts 


CALL 

2-23 2/’30W2M Amp w/Pre-amp 

$119.95 


2-31730/170W 2M Amp . . 

. 244.95 

S104.95 

4*110 10/1Q0W 44QMH2 Amp 

324.95 

2/70G 3/30-5/20W 2M/440 Amp 

234.95 

S314.95 

STANDARD 


C558A 2M/440 MHz HT w/CTCSS 

$514.95 

S279.95 
114 95 

C168A2M Sub-Mint Deluxe HT 

319.95 

C228A2M/220HT w/CTC-SS. 

VALOR 

549.95 

CALL 

PA 555 2M/440 Base Antenna 

159.95 

CALL 

YAESU 


CALL 

FT-1000D 200W Deluxe HF Xcv' 

CALL 

CALL 

FT-1000 200W HF Xcvr 

CALL 

CALL 

FT-990 100W HF Xcvr 

CALL 

CALL 

FT 890 High Performance HF Xcvr 

CALL 

CALL 

FT-747GX HFXcvj 

CALL 

CALL 

FT 736R Xcvr 144-148. 430-450 

CALL 

CALL 

FT-5200 2M/440 50/35W 

CALL 

CALL 

FT 2400H ?M SOW 

CALL 


f' 530 New Du:V Ba"d HT 

CALL 

$62.95 

?T-415Daux2M HT 

CALL 
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LOCAL INFORMATION 

812 - 422-0231 
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sador Armin Meyer W3ACE, who 
served as US ambassador to Japan 
1970-1973. Ambassador Meyer told 
me once that his security guards were 
very alarmed one day In the early 70s 
in Tokyo when his car was rushed by 
a group of Japanese men. When they 
got close to the car the men began 
waving their QSL cards at Ambas¬ 
sador Meyer I Perhaps it was Ambas¬ 
sador Meyer’s high-level ham enthusi¬ 
asm that inspired the Japan-US recip¬ 
rocal licensing agreement which came 
a few years later. 

December in Okinawa, as in the 
rest of Japan, brings forget-the-old- 
year parties (bonenkai) for office 
workers and hams alike. During De¬ 
cember I went to bonenkais of the 
southern Okinawa 145.19 MHz fox¬ 
hunting group and of the the central 
Okinawa 2 meter FM group. A week 
later Yamamoto-san JS6HGV of the 
foxhunting group took me on a two- 
hour foxhunt all over Urasoe City, 
ending with an impromptu meeting 
over coffee and cakes under the 
stars. Lots of fun even though Ya- 
mamoto-san and I were the last ones 
to find the fox! 

Okinawa blended the cultures of 
south Asia, China and Japan to create 
its own unique culture. Awamori, a 
powerful Okinawan drink made fa¬ 
mous by the Japanese actor Marion 
Brando in "Teahouse of the August 
Moon,” was brought back to Okinawa 


500 years ago from Thailand by 
Ryukyu Kingdom sailors. Okinawan 
music and dance, which are quite dis¬ 
tinct in beat and style from that of the 
rest of Japan, owes much to the in¬ 
struments and music of Indonesia and 
India. After World War II the United 
States had some influence on Oki¬ 
nawa, introducing universal educa¬ 
tion, the first university (Ryukyu Uni¬ 
versity) and root beer. Their very cos¬ 
mopolitan history has made the Oki¬ 
nawans the friendliest and most inter¬ 
nationally minded of all the Japanese. 
The Okinawans sum up their attitude 
in the Okinawan dialect phrase 
"ichariba chode," which can be trans¬ 
lated as "aloha” or as "to be brothers 
from the first meeting." 

A new historical novel about the 
17th century Ryukyu Kingdom, The 
Winds of the Ryukyus , by Chin Shun- 
shin. now an NHK TV series, has 
stimulated a tremendous revival of in¬ 
terest in Okinawan history and cul¬ 
ture. Chinese goods acquired in ex¬ 
changes with Ming China through the 
Ryukyu Kingdom tribute missions and 
Chinese embassies to the Ryukyu 
Kingdom capital at Shun were used to 
trade throughout South Asia and 
Japan. Okinawans had a practical 
monopoly on the China trade since 
Ming China traded directly only with 
its loyal tributary state in Okinawa and 
Chinese merchants were forbidden to 
travel abroad. My QSL card, which I 


am able to use thanks to the kind per¬ 
mission of the Urasoe City Museum of 
Art, shows tribute ships which carried 
Okinawan presents to the Ming 
Emperor. 

On April 1, 1993, a new Japanese 
law charges user fees to all users of 
the radio spectrum. This is on top of 
the current fees which radio stations 
pay today. For example, my 50-watt 
fixed/mobile ham license costs about 
$30 per year to renew. Even my 50 
watts is high—most Japanese hams 
have third- or fourth-class licenses 
and run 10-25 watts. The initial li¬ 
cense fee and renewal fee is on a 
sliding scale which increases with 
transmitter power output. Japanese 
hams will pay 500 yen (US $4), while 
radio broadcasters will pay 29,700 
yen ($300) annually. This new 
Japanese law is intended to raise 
money to regulate licensed stations 
and to detect and close down unlawful 
radio stations. In 1990 there were an 
estimated seven million lawful radio 
stations and 1.2 million Illegal radio 
stations operating in Japan. Another 
goal is to boost radio spectrum use ef¬ 
ficiency. 

Similar efforts to boost spectrum 
efficiency by user fees and other 
methods are also being considered by 
the US National Telecommunications 
and Information Administration (NTIA) 
and the US Congress. NTIA adminis¬ 
trator Janice Obuchowski has com¬ 


pared the sale of radio spectrum in or¬ 
der to improve spectrum utilization ef¬ 
ficiency to the transfer of public graz¬ 
ing lands to private ownership In 17th 
and 18th century England, which 
economists credit with greatly boost¬ 
ing agricultural productivity. Today 
(January 3) Song BY5H2. in 
Hangzhou, China, told me that the 
Chinese government has decided to 
allow Chinese hams to set up ham 
stations in their own homes. Song, a 
junior high school teacher, has held 
his own personal callsign BG5FA for 
about a year but beginning February 
20, 1993, he will be allowed to oper¬ 
ate a home station. Song told me that 
some of the lirst Chinese hams, such 
as BAlCY in Beijing, have been al¬ 
lowed to operate from a private home 
for about a year. Now this privilege is 
being extended to more recent li¬ 
censees, such as Song. This is won¬ 
derful news for Chinese ham radio op¬ 
erators and for hams around the 
world. Perhaps many of the Chinese 
hams who couldn’t get on the air after 
graduating from school will return to 
the air. 

A reminder to all who wish to get a 
license when coming to Japan: The 
best way to get information is to write 
to the JARL International Section, 14- 
2 Sugamo 1-Chrome Toshima-Ku, 
Tokyo 170 Japan. 

(David's contribution will be contin¬ 
ued next month. — Amie) fjQ 
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REMEMBER... A LOW COST POWER PACK \ 
WITHOUT PERIPHEX'S QUALITY IS NO BARGAIN^ 

NEW MODELS NOW AVAILABLE 


r- 
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ICOM 

BP-83S 7.2V 750mah 

$43.50 

BP-84 7.2V lOOOmah 

$57.00 


YAESU 

FNB-2 10.8V 500mah 

$22.50 

FNB-12 12V 500mah 

$45.95 


BP-84S 7.2V 1400mah FNB-14S 7.2V 1400mah 


$63.00 

BP-85S 12V 800mah 

$76.00 

BP-114S 12V 800mah 

$79.00 


$59.75 

FNB-26 7.2V lOOOmah 

$60.00 

FNB-27S 12V 800mah 

$65.00 


KENWOOD 

PB-13S 7.2V 1200mah 

$49.75 

PB-14S 12V 400mah 

$60.00 


ASK FOR OUR' 
CATALOG . 


Manufactured in the U.S.A. with matched cells, these Super Packs feature short circuit 
and overcharge protection, and a 12 month warranty. All inserts and packs in stock or 
available from authorized dealers, call us to discuss your battery requirements. 



CALL FOR OUR 
.SPECIAL OFFEERS 


Add S4.00 Shipping & Handling for first banary, 
$1.00 tar each add ' battery - U.S. only 
Connecticut residents edd 6% ta* 



iiiPGRIPHOX flic. 

115-IB Hurley Road. Oxford, CT 06478 

800 - 634*8132 

Connecticut 203*264'3985 - FAX 203*262*6943 


MRANSEL 

Technologies 

A DIVISION OF U ELECTRONIC INDUSTRIES 
123 East South Streel • Harveysburg, Ohio 45032 
1 (800) 829-8321 

( Model TSC1 r£M 

Transel Suction 

Mounting Kit a AM 

s-i 095 \F 


Model TDC1 

Transel Heavy-Duty 
Hal Clip 

$-1 095 


Model TWM 

Transel Slim Line 
Window Mount Kit 


Model T144-10 

Transel Modified 
Gain Quarter 
Wave Antenna 

i 5-IVI95 


Write lor a Full Line Antenna Catalog at No Costl 
-DEALERS WELCOME - 
Made In The USA...Because It Mattersl 
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Never say die 

Continued from page 66 

heard of the ham CQ or Communica¬ 
tions Quarterly. 

When I took over as editor of CQ, 
back in 1955, the magazine was in 
bad shape. It was losing several thou¬ 
sand dollars a month, which was a lot 
of money in those days. It was being 
kept alive by Radio-Television Service 
Dealer, a sister publication. I didn’t 
come Into the job cold. I'd been pub¬ 
lishing Amateur Radio Frontiers for 
four years. This meant I’d been getting 
articles, editing them, drawing the 
schematics mysetf, taking the photos, 
writing my usual long editorials, typing 
the finished copy, selling the advertis¬ 
ing, soliciting subscribers, doing the 
bookkeeping, mailing the copies, and 
so on, all in my spare time. My main 
job at the time was manufacturing and 
selling loudspeaker enclosures. 

Add to this my years of building 
ham and RTTY equipment, converting 
surplus, pioneering 6m (I was the first 
one in NYC on Ihe band and ran a 
beacon station for several years), pio¬ 
neering NBFM, working tons of DX, 
having a basement packed solid with 
equipment and parts, having already 
been active in just about every contest 
there was, having built my first SSB 
rig. (with W2BFD) helping set up one 
of the first repeaters, etc. When I get 
interested in something I tend to go 
overboard. 

My Frontiers publication was mainly 


about RTTY and helped our group co¬ 
operate to override the endless battles 
Ihe ARRL put up trying to stop RTTY 
from being permitted on the HF bands. 
It took several years, but we finally 
beat the League. 

Thus, when I took over the helm at 
CQ I had already been deeply in¬ 
volved in amateur radio for about 18 
years. I walked away from a million- 
dollar speaker business to work for 
$10,000 a year editing a ham maga¬ 
zine. Well, the other was by this time 
just a business and this was fun, I'd 
started the speaker business with 
$1,000 borrowed on my car and built it 
into the largest manufacturer of speak¬ 
er enclosures in the country. I needed 
a fresh challenge. 

Within six months I had CQ into the 
black and four years later it was turn¬ 
ing in a profit of over a million in to¬ 
day’s dollarettes. It was the biggest 
money-maker in Ihe history of Cowan 
Publishing. During the five years (to 
the day) I was editor I had a ball. 
There was that DXpedition to Navassa 
(KC4AF), where we almost got killed a 
couple times. There was Operation 
World Wide, where I flew around the 
world operating from a MATS (Military 
Air Transport System) plane, making 
20m SSB contacts as we visited 25 
countries. Then I represented the US 
amateurs at the WARC meeting in 
Geneva. I'll have to tell you about 
those days some time. 

I was having so much fun that I 
stayed on as editor a couple years 
longer than I should have. But I’ve 


written about all that befo . . . and no 
doubt will again. I’ll be writing about 
my early fun in Radio Fun. 

Speaking In Tongues 
Where Has English Gone? 

We hams can’t help making fun of 
CB jargon . . . right, good buddy? Yet 
we’ve got our own private language 
and we immediately recognize a new¬ 
comer who isn’t fluent in our Q-signal 
shorthand. It’s always seemed odd to 
me when hams use Q-signals on 
voice. They were invented to try and 
mercifully speed up our pathetically 
slow CW contacts ... or QSOs, as 
you probably call them. 

When I got involved with computers 
I had to learn a whole new language. I 
found that most computer folk had lit¬ 
tle residual fluency in plain English 
and thus were no longer able to inter¬ 
face with ordinary people. 

Lawyers have their own language, 
if you’ve ever read any legal papers. 
Poliliclans have theirs. It’s interesting 
trying to translate the weird language 
of our laws into something the rest of 
us can understand. And I wish I'd had 
a tape recorder along on an around- 
the-world flight on a Military Air Trans¬ 
port Service plane, just to capture the 
fascinating language of the PR officer 
who accompanied us. 

I read a lot of magazines, so I have 
to be able to interpret computerese, 
legalese, governmentese, medicalese, 
hamese, hi-fi-ese, and educationese. 
It’s a challenge to try and figure out 
what some professor is trying to say. 


For instance, in the latest Kappan, 
professor Dempster writes, “Research 
has shown that, under certain condi¬ 
tions, practice may either reduce the 
effects of Interference or result In 
proactive or retroactive facilitation of 
learning." What did he say? And he 
goes on for five pages of this gob- 
bledegook, plus a half page of refer¬ 
ences. 

Several years ago it seemed to me 
that businessmen might like to have a 
way to learn about computers without 
having to learn computerese. So I 
started a new magazine, Desktop 
Computing. It was a tussle getting the 
writers to stick to English, and even 
more difficult to rind editors capable of 
translating computerese into English. 
But we did it and the readers loved 
the publication. Alas, when I sold my 
publishing company in 1983, I had no 
way to continue doing Ihe magazine, 
so I sold it along with all the others. 
The new publisher, being totally 
involved with computers, quickly killed 
it off. 

For my part, when I'm on the air I 
avoid jargon and stick to plain English. 
I have problems with interference, not 
QRM. I go to bed instead of modulat¬ 
ing the mattress. I answer the phone 
Instead of the landline. But then I am 
very resistant to talking about my 
transceiver and antenna, much prefer¬ 
ring to talk about what the other chap 
does, what else he’s interested in, 
what he likes about where he lives 
and so on. You probably wouldn’t like 
it at all. Q1 


Modern, High-Performance Stations use 
Antennas, Duplexers, Triplexers and Accessories! 



CX-224 
Gain & Wave: 

146MHz 2.15dB 
T ; wave 
222 MHz 3.6dB 
V e ware 
446MHz 5.0dB 
Vo wave X 2 
Max Power: 100 watts 
Length: 3’ 

Connector: 

UHF (PL-259) OR 
HMO t CX-224 N MO) 


CA-2X4SR 
Gain & Wavs: 
146MHz 3.6dB 
s /i wave 
446MHz 6.2ri3 
s/i wave x 2 
Max Power: 

150 watts FM 
Length: 3' 4" 
Connector: 

UHF (PL-259) 


B-20 

Gain & Wave: 
146MHz 2.15d8 
Vz wave 
446MHz 5dB* 

®/i wave x 2 
Max Power: 50 watts 
length: 30" 
Connector: 

UHF (PL-259), OR 
NMQ (B-20 HMO) 


MO 

Gan & Ware: 
146MHz MS 
Vx wove 
446MHz 2.15dB 
Vi wove 

Max Power: 50 watts 
Length: 32" 
Connector: 

UHF (PL-259), OR 
NMO (B-10 HMO) 


1275 N. Grove Sheet, Anaheim, CA 92806 
(714)630-4541 •(800) 962-2611 

CALL FOR COMPLETE CATALOG OR NEAREST DEALER 



2M-f70cm DUPLEXERS 
Power 146MHz BMW 
446MHz 5O0W 


CF416A CF-4160K 


CF-416A: Alt UHF Corns W-'Uads 
CF-416QX: A3 UHF Conns w/o Leads | 
CF-415GL' Ditto, but 440 Input 
H-male Conn, w/o Leads 












New products 

Compiled by Hope Currier 



COMET 
Antenna has 
introduced the 
newest addition 
to their exten¬ 
sive line ot 
muitiband an¬ 
tennas, the CH- 
32 “Miracle Ba¬ 
by” Mini HT An¬ 
tenna for 2m/70 
cm. The CH-32 
has surprising 
performance, Is 
only 1,75 inch¬ 
es tall, and has 
a black matte 



NCG/COMET 

finish and a BNC connector. It is de¬ 
signed with a pivoting head, absorbing 
shock and protecting the radio's con¬ 
nector from damage. The CH-32 
meets the modem operator's need for 
a small, compact antenna that easily 
works the nearby repeater systems 
and is useful for communicating at 
hamfests, on Field Day, while doing 
tower work, etc. Its small size makes it 
inconspicuous and proportionate in 
size to the newest HT transceivers. 

For the price and more information, 
contact NCG, 1275 North Grove St L, 
Anaheim CA 92806 . (714) 630-4541, 
(800) 962-2611, Fax: (714) 630-7024. 
Or circle Reader Service No. 201. 


G&P 

ENGINEERING 

G&P Engineering has announced 
a new style of antenna mounting sys¬ 
tem called the “N-PAM" unit. The N- 
PAM unit will mount on the roof without 
drilling holes into the roof. It will mount 
on any roof at any pitch from flat to a 


ELECTRON 

PROCESSING 


Electron Processing 
has announced a device 
to greatly improve scan- ; ] 

ner and shortwave re- 
ception. The AFBOX-1 
allows you to connect • 
your receiver to an exist- •>; ft.,/ £#1 
ing hi-fi stereo system to 
extract the best fidelity 
and clearest sound ob- 
tainable from your scan- ’ 

ner or shortwave receiv¬ 
er. By connecting to a 

stereo system scanner, --- 

listeners can often understand previ¬ 
ously unintelligible background con¬ 
versations. Shortwave listeners can fi¬ 
nally enjoy the full fidelity with which 
the broadcasts were meant to be 
heard. Connection to the external 
speaker jack of the receiver and ihe 
hi-fi auxiliary input jacks is easy with 
the supplied connectors. An isolation 
transformer and passive attenuator 


12/12 pitch, and will allow use on roofs 
with 16* o.c., 24" o.c., stick-built or 
truss systems. Basic systems include 
single or dual tray units with a 2“ mast 
3' high—ideal for a tribander/VHF-UHF 
system. Options include a 5 1 or 7' 
mast. The 7' mast can be used with 
the largest OSCAR antenna system or 
stacked yagis. 


p— — 

. 

AFBOX-1 | 

; V ■ 



H*l 






assure clean, noise- and hum-free 
sound on both right and left channels. 
The AFBOX-1 can be connected to a 
VCR for up to six hours of quality 
recording. 

The AFBOX-1 is $30 plus $5 S & 
H. For more information, contact Elec¬ 
tron Processing, Inc., P.O. Box 68, 
Cedar Ml 49621: (616) 228-7020. Or 
circle Reader Service No. 205. 


All mounts are made of steel and 
are primed and painted with a durable 
and hard epoxy paint, black, to blend 
with most roof shingle colors. For 
prices and more information, contact G 
& P Engineering, 4943 Finch Court, 
Stephens City VA 22655; (703) 869- 
4530, Fax: (703) 869-5116. Or circle 
Reader Service No, 204. 


Backpack Solar? 

lOwat! DeseriSiorm pane] is 
size of open 73 magazine, weighs 
Ilh, and delivers 600mA for I-tv- 
charging or direct operation. Tough. 

Solid, with no ^lass to break. So~ 
rugged Uncle Sum used litis for 
spoiler communications nnd portable 
repealers in Desert Storm. 

Ready to use. $169. Add $5 S&H. Info $1. 


AntennosWest 
Box 50062 Provo UT 84605 


Order HulLine 
KOI 375 8425 
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NEW ONLINE CALL DIRECTORY 

Our new HAMCALL service gives you 
494,114+Hams, via your computer 
$29.95 per year — unlimited use! 

BUCKMASTER PUBLISHING 
Route 4, Box 1630 Mineral, VA 23117 
703: 894-5777 800: 282-5628 
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HANMC-BASCb*^™^ 

RnaVl A useful accessary for your handx*d ratio or scann*r.Funcflonat, 
ElftcionL and Attractive. You can use II anywhere m your home, office, or 
shop. High quality solid Watnul Base with Black Powder Coatod Stael 
Brackets will provide mony years of use. Truly high quality American 
craftsmanship nnd ll shows in every doioH. 

Modol92001A.For Most Regular size Handhold radios.$14.95 

Model 9200IB.. For Miniature Hand hold raefios... $14,95 

Model 92002 .Fof MosI Hand held scanners..$13.95 

Model 92003 .For Micronte stylo swr^Jower melera .. $9,95 

Please add$3 50 shipping/banditngper item ordered, outside U S. add$7.50 
per item ordered. Send check or money order to: HnHefine and llorafna, 
P.O. Box 2504, Broken Anow. OK 74013-2504. 
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“Morse Deciphered, 

A Meaning Behind the 
Code" 

Learn in days what takes others years 
to master. . All simple, totally simple. 
Includes numbers, Q signs, prosigns 
plus other excellent info. The derived 
meaning behind the code lies in the 
standard phonetic alphabet. . Originally 
written and developed for pilots, new 
book, 36 pages, 8 x 1 l, now reveals 
this remarkable breakthrough.. 
Unbelievably simple. . Gain much more 
than ‘natural talent*. Your own 
progress will shock even you, send $ IO 
check or money order (please add $2 S6fH) 
to: 

AVIACOMM PUBLICATIONS (73) 
P.O. Box 690188 
Bronx, NY 10469 

rfYS residents add 8% sales tax. 
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The Best Scanner Use Antenna! 

The FLYTECRAFT" Model CFN 

16 Element Wideband VHF/UHF Antenna 

• The Model CFN Is the ultimate 
compact, rugged antenna for 50 to 
1.3 Uhz use. /Transmit from 144 to 
13 Gh? ) • Average SWR - 1.5 
■V™ " across transmit range. • Amateur 
radio licensees operate all bands - 
2M, 220, 450, 900, and 1.2 Chz 
• • Novices! Ideal for operation in 

,J 220 or 1.2 Ghz band for which you 

have privileges. • Low vertical 
angl e radiation • Large capture area 
SHE • Unity gain • Use indoors or out - 

Designed bv CFN “ u 8 hIwei 8 hI ’ bul lou 8 h - 
v ! - withstands humcane-force winds. 


e^gned y withstands hurricane-force winds. 

Emmy-Winning , InsUnl assembly - ideal for 

Network TV Engineer portable, or Field Day! 

ateve rlyte, # Attractive, strong design. Unique, 

K7SF futuristic appearance. 


I Built with pride & sold worldwide ~ flytecraft 4 usa I 


FLYTECRAFT” Model CFN - $119.95 

Send Check or $ Order to: FLYTECRAFT “ P.O. Box 3141 
Simi Valley CA 93093 - Add $530 »/h continental U.S. 
VISA/MC PHONE ORDERS [ Saha taction Guar.~| 
805 - 583 - 8173 Mon thru Fri 9A-5P (PT) 
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GIVE YOUR 

HR-2510 HR-260C 

the stline features as the 

"BIG RIGS" 


* 30 Memory Channels 

* Automatic Repeater Offset 

* Programmable Transmit Timeout 

* Programmable Seek/Scan (5 Khz,etc) 

’ Programmable Mike/Channel Buttons 
‘ Programmable Transmit Freq. Limits 

* Extended Frequency Range CIO to I 2 udm) 

* Priority Channel , 

* Split Frequency >-^c| 

■ Many More Features —:— J 


AH these features by replacing 
your radio’s existing "CPU’' chip! 

(Priority Channel requires optional hardwaref 

$59.95 (Optional Chip Socket $7.50} 

Includes Operator's and installation Manuals 

empswrrcH, 

4773 Sonoma Hwy. Suite 132 
Santa Rosa, CA 95409-4269 

Write or call (707} 539-0512 for free information 
Quantity prices available. Dealer inquires welcome 
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CAL-AV LABS 

CAL-AV Labs, Inc. has introduced 
the Spirit™ series of dual-paddle 
Morse keys, which incorporate ad¬ 
vanced design and a new technology 
to eliminate contacts and all other 
moving parts. Designed for optimum 
performance in a traditional operating 
environment the Spirit provides famil¬ 
iar functionality very similiar to a me¬ 
chanical key. its solid-state-force sen¬ 
sors activate when a given, preset 
force is exceeded. Independent left 
and right adjustments have Infinite res¬ 
olution, and will accomodate operators 
with a light or heavy touch. The unit 
weighs five pounds and will not move 


O .3 


* 



o I * * * Oh 


OAK HILLS RESEARCH 


from its desired desktop location. 

The Spirit is currently available as 
a limited-production edition for the 
discerning enthusiast. Its uncompro¬ 
mising quality is evident in its polished, 
solid brass construction. Each key is 
individually serialized and can be fur¬ 
ther customized to a user’s prefer¬ 
ences: engraving of an individual's 
name or call letters is available; 
chrome or gold plating are optional. 
Detachable cabling accomodates a 
wide variety of keyers. Prices start at 
$380. For more information, contact 
CAL-AV Labs, Inc., 515-B Westchester 
Drive, Campbell CA 95008; (408) 369 - 
1000. Or circle Reader Service No. 
203. _ 

The QRP Spirit Transceiver from 
Oak Hills Research is a single-band 
kit offered for 80. 40, 30, 20 or 15 me¬ 
ters. It includes an iambic keyer using 
the latest Curtis Keyer Chip 
8044ABM, a Superhet receiver design 
with a diode ring mixer and an RF 
preamp, a 4-pole crystal ladder filter 
followed by an on-board audio filter, 


LARSEN ANTENNAS 

Larsen Electronics' new KG 1290 
is the first on-glass antenna for am¬ 
ateur application on the 1290 MHz 
band. Engineered for ham use in 
North America and Japan, the unit 
covers the bandwidth from 1235 to 
1432 MHz with a VSWR reading be¬ 
low 1.5 to 1. Using a collinear de¬ 
sign featuring a 1/2 wave over 1/4 
wave, the antenna produces 3 dBd 
gain. Exceptional performance 
stems from the patented Kulglass 
design that places the radiating an¬ 
tenna circuitry in the outside coupler 
(not Inside the vehicle) to maximize 
efficiency. Model KG 1290 also fea¬ 
tures a Kulrod copper-piated whip 
which lets transmit power become 
signal, not heat resistance. 

The suggested retail price is 
S59.95. For more information, con¬ 
tact Larsen Antennas , Larsen Elec¬ 
tronics. Inc ., 3611 N.E. 112th Av¬ 
enue, P.O. Box 1799, Vancouver 
WA 98668; (206) 944-7551 , Fax: 
(206) 944-7556. Or circle Reader 
Service No. 202. 

and a switchable HP AGC circuit with 
manual RF gain control. It also offers 
2 watts of audio output with an exter¬ 
nal speaker jack, VFO tuning with an 
8:1 vernier dial covering 100 kHz and 
RIT, and a sine wave oscillator with 
frequency and level controls. The kit 
measures 4” x 6-1/4" x 6-7/8' 1 and 
weighs 47 oz. 



This kit comes complete including 
the cabinet, all components and in¬ 
structions. All coils are pre-wound. 
The price is $198.95. For more infor¬ 
mation, contact Oak Hills Research, 
20879 Madison St., Big Rapids Ml 
49307; (616) 796-0920, (800) 842- 
3748, Fax: (616) 796-6633. Or circle 
Reader Service No. 206. 


Measure Up With Coaxial Dynamics Model 

83000A RF Peak Reading Wattmeter 

Take a PEAK with Coaxial Dynamics “NEW" Model 83000A, designed 
to measure both FWD/RFL power In CW 
and FM systems simply and quickly. 

Then with a "FLIP ,, of a switch, 
measure “PEAK POWER” in most 
AM, SSB or pulse systems. Our 
Model 83000A features a complete se¬ 
lection of plug-in-elements plus a 2 
year warranty. This makes the 
Model 83000A an investment worth 
looking at. So go ahead, take a 
"PEAK”, you’ll like "WATT” you see! 

Contact us for your nearest autho¬ 
rized Coaxial Dynamics representa¬ 
tive or distributor in our world-wide 
sales network. 

COAXIAL 
DYNAMICS, 

INC. 


15210 Industrial Parkway 
Cleveland, Ohio 44135 
216-267-2233 
1-800-COAXIAL 
Fax:216-267-3142 

Service and Dependability. . . a Part of Every Product 
_See us at Payton - Booths 401 & 402_ 
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.CornerBeam? 

SWR < 1.2:1 across the hand 
Gain of a 15 ft Vagi 
No dimension over 7 ft 
40 dB Fmnt-to Back Ratio 
60° Half-power Beamwidih 
Mounts directly to masi 
Vertical or Horizontal Polarization 

2metcrs $145. 220 MHz S145. 70 cm $115, Dual 146/440 $ 165 
Weighs only 10 lbs. Add $11 Shipping A Handling. Info $ I, 



AntennasWest Order Hot Line 

VBox50062 Provo UT S4605 SOI 37.1 8425 


J 
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SCARED OF THE CODE? 


IT’S A SNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR AOVANCED EOITION FOR 
BEGINNERS TO EXPERTS—AND BEYOND 

Morse Code teaching software from GGTE is the 
most popular in the world—and for good reason. 
You’ll learn quickest with the most modem teaching 
methods—including Farnsworth or standard code, 
on-screen flashcards, random characters, words and 
billions of conversations guaranteed to contain every 
required character every time—in 12 easy lessons. 

Sneak through bothersome plateaus in one tenth ot 
a word per minute steps. Or, create your own drills 
and play them, print them and save them to disk. 
Import, analyze and convert text to code tor addition¬ 
al drills. 

Get the software the ARRL sells and uses to create 
their practice and test tapes. Morse Tutor Advanced 
Edition is approved for VE exams at ail levels. Morse 
Tutor is great—Morse Tutor Advanced Edition is even 
better—and it's in user selectable color. Order yours 
today. 


For all MS-DOS computers (including laptops). 
Available at dealers, thru QST or 73 or send 529.95 
+ S3 S&H (CA residents add 7.75% tax) to: 

GGTE, P.O. Box 3405, Dept. MS, 

Newport Beach, CA 92659 
Specify 5% or 3% inch disk 
(price includes 1 year of free upgrades) | 
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Random output 


Propagation 


David Cassidy N1GPH 


Is This Frequency In Use? 

Is it me, or are people getting 
stupid? Allow me to relate to you 
what I experienced last weekend. 
The names and callsigns have been 
changed to protect the moronic. 

I had been involved in a net on 
7.283 MHz for close to an hour. It 
was a cold, gray Saturday morning, 
and I was enjoying the net and a sec- 
ond cup of coffee. We had check-ins 
from locations as far apart as Col¬ 
orado, Georgia and Nova Scotia. Net 
control was located in Milwaukee, 
and he was running slightly more 
than 900 watts. Conditions on 40 me¬ 
ters were excellent and the band was 
packed. 

A W1 station came on our exact 
frequency, and without a word of 
warning started calling a W2 station. 
His signal was S-9 +20 and just 
about wiped out the entire Northeast 
part of the country. I informed him 
that the frequency was in use, and 
asked him kindly to move. He never 
acknowledged that he heard me 
(knowing his location and my anten¬ 
na’s performance. I am 100% certain 
that he did). 

After a minute or two, he made the 
same call, and I again asked him to 
move. Again, no reply. Two or three 
minutes later, the same scenario. By 
this time, stations in New York and 
Nova Scotia had also asked the W1 
to move. They were met with the 
same results I had achieved— 
silence. 

Another five minutes passed with¬ 
out a call. Right at the top of the hour, 
the W1 came on and started informal¬ 
ly calling a net (“Anybody from the 
XYZ net on frequency?”). The W2 
station he had originally called came 
back to him and they started an infor¬ 
mal chat. At the first available break 
in their seemingly endless discussion 
about their signal strengths. I keyed 
up and again informed them that the 
frequency was in use by another net, 
and would they please move off fre¬ 
quency. 

Now, here comes the really incred¬ 
ible part. 

W1; Did you hear that? 

W2: Yup, I heard something. I 
think he said there was another net 
on this frequency. 

W1: Yeah, that’s what I heard. 

W2: If we move frequencies, the 
net will never find us. This is our fre¬ 
quency, We’ve been here for years. 
They must be a new net (the net l 
was checked into has been operating 
for many years at the same time and 
frequency, though I can't fathom what 
that has to do with anything). 

W1: So, how’s my signal now? I 
just changed over to the other an¬ 
tenna. 


The two stations, after acknowl¬ 
edging that they had heard me and 
that they were aware that another 
QSO was in progress on the frequen¬ 
cy, continued their conversation as if 
nothing had happened. I couldn't be¬ 
lieve it! I again asked them to move, 
and again they acknowledged that 
they heard me—with the same re¬ 
sults. I heard net control call me for 
my next transmission, but was wiped 
off of the net by these two lids. They 
finally said, "let’s move up 500 hertz, 
to give them a little room." Can you 
believe it? These weren't a couple of 
newcomers. Judging from their call- 
signs, these two lids had each been 
hams for over 25 years, and yet they 
thought that moving 500 hertz would 
do anything? Did these guys know 
the first thing about radio? 

Every area of human endeavor 
has a set of fundamental rules, 
guidelines or mutual agreements. All 
participants in the activity have 
agreed to abide by these rules. When 
you drive an automobile, you agree 
to be sober and to obey certain traffic 
signals. In this country, you agree to 
drive on the right side of the road. 
One of the fundamental agreements 
that we amateurs make with each 
other is that we will ask if a frequency 
is in use before transmitting. We have 
also agreed that no station or group 
of stations can lay claim to a particu¬ 
lar frequency. This means that there 
will often be conflicts. When propaga¬ 
tion on a particular band shifts, two 
QSOs could end up on the same fre¬ 
quency. Mature adults should be able 
to quickly comprehend what Is hap¬ 
pening, and resolve the dilemma by 
one of the parties offering to find an¬ 
other frequency (it’s amazing how of¬ 
ten I’ve heard 30-minute name-calling 
sessions as a result of shifting band 
conditions). When it’s time for your 
net to start, and the frequency you’ve 
met on for 20 years is occupied, you 
should either move, ask the occu¬ 
pants of the frequency to move, or 
maybe even ask the occupants for a 
few seconds to inform your net mem¬ 
bers to stand by and wait. 

There are numerous ways to ac¬ 
complish this basic agreement among 
all radio amateurs, but we must start 
from a position of mutual respect and 
common courtesy. We are not dealing 
with brain surgery here. Nobody dies 
if you don’t get to hold your net or 
scheduled contact on a particular fre¬ 
quency at a particular time. Yet, t've 
often heard suggestions of physically 
Impossible acts and threats of physi¬ 
cal violence exchanged between two 
adults, simply because 10 meters 
shifted and they found themselves on 
the same frequency. What is the 
matter with us? Q 


Jim Gray W1XU 


Jim Gray W1XU 
210 East Chateau Cifde 
PaysonAZ85541 

April’s conditions for the upper HF 
bands appears somewhat “iffy” with many 
Poor (P) and Fair (F) days in the forecast. 
II appears that the poorest conditions will 
be during the first and last days of the 
month, while the in-between days will 
range from Fair (F) to Good (G). The best 
days are likely to center around the 12th 
and the 22nd, and several days on either 
side of these dates. The lull moon occurs 
on April 6th. 

Use the daily chart to find the best days 
for your efforts and choose the Band-Time- 
Country chart to discover when and where 
to operate. Trends are Indicated by hy¬ 
phenated letters such as F-G 
meaning Fair-to-Good conditions 
expected, or P-VP meaning Poor- 
to-Very-Poor conditions are expect¬ 
ed. Remember, however, that 
these forecasts are not cast in con¬ 
crete, and that unexpected bonus 
days or terrible days may occur at 
almost any time. We're trying to 
“play percentages" here, so be on 
the lookout for sudden opportuni¬ 
ties. Your best source for trends is 
WWV at 18 minutes after each 
hour (I use the 10 MHz signal as 
the most reliable copy from Ari¬ 
zona). They w3l tell you the status 
of the earth’s magnetic field and 
the energy output of the sun during 
a 24-hour period. The sun’s radio 
energy is measured at a wave¬ 
length of 10 cm, which seems to 
have a good correlation with actual 
propagation conditions on the HF 
bands. 

April is historically a good 
month for communication and you 
can expect DX to the east in early 
morning hours, short skip during 
the day, and DX to the west In af¬ 
ternoon hours. The higher the 
band, the sooner it closes toward 
evening hours. 20 meters should 
stay open on Fair or Good days un¬ 
lit after dark, while the 10, 12, 15 
and 17 meter bands will close 
around sunset. You may try some 
DX on 30 meters in Ihe mid-lo-late 
afternoon, lasting until well after 
dark, although as I write this col¬ 
umn, the 30 meter band seems to 
close soon after dark. 40, 80, and 
160 meters are usually quite active 
into the "wee" hours of the morn¬ 
ing, so if you are a "night owf enjoy 
the opportunities that abound 
around 1-5 a.m. local time. During 
the active spring storm season 
there will be heavy QRN on many 
days ... but these storms usually 


subside after 10 p.m. local time as the so¬ 
lar energy that feeds the storms abates. 
Solar activity (flux) is dropping to the 100 
level as I write, which means that ionization 
is not as great and does not last as long as 
a few months ago. Inasmuch as solar flux 
correlates with DX "conditions" and with the 
sunspot numbers, it is apparent that we are 
well on our way to the bottom of Cycle 22. 
During the DX heyday a few years ago, so¬ 
lar flux values of 200-300 were common. 

Choose your days carefully from the 
chart, and correlate "conditions* with the 
Time-Band-Country/Area chart for the 
most likely success. As “conditions" deteri¬ 
orate, you will need more power than usual 
to "get through," as well as better anten¬ 
nas. Ql 
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'Try 80 meters. 

The bands shown represent the highes* 
usabte a these times on "Good Days.* 

Note mat the lower frequency bands •* 
first and close last. 
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SUN MON TUE WED THU FRI 






1 P 

2 P 


4 F-P 

5 P 

6 P 

7 P-F 

8 F 

9 F-G 

■V 

11 G 

12 G 

13 G 

14 G-F 

15 F-P 

16 P-F 

1 F 

18 F-G 

19 F-G 

20 F-G 

21 G 

22 G 

23 G 

24 G-F 

25 F-P 

26 P 

27 P-VP 

28 P-VP 

30 P 

31 P 
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Never say die _ 

Wayne Green W2NSD/1 


Do You Suppose? Maybe? 

Naw, It’s Impossible 
No Use Even Trying 

There’s something that’s been puz¬ 
zling me lor ages. Actually, now that I 
come to think of it, there've been sev¬ 
eral things that have been puzzling 
me, and which now make sense. Like 
how come no one has written any re¬ 
ally creative classical music in the last 
50 to 60 years? Like how come so 
many readers tell me they don’t al¬ 
ways agree with my editorials? Like 
why we Americans put up with the 
crooks we’ve been sending to Wash¬ 
ington; our crummy post office; our 
dreadlul schools . . .the most expen¬ 
sive and worst in the industrial world 
... and so on. 

I've seen the same pattern in ama- 
leur radio, with an infinite tolerance for 
League mendacity, and of course 
there’s this whole CW nonsense. 

Yes, I admit I'm probably part of the 
problem in that I tend to be much too 
cautious about speaking my mind. 
Allen Turoff, the chap who invented 
the game of Boggle and an old car ral¬ 
ly buddy of mine, used to call me 
Wishy-Washy Wayne because 1 was 
so hesitant about expressing my opin¬ 
ions . .. and so insecure in them, once 
Ihey were pried out of me. 

Suddenly several things which 
have been puzzling me fit together 
and made sense when I read a book 
by John Gatto. He’s the New York 
State Teacher of the Year you’ve prob¬ 
ably seen on TV, and his book, Dumb - 
ing Us Down — The Hidden Curricu¬ 
lum of Compulsory Schooling, is a 
corker. For the few of you who have 
survived our school system and actu¬ 
ally read, I'll make copies available 
through Uncle Wayne’s Bookshelf. 

I semi-survived our public school 
system, but it so numbed me that it 
wasn't until I went through a new kind 
of psychotherapy when I was 28 that I 
was able to actually start thinking. 
That’s when I started reading and 
building my library. I referred to this 
therapy when I described how the 
mind works in my October 1992 edito¬ 
rial. I'll eventually explain how almost 
anyone can help others to start think¬ 
ing and stop just reacting. 

John Gatto’s book is the most dev¬ 
astating indictment of public education 
I’ve seen yet. Oh, we've known for 
4 73 Amateur Radio Today * May, 


over 10 years that we have one of the 
worst educational systems in the in¬ 
dustrial world . . . which makes up for 
its terrible results by being one of the 
most expensive. But what we haven't 
considered, and what even John Gatto 
hasn't suggested, is that the end result 
of this lousy system has been a throt¬ 
tling of creativity and genius, a gener¬ 
ally negative approach to new ideas, 
and a fear of opposing the system. 

If you stop and think about it, not 
only haven't we seen any really out¬ 
standing composers in the last 60 
years or so, we’ve also seen a drop in 
creativity in art, literature, poetry and 
so on. We’ve seen a deterioration of 
the whole country. Now I think I know 
what’s gone wrong. 

When I read a book I keep a High¬ 
lighter at hand. Well, my Gatto book is 
an epic in yellow swatches. Unfortu¬ 
nately, since you are a product of our 
educational system, the chances are 
that you find books boring, and be¬ 
sides, you know that there’s nothing 
you can do to change things, so why 
bother. Even so I’m going to make this 
book available to the few of you who 
have escaped being totally destroyed 
by the system and who still have some 
shreds of interest In understanding 
what’s happened to all of us. It’s avail¬ 
able from Uncle Wayne’s Bookshelf. 
Once you read it you will want to get 
copies for what few friends you have 
who are functionally literate. 

What Our Children Are 
Actually Being Taught 

John points out that he teaches 
seven basic concepts. He teaches 
confusion by dealing with subjects out 
of context and not relating them. Cur- 
riculums have no coherence. 

He teaches class position ... to en¬ 
vy and fear better classes and have 
contempt for lower classes and 
groups. He understands that truth and 
schoolteaching are incompatible, as 
Socrates pointed out thousands of 
years ago. 

He teaches indifference .. . that no 
job is worth finishing, and this is driven 
home by bells, which stop everything 
In midstream. Nothing is worth finish¬ 
ing, so why care? 

He teaches emotional dependency. 
Rights do not exist inside a school. .. 
not even free speech . . . unless the 
1993 



teacher says they do . . , not even lo 
go to the toilet. 

He teaches intellectual dependen¬ 
cy. Successful students do the think¬ 
ing he assigns them, with little resis¬ 
tance and a show of enthusiasm. Cu¬ 
riosity causes trouble, so conformity is 
rewarded. Wait to be told what to do. 

He teaches provisional self-esteem. 
The lesson of report cards, tests and 
grades is lhal children should not trusl 
themselves or their parents, but 
should rely on the evaluation of certi¬ 
fied officials. 

He teaches that one can’t hide. In 
school there are no private places. 
Children must be closely watched if 
you want to keep them under tight 
control. 

He says, “It is the great triumph of 
compulsory government monopoly 
mass-schooling that among even the 
best of my fellow teachers, and among 
even the best of my students' parents, 
only a small number can imagine a dif¬ 
ferent way to do things ... the truth is 
lhat reading, writing, and arithmetic 
only take about one hundred hours to 
transmit as long as the audience is ea¬ 
ger and willing to learn.” 

Now is It entirely a coincidence that 
artistic creativity dwindled as public 
education took hold? It was started in 
the mid~1800s by a group of socialists, 
but didn’t lake over completely until 
around 1880, when the militia finally 
forced parents at gunpoint to send 
their children to public schools. The 
system grew in administrative bureau¬ 
cracy and control through the 1920s. 

Gatto says, "When children are giv¬ 
en whole lives instead of age-graded 
ones in cellblocks, they learn to read, 
write and do arithmetic with ease.” He 
points out, “Out of the 168 hours in 
each week my children sleep 56. That 
leaves 112 hours a week out of which 
to fashion a seif. Children watch 55 
hours of television a week. That 
leaves them 57 hours a week in which 
to grow up. They attend school 30 
hours a week, use about eight hours 
getting ready for it and traveling to and 
Irom school, and spend an average of 
seven hours a week In homework, a 
total of 45 hours. During that time they 
are under constant surveillance. That 
leaves them 12 hours a week out of 
which to create a unique conscious¬ 
ness. If we allot three hours a week to 


evening mea/s we arrive at a net 
amount of private time for each child 
of nine hours per week.” 

Gatto suggests that this develops 
dependent personalities and that this 
has a lot to do with the things that are 
killing us. such as narcotics, brainless 
competition, recreational sex, vio¬ 
lence, gambling, alcohol, and the ac¬ 
cumulation of things as a philosophy. 
This is what this brand of schooling 
must inevitably produce. 

The results he sees are children 
who are indifferent to the adult world, 
who have almost no curiosity, who 
have a poor sense of the future, who 
have no sense ol the past, are cruel to 
each other, are uneasy with intimacy 
and candor, who are materialistic, and 
who are dependent, passive, and timid 
when faced with new challenges. Is it 
any wonder that he says we don’t 
need more schooling, we need less? 
He believes that education should 
make you a unique Individual, not a 
conformist 

When I see teenagers with the 
knees out ol their jeans I know I’m 
looking at conformity-driven kids who 
have been so brainwashed they're un¬ 
able lo think for themselves. When I 
get letters from readers who tell me 
they don’t always agree with what I 
write I know I’m dealing with someone 
who has never learned to think. No, I 
don’t mean everyone has to agree 
with everything I write. If that’s your re¬ 
action, it proves you don’t get it . 
and may never "get it.” When some¬ 
one disagrees with me I expect the 
honesty of Ihem telling me what they 
don’t agree with and what information 
they have to substantiate their opinion. 

It is rare that I meet survivors of our 
school system who think positively. 
The normal reaction to ideas is to 
come up with reasons why they won’t 
work. These are usually emotion-driv¬ 
en, not logic- or thought-driven. 

I have to admit to being Irustrated 
by the infinite capacity of the American 
people to accept the screwing the gov¬ 
ernment is giving them. They may 
grouse a bit, but are terrified if there’s 
a suggestion that they might be quot¬ 
ed. They are annoyed at the massive¬ 
ly crooked Congress they've elected, 
yet they just re-elected 93% of the in¬ 
cumbents. They watch the exposes of 
graft on TV with passive frustration. 
They are annoyed by the $500 billion 
savings and loan fraud, which 
Congress abetted, the billions stolen 
from one government agency after an¬ 
other, the billions wasted by the mili¬ 
tary, the lousy performance of the post 
office, our schools, our health care 
system, and our inability to deal with 
welfare, crime, drugs, and so on. But 
do anything about it? No way! 

In amateur radio we have the mind¬ 
less support of CW. You’re just lucky 
that I am so circumspect about what I 
think and don't come right out with my 
opinion. Yes, I know all the rationaliza¬ 
tions for CW. I've been hamming for 
over 50 years, so you have no news 
for me. Yes, I know CW is lun, I never 
said it wasn't. And yes, I know you fee! 

Continued on page 80 
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From the Hamshack 


Dan Sealy AA70A, Astoria OR 
Wayne, I have been reading your edi¬ 
torials and responses to our letters (or 
some time, and now I think it’s time to 
respond. 

I usually agree with you on most is¬ 
sues. I would, however, like to give 
you my two cents worth. 

First, I don't agree with your con¬ 
stant lambasting of the ARRL. Almost 
every 73 issue has something bad to 
say about that organization. Most 
GST’s don’t even mention 73. Now, I 
don't for a moment believe that the 
ARRL is fairly and equally represent¬ 
ing the interests of amateur radio, nor 
do I blindly agree with much of their 
policy. I do think that theirs is a case 
of absolute power corrupted absolute¬ 
ly. I am a member of the ARRL not 
because I swallow everything the or¬ 
ganization says and does without 
question, but because I at least want 
to have a vote in how the organization 
evolves. My vote may count very little 
in the ARRL scheme of things, but at 
least I have the right to complain. 

For example, you frequently write 
of the failure of the Incentive licens¬ 
ing" program. I don’t think that it has 
failed at all. I don't think that it is as 
much of a success as the ARRL 
would like everyone to believe, but the 
system does work. I have been a ham 
for just under two years. When I start¬ 
ed, I earned my Technician with HF li¬ 
cense. As my involvement with ama¬ 
teur radio grew, I came to realize that 
the real ticket to amateur radio was 
access to the HF bands (at least for 
now). The incentive to upgrade was 
real and compelling. 

I have no problem with a class sys¬ 
tem for the licenses. If someone 
wants to be able to use a particular 
frequency, then work a little and get 
the appropriate license. It isn’t that 
hard. You have said in many editorials 
that there is a great big world out 
there just waiting for some en¬ 
trepreneur to come along and reap 
the harvest. I don’t think that you 
meant that one doesn’t need to work 
to achieve those rewards. The world 
today includes too many who believe 
that the world owes them a living, and 
that it isn't necessary to work for what 
you want. 

You constantly write about the 
elimination of CW in favor of the mod¬ 
ern digital modes. Why? What is 
wrong with CW? If it serves no other 
purpose than a “rite-of-passage," so 
be it. There isn’t anything wrong with 
that. Almost everything we do has 
some form of the rite-of-passage: 
work, school, sports and others. Few 
people start out in the job market as 
supervisors or managers. We work for 
it. The old-timers usually watch the 
new kids do the dirty “grunt" work. We 
work hard to graduate from school. 
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Along the way we might learn old, 
outdated material that serves no 
immediate purpose. The new player 
on the football team usually warms 
the bench for the more experienced 
players. 

I have come to appreciate CW as 
another mode, but I don't think it is the 
“end-all," “be-all” of amateur radio. 
Sure, it’s old, but so are Model T’s 
and antique airplanes, and I know 
several who would pay dearty for 
both. It isn’t fast, but it is reliable. You 
donl need a $500-to-$5,000 comput¬ 
er, TNC, and radio to make it work. 
You can get on the air for very, very 
little money, and communicate all over 
the world. 

Finally, your statement in the 
February issue that amateur radio “is 
a government sponsored entertain¬ 
ment medium" is probably true, but 
the part about our frequencies being 
worth “tens of billions of dollars" is 
false. Sure, some of our frequencies 
(mainly above 6 meters) are valuable 
to commercial interests but, with the 
exception of shortwave broadcast sta¬ 
tions, no other commercial interest 
would put up with the uncertainties of 
propagation, fading, solar flares, and 
other conditions which make HF only 
fairty reliable. Besides, as you stated, 
the advent of cellular telephones has 
made our frequencies even less valu¬ 
able to commercial interests as a 
communication medium. 

By the way, 73 is the only amateur 
radio magazine I subscribe to, other 
than receiving QST as part of my 
"membership." 

Dan, your memory is in trouble. 
There's little connection between the 
1964 Incentive Licensing debacle, 
when the ARRL destroyed the entire 
American amateur radio manufactur¬ 
ing industry, and the current licensing 
system. Your memory is also in trou¬ 
ble on CWi which I've never proposed 
eliminating. I’ve always been a cham¬ 
pion of using CW for fun. You sure 
have a way of thinking in terms of 
straw men and then demolishing 
them. I never suggested our HF fre¬ 
quencies are worth billions. Millions, 
yes. It’s our completely unused mi¬ 
crowave allocations that are priceless 
as I’ve emphasized many times 
... Wayne 

David J. DiCenso WB1CDG I 
have been reading your magazine for 
years (since about 1978). I have been 
pleased at the consistency of the 
magazine and the enthusiasm about 
the hobby that is evident in the pages 
of 73. 

The most useful and exciting col¬ 
umn that you have offered is Mike 
Bryce’s “QRP" column. That column is 
the first one that I turn to when I pick 
1993 


up your magazine. Thanks to Mike 
Bryce's column, I have dusted off my 
soldering iron and have become an 
active builder again. His column's 
schematics and information are 
always useful and very helpful. Often 
when I discard old issues of 73, 
I make it a point to save the “QRP" 
column. 

Randall M. VanVoorhis KD4DWF, 
Killeen TX Several months ago you 
printed a letter of mine mentioning a 
questionable hard-core push for inter¬ 
esting newcomers in the hobby. The 
letter got many responses, from “Why 
did you go and give our club a bad 
rep?" to "Pretty good," and "Not bad." 

Since then I have joined the Air 
Force and moved from Memphis to 
Killeen, Texas (aka Fl Hood Army In¬ 
stallation). Upon my arrival in Killeen I 
turned on my radio and put out a call 
and was immediately greeted by 
Frank N2HNU. After speaking for a 
while, we exchanged 73s and QRTd. 
Later that evening, having received a 
Poor Man’s Packet modem from a 
friend back in Memphis, I tried to get 
on the air. Because I had no prior 
packet experience I gave Frank a 
quick call to ask some questions. Af¬ 
ter he spent almost an hour trying to 
help me over the phone, he gave me 
the number of the local packet guru. 
Both calls were toll calls. 

We finally got my station up and 
running. After several packet contacts 
I ended up on voice with three “local" 
hams. We chatted and I got to know 
about them and the area and they got 
to know a bit about me. These con¬ 
tacts resulted in my getting to know 
some of the locals, becoming familiar 
with the different repeaters, and re¬ 
ceiving an invitation to join the Temple 
ARC. 

This Is another fine example of the 
hospitality that makes me like to asso¬ 
ciate with hams. I still have only my 
No-Code Tech license. I guess I’ll get 
your 20+ wpm tape and upgrade. It's 
not that far to Extra. 

I am a big W2NSD fan and support 
you 100%. I make a point of mention¬ 
ing 73 every time I contact one of your 
advertisers and for your new advertis¬ 
ers, I usually circle their Reader Ser¬ 
vice number and, of course, in any 
further contacts 73 is mentioned. 

Your point about the audit is a very 
valid one and I hope the advertisers 
do take note of your outcome and re¬ 
quest an audit of the other publica¬ 
tions they may advertise in. 

Being in a big stale like Texas and 
close to several "major cities, I was 
wondering if you have any plans to at¬ 
tend a hamfest so that I can meet you 
face to face and shake your hand for 
all of the excellent work you are do¬ 
ing, not only in ham radio but also in 
the circus ring called politics. 

Randall, I hope your last letter got 
those cretins to slop and think about 
their antisocial behavior. We don't 
need hams like that 

Texas? I don’t remember anyone 
asking me to come down for a ham¬ 


fest recently Oh, I don’t blame 'err, 
... I'm probably pretty dull these 
days, more interested in talking aboui 
getting our country fixed than in ama¬ 
teur radio minutia . . . even though a 
big part of my proposals entail gener¬ 
ating a million or two new young hams 
... Wayne 

Chet Smith WB2LUQ, Verona NY 
13478 I want to state that I, for one, 
think the space utilized in 73 for your 
editorials is put to good use. I’ve 
gotten many a good laugh out of 
some of the responses to your ob¬ 
servations. There are, naturally, some 
of your views that I disagree with. For 
Instance, the idea that everyone who 
is anyone should have more than ad¬ 
equate supplies of cash to pursue any 
and all aspects of amateur radio. 
Also, your less than enthusiastic view 
on the issue of AM operation. Actual¬ 
ly. I see these two points as some¬ 
what related. When I started out, 
I was still in high school and cash 
supplies were limited, to say the least 
So I went ahead and got my Novice 
license, and got on the air with a used 
rig that did have facilities for AM oper¬ 
ation. So, not surprisingly, when I 
upgraded some months later I was 
able to, and did, get on AM. There 
were some local guys here who 
were on so we did make a go of it. 
No, I’m not on at present, but I do 
have an old Heath Apache/Mohawk 
combination that I fully plan to get 
on with good audio, as far as I can 
tell. And most AM stays on or near 
certain agreed frequencies, much like 
RTTY ops and other alternate mode 
operators. I simply think that not 
everybody necessarily has a couple 
of thousand dollars floating around to 
use in pursuit of their hobby. I certain¬ 
ly wasn’t in that category when I start¬ 
ed out, and I'm sure I wasn’t the only 
one. 

There's a lot of truth in what you've 
mentioned from time to time about op¬ 
erating from the other end, getting on 
from other countries. I came back 
from over four years in the Marshalls 
a few months ago, so I have been ex¬ 
perienced in that regard. There are all 
kinds of different dubs on the Island, 
but KX6BU (Kwajalein Amateur Radio 
Club, now V7BAX) is the oldest estab¬ 
lished club there, and had its origins 
soon after WWII ended. 

Over the years I’ve had some inter¬ 
esting experiences operating at some 
other club stations' facilities. When I 
was in the Navy (from 1981 to 1987) I 
was fortunate to be able to operate 
from K9NBH, and later from WA4ECY 
The club at K9NBH was pretty much 
defunct, but ECY was a pretty active 
group. To get back to one of your 
points, though, I am sure that reviving 
club stations at high schools and col¬ 
leges would help immensely, not only 
in getting more hams, but also in help¬ 
ing us with our sad deficiency in 
American engineers and techs. I know 
that I’m not alone In saying that I 
would have enjoyed school a whole 
lot more if we could have had some 
sort of facility at the school. §ff| 
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Unlicensed Ham Operator 
Heading Back to Prison 

The only amateur radio operator ever to be 
imprisoned for illegally transmitting on ham ra¬ 
dio is headed back to the pokey. Richard A. 
Burton, 48, of Harbor City, California, was sen¬ 
tenced to prison on Monday, February 22, for 
talking on his 2 meter radio without a license. 
He used to be WB6JAC. 

Burton has a long history of repeated ama¬ 
teur radio violations going back more than a 
decade. The FCC initially revoked Burton’s ham 
ticket in 1981, but that didn’t keep him off the 
amateur air waves. A 1984 federal court found 
him guilty ol transmitting on the ham bands 
without a license . . . and using obscene lan¬ 
guage. 

The obscenity charge was later overturned 
but the license revocation continued. He was 
sentenced to a four-year federal prison sen¬ 
tence which was later reduced to six months, to 
be followed by a five-year probationary period. 
He served the sentence at the Lompoc (Califor¬ 
nia) federal detention facility; the probation was 
over in 1989. In 1990, Burton was once again 
monitored on the 2 meter band and convicted of 
operating without a license. This time he was 
ordered to undergo therapy. 

Last summer, Burton was again cited for 
making several illegal unidentified 2 meter ham 
radio transmissions after the Los Angeles FCC 
Office tracked his broadcasts to a Redondo 
Beach address. He pleaded innocent and was 
ordered to return to federal district court for jury 
trial last November. 

On December 1, 1993, Richard Burton was 
convicted on all four counts of operating an am¬ 
ateur radio station without a license. This was 
his third conviction. He could have received up 
to a two-year prison sentence and a $10,000 
fine. 

After the prison sentence, Burton must un¬ 
dergo psychological counseling and perform 
500 hours of community service. Los Angeles 
Times writer Bob Pool quoted Burton as saying, 
“I think I need to get myself another hobby." 
TNX W5YI Report , Vol. 15 Issue # 6 , March 15 
1993. 


Fake Distress Calls _ 

As part of a plea bargain arrangement, Jorge 
Mestre NS3K of Fairfax, Virginia, has surren¬ 
dered his amateur Extra class license and must 
dispose of his ham radio equipment within 60 
days. Mestre pled guilty to willfully making fabri¬ 
cated 20 meter distress calls last summer on 
14.313 MHz. The SOS supposedly involved a 
sinking ship located in the West Indies. Ham 
operators notified the Coast Guard and the 
FCC. The massive search and rescue effort 
cost the Coast Guard more than $100,000. 
Mestre has agreed to make $50,000 in restitu¬ 
tion. 

The prank distress calls were traced to 
Mestre through the efforts of the FCC’s long- 
range direction finding network, computer anal¬ 


ysis of tape recordings, and "signature print” 
comparison tests on Mestre’s equipment, which 
was later seized on a federal search warrant. 
He will be sentenced on May 7th and faces six 
years in prison and a $250,000 fine. TNX W5YI 
Report, Vol. 15 Issue #6, March 15 1993. 

TV Series Coordinated on 
the Ham Bands—Produc¬ 
ers Leased Radios From 
Commercial Firm _ 

During mid-February, a Fort Worth, Texas, 
amateur scanning the amateur 420 MHz ham 
band came across transmissions that didn’t 
sound like ham radio. They sounded like 
unidentified business communications. He 
called the FCC and retransmitted the signals 
over a local repeater so the FCC in Dallas could 
hear them. An engineer was later dispatched to 
Fort Worth to investigate. The operation was lo¬ 
cated through close-in direction finding tech¬ 
niques. 

It turned out that Cannon Television, Inc., of 
Irving, Texas, and a West-Coast-based televi¬ 
sion crew had rented 36 Motorola P-200 hand¬ 
held radios to direct operations for "Walker, 
Texas Ranger"—a television series being pro¬ 
duced in downtown Fori Worth, starring actor 
Chuck Norris. The problem was that the radios 
were apparently unlicensed and were pro¬ 
grammed to operate on 443.0125 MHz and five 
other nearby frequencies In the 70 cm ham 
band. 

The Dallas FCC Field Office issued a Notice 
of Apparent Liability for Forfeiture (an FCC ad¬ 
ministrative fine) in the amount of $8,000 
against Cannon Television, Inc., for operating 
unlicensed radio stations. 

The radios were apparently labeled with the 
proper business band channels but were pro¬ 
grammed to operate on the ham bands in be¬ 
tween simplex 70 cm frequencies. The televi¬ 
sion series' producer, Bob Hargrove, said he 
knew nothing about the legalities of "radio”—on¬ 
ly that he routinely rents them ait over the Unit¬ 
ed States for shooting on location. "We had 
someone fly in from Houston that night to repro¬ 
gram the radios,” he said. “Delt Communica¬ 
tions (the Houston company that rented out the 
radios) is also confused as to what went wrong. 
These same radios were used on two Oliver 
Stone movies here—and numerous other pic¬ 
tures. No one has had a problem.” TNX W5YI 
Report, Vol. 15 Issue #6, March 15 1993. 

FCC Issues $10,500 Fine 
for Malicious Interference 

The FCC has handed a ham a record 
$10,500 Notice of Apparent Liability to Mone¬ 
tary Forfeiture. The fine was issued to Richard 
L. Whiten WB20TK of Taylors, South Carolina, 
for what the FCC called "malicious interference 
to the communications of other ham radio oper¬ 
ators." The operators the FCC says Whiten in¬ 


terfered with are Michael Galego KA4MUJ of Ft. 
Lauderdale, Florida, and Judith Duehring 
KA1SKV of Maynard, Massachusetts. Galego 
and Duehring are publicly avowed followers of 
the anti-service net “Better Amateur Radio Fed¬ 
eration," headed up by convicted felon Herbert 
L. Schoenbohm KV4FZ. 

The FCC’s Kingsville, Texas, office says it 
monitored and recorded a conversation on the 
frequency of 14.314.7 MHz on September 26, 

1992. According to the January 19th NAL, 
Whiten did not dispute making the cited trans¬ 
missions but did deny that they “constituted will¬ 
ful and malicious interference.” Whiten told the 
FCC that, “if [he] had truly wanted to willfully 
and maliciously interfere [he] could have done 
so to such an extent that communications be¬ 
tween other amateur radio operators would 
have been impossible ” 

But the FCC Engineer-in-Charge Oliver K. 
Long, who issued the fine, looked at this as a 
simple case of Whiten interfering with other am¬ 
ateur communications, that Whiten has in writ¬ 
ing admitted his guilt, and that he therefore is 
subject to the administrative penalty as pre¬ 
scribed. The notice says that the base amount 
of the fine is $7,000 but that it has been adjust¬ 
ed upward another $3,500 dollars because of 
what EIC Long says is Whiten’s "repeated viola¬ 
tion of rule 97.101(D)” 

The FCC gave Whiten 30 days (from January 
19) to either pay the fine or file a petition for re¬ 
duction or non-imposition of the penalty. In a 
telephone interview on January 24th, WB20TK 
told the Amateur Radio Newsline that he has no 
intention of paying the forfeiture and plans to 
hire a Washington, DC, attorney who special¬ 
izes in communications law to fight the matter 
through the administrative appeals process, and 
if needed, into the federal court system. TNX 
Westlink Report, Number 643, February 18, 

1993. 


More Fines for Malicious 
Interference _ 

The FCC has issued another Notice of Ap¬ 
parent Liability, this time for $2,000 against 
William A. Moskowitz KA3HSZ of Piano, Texas. 

The FCC’s Vero Beach, Florida, office issued 
the notice on January 14 after having monitored 
Moskowitz on November 26th of last year. The 
NAL says that during a 17-minute period, the 
government observed him changing operating 
frequency twice in the vicinity of 14.313 MHz, 
“in order to interfere with ongoing communica¬ 
tions.” 

The violation was willful,” the FCC said. 

The public notice also said that the Commis¬ 
sion is “treating this as a minor violation.” Since 
Moskowitz is an individual, because of the na¬ 
ture of the violation, and because it is a first of¬ 
fense. the Commission set the fine at $2,000. 
The FCC’s base forfeiture for malicious interfer¬ 
ence is $7,000. 

Moskowitz has the usual 30 days to pay the 
fine or appeal it. TNX Westlink Report, Number 
643, February 18, 1993; ARRL. 
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The Hows and Whys of 
Coaxial Cable 

How to select the most appropriate kind for your need. 

by Steve Katz WB2WIK/6 


H ams have used coaxial cable for trans¬ 
mission lines almost since its invention 
nearly 50 years ago, but many don’t know 
why or how this trend started. Although 
much has been written on the subject, I’m 
frequently startled to hear so much misinfor¬ 
mation chatted about on the ham bands, even 
by old-timers who should know better. Per¬ 
haps this article will help newcomers and 
old-timers alike clear up misconceptions and 
make more educated decisions regarding this 
important piece of station apparatus. 

Why Coax? 

Why do we use coax, and why is most of it 
50 ohms nominal impedance? 

This is the best question anyone can ask. 
Before there was coaxial cable, amateurs and 
professionals alike used primarily open-wire 
transmission lines, typically in the 300 to 
600 ohm nominal impedance range. Some¬ 
times they used no transmission line at all— 
they just directly fed antennas with a single 
piece of wire. In the latter arrangement, the 
connection wire became part of the antenna 
system itself, and radiated along with the an¬ 
tenna. The drawback to this scheme was that 
the connecting wire’s orientation would play 
a critical role in antenna performance, and 
often a high-voltage point would appear right 
at the antenna connection to the transmitter, 
creating both RF interference and even pos¬ 
sibly Fire hazards when the wire would come 
in proximity to combustible materials. 

Open-wire ‘‘balanced feeders” helped 
solve some of these problems. Because the 
currents in the feeder wires were balanced 
(assuming a well-balanced load, or antenna), 
feedline radiation was minimized and the RF 
field contained to a very small area around 
the wires. By orienting the feeders perpen¬ 
dicular to the intended antenna field, antenna 
radiation pattern distortion would also be 
minimized and antennas could be better opti¬ 
mized. Open-wire “balanced feeders” were 
also a natural for connecting vacuum-tube 
push-pull amplifier circuits to balanced an¬ 
tennas without the need for complex match¬ 
ing networks. Tube amplifiers are normally 
high-impedance devices whose output 
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impedance is roughly equivalent to the plate 
voltage divided by the plate current of the 
output stage. Thus, a tube amplifier with 
1,000 volts on the anode, drawing 500 mA 
anode current (this is a 500 watt stage), 
would have a plate load impedance of about 
2,000 ohms. Matching 2.000 ohms to a 600 
ohm open-wire feeder connected to a 600 
ohm balanced antenna required only a trans¬ 
formation ratio of 2000:600, or 3.33:1, 
which was easily achieved by a very simple, 
low-loss “link output” circuit. 

The problem with open-wire lines, and 


“Coaxial cable solves a great 
number of problems and that is 
why it is used so universally in 
amateur as well as non-amateur 
communications systems.” 


“twin-lead,” which is identical to open-wire 
except that the dielectric (spacer insulation) 
is a continuous strip of material (such as 
polyethylene), is that they are adversely 
affected by conducting objects in close 
proximity to them. They cannot be taped or 
otherwise directly attached to metal towers, 
masts or antenna booms, and even water, 
snow or ice laying on them dramatically 
increases their losses. Twin-lead and open- 
wire feedlincs must be carefully insulated 
and spaced from all surrounding objects and 
cannot be directly buried beneath the earth. 
Besides all this, they still radiate to some 
degree, especially if terminated in any kind 
of unbalanced load. And, although the 
current in high-impedance feedline is lower 
than it would be in lower-impedance (coax¬ 
ial) cable, making IR (ohmic) losses lower, 
voltages are much higher, to the point where 
exposure to living organisms (like people!) 
can be deadly hazardous. For example, 
if someone were running the amateur legal- 
limit power level of 1,500 watts PEP out¬ 
put and using a 600 ohm antenna and feed¬ 
line, the voltage across the feedline would 
be 948.68 volts (calculated by the for- 


mula: E - a/ P x R 

This is quite a lot of voltage and is con¬ 
sidered by all authorities to be extremely 
hazardous. 

Coaxial cable to the rescue! Coaxial cable 
is self-shielding and, if well-made, does not 
radiate at all when properly terminated in a 
matched load. Since the outer conductor 
(shield) normally operates at ground poten¬ 
tial, coax can be secured to all sorts of ob¬ 
jects, including tower legs, metal masts and 
booms, and almost anything else that comes 
to mind, making its installation extremely 
uncritical. If the coax has the proper outer 
jacket material, it may be buried beneath the 
earth for many years without degradation. 
Coax is unaffected by the presence of water, 
snow or ice. Although the nominal 
impedance of coax is lower than open wire 
line and it therefore has higher IR (ohmic) 
loss, its lower impedance allows direct pow¬ 
er transfer to low-impedance antennas (a 
half-wave dipole in free space, for example, 
looks like 70 ohms) and keeps the voltage 
across the feedline and antenna connection 
points to a safer level. A 1,500 watt PEP out¬ 
put transmitter connected to a 50 ohm anten¬ 
na will have only 273.86 volts across the 
feedline—still a somewhat hazardous level, 
but about one-fourth that obtained using a 
600 ohm system. Because coaxial cable’s 
working voltage is quite low, its insulating 
dielectric material may be optimized for 
minima! loss, rather than maximum insula¬ 
tion resistance. 

Why 50 Ohms? 

Clearly, coaxial cable solves a great num¬ 
ber of problems and that is why it is used so 
universally in amateur as well as non-ama¬ 
teur communications systems. 

“Why is most coaxial cable 50 ohms nom¬ 
inal impedance?” 

This can best be answered in two parts: (a) 
Coax isn’t all 50 ohms, but commonly runs 
from 30 ohms to 90 ohms, and sometimes 
even a bit higher when called for. Impedance 
selection is very application-dependent, (b) 
50 ohms represents an excellent compromise 
between the lowest possible transmission 


loss, which occurs at 70 ohms nominal, and 
the highest possible power handling capabil¬ 
ity, which occurs at 30 ohms nominal. Be¬ 
cause of these factors, 50 ohms was settled 
on as the best all-around impedance for the 
widest variety of applications. To this day, 
70 ohm cable is used almost exclusively in 
receive-only applications where no power 
transmission is required (such as cable TV 
systems). 

Cable Specs 

If 50 ohm coax is the best thing to use, l 
guess I should buy a big roll of RG58IU and 
use it everywhere . Isn't that right ? 

Yes and no. RG58/U might be great stuff, 
but again, most choices in life are applica¬ 
tion-driven and one needs to consider the 
specific use before making an intelligent ca¬ 
ble selection. 

First of all, what do the “RG” numbers 
mean? Well, these indicate that the cable is 
registered (simply a matter of someone 
spending the money and filling out a few 
forms). Cables which are truly RG-XX-/U 
are also “mil-qualified,” which means they 
are certified for lot compliance with MIL-C- 
17D, the general military specification for 
wire and cable, and manufactured in a quali¬ 
fied facility. The two- or three-digit number 
after the “RG” prefix means absolutely noth¬ 
ing by itself: You need to refer to MIL-C- 
17D to see exactly what the cable designator 
means. The numbers are arbitrarily assigned 
in numerical order, from 1 to infinity, and 
only tend to indicate the age of the product’s 
registration. For example, RG8/U is a much 
older product than RG2I3/U, which is es¬ 
sentially identical except that RG213/U is a 
QPL (MIL-C-17D qualified) product, while 
the older RG8/U no longer is, having been 
replaced by the newer part number. Many 
amateur coaxial products are not mil-quali¬ 
fied at all, but might still be imprinted and 
sold as “RG” products. Usually, if these are 
identical to mil-spec cables but are simply 
not qualified, they will be labeled with the 
word “TYPE” after the part number: For ex¬ 
ample. Belden 9913 is “RG8 TYPE” cable 
but is not RG8/U. Other non-qualified prod¬ 
ucts might simply leave off the “/U” suffix, 
such as “RG8X” or “RG8M” mini-8 cable. 
Admittedly, it’s all a bit confusing. 

How to Choose 

Since most of us will be using 50 ohm ca¬ 
bles in our stations, the most important pa¬ 
rameters to consider in making product 
choices include: (a) transmission loss; (b) 
power handling capability: (c) flexibility; (d) 
availability of standard and reasonably- 
priced connectors; and (e) resistance to 
weathering and ultraviolet (UV) exposure. 
These parameters vary in importance and 
not necessarily in the order I’ve listed. 
Again, the selection is and should be appli¬ 
cation-dependent. Oh, yes—I’ve almost for¬ 
gotten the most important parameter for 
many hams: COST! 

In general (but not always), the larger di¬ 
ameter the cable is, the lower its loss will be 


at any given frequency. This is because the 
leading contributor to transmission loss is 
the ohmic resistance of the conductors, 
which are usually copper, and the larger the 
cross-section the conductors have, the lower 
their resistance will be. But if loss were 
based on conductor size and ohmic (DC) re¬ 
sistance alone, coaxial cable would have the 
same loss for a given length at all operating 
frequencies, from DC to microwaves. That 
is not the case. 

There are two other factors that enter into 
the RF loss equation (and they do not apply 
to DC circuits). One is a property called 
“skin effect,” which assumes that AC (and 
RF) currents will flow only in the outermost 
surface of any conductor and therefore con¬ 
ductors could be hollow (with no center core 
at all) and be just as effective as solid con¬ 
ductors for any given diameter. The other is 
dielectric (the spacing insulation between 
the center and outer conductor) loss, which 
increases directly with operating frequency 
for most commonly used dielectric materi¬ 
als. The “skin depth” of a conductor be¬ 
comes more and more shallow as the RF fre- 


“It pays to select coaxial 
cable which has commonly- 
available, reasonably-priced 
connectors that will fit.” 


quency is increased, meaning that a more 
and more shallow region of the conductor is 
used as we work our way up the spectrum. 
This means that a given conductor will have 
loss that increases with frequency, as less 
and less of the conductor is actually used. 

There is a third factor that applies mostly 
to flexible coaxial cables (the most-used 
kinds in ham stations), and that is radiation 
loss, which also increases directly with fre¬ 
quency as the outer conductor, which is 
made of braided materials to add flexibility, 
becomes a less effective shield for contain¬ 
ment of RF energy. Solid outer-conductor 
cables (semi-rigid, rigid, “hardline,” etc.) 
typically don’t suffer radiation losses. 

The bigger the cable is in diameter, the 
more power it can usually handle, since the 
conductors will have less loss and thus dissi¬ 
pate less power (generating less heat) and 
the insulating materials tend to be thicker, 
too, sustaining higher operating voltages. An 
exception to this general rule are the Teflon 
dielectric cables, which have great power 
handling ability even when small in overall 
diameter. This is because Teflon can with¬ 
stand much greater heating than normally- 
used insulating materials, like polyethylene, 
and it has a higher dielectric withstanding 
voltage for a given thickness. This is not to 
say that Teflon cables are superior to stan¬ 
dard polyethylene ones—they are not, ex¬ 
cept as regarding power handling for a given 
diameter. In general. Teflon cables are actu¬ 
ally inferior to standard polyethylene-insu¬ 
lated coax in almost all other respects be¬ 


cause Teflon has a high dielectric constant, 
creating the need for smaller center conduc¬ 
tor size (for a given nominal impedance) and 
increasing dielectric losses. An example of 
Teflon coax is RG400/U, which is about the 
same size as RG58/U but will withstand 
more than 10 times the power; however, 
RG400/U actually has more transmission 
loss than standard RG58/U and costs about 
10 times as much! 

Throughout the HF spectrum, hams use 
“UHF” or “PL259” type connectors almost 
exclusively because commercially-made 
gear is already Fitted with their mating re¬ 
ceptacles (S0239) and they are good, high- 
power, inexpensive Fittings that are very use¬ 
ful through 144 MHz or so. However, on 
220 MHz and above, the connector of choice 
is the Type “N,” which has a variety of mili¬ 
tary designators, mostly UG21D/U. The 
Type “N” connector surely costs more than 
the “UHF” PL259 type, but is actually easier 
to install and is a far superior connector 
throughout the VHF/UHF/SHF spectrum. In 
fact, some Type “N” fittings work well 
through 12 GHz (12,000 MHz)! For smaller 
cables, both PL259’s with appropriate “re¬ 
ducers” (type UG175/U and UG176/U for 
RG58/U and RG8X types). Type “N” and 
“BNCs” are commonly used. BNCs are very 
good fittings through the UHF and SHF 
spectrum and, when properly installed, have 
no measurable loss at 1 GHz. However, be¬ 
cause of their mechanical frailty they are 
best used with small-diameter cables like 
RG58/U, RG174/U and so forth. 

In any case, it pays to select coaxial cable 
which has commonly-available, reasonably- 
priced connectors that will Fit. or you may 
Find yourself with $5 worth of cable that will 
require $200 worth of connectors to attach to 
anything. The “standard” ham coaxial lines 
(RG58, RG8, RG213, even RG217 and RG17 
for those with the budget and need for giant¬ 
sized cables) all have readily-available and 
reasonably-priced Fittings. Probably the only 
caveats in the market are “surplus” cables 
which cannot be readily identified and “hard¬ 
line” cables, which do require special connec¬ 
tors that can sometimes cost a small fortune. 

Beware of double-shielded coaxial cables! 
These are often found on the surplus market 
and, while they might be wonderful in many 
respects, they can be difficult to use, to flex, 
and to find connectors which Fit. For exam¬ 
ple, the double-shielded version of RG213/U 
is RG214/U. These two cables have exactly 
the same electrical properties, the same 
transmission loss, and so forth, but the 
double-shielded type will not fit a con¬ 
ventional connector which is intended for 
single-shielded cable. Why would anyone 
want double-shielded cable? For very spe¬ 
cific and demanding applications, where a 
few dB of additional shielding is very 
important. Connections within full-duplex 
repeater systems come to mind as a good 
application. If you don’t own a repeater, 
there’s no reason I can think of to use 
double-shielded cable. It’s generally more 
trouble than it’s worth. 
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Specific Questions 

After contemplating all of this confusing 
information, what in the world should I use 
to feed my 40 meter dipole! 

Great question! That’s getting down to 
specifics. Unless you intend to run the legal 
power limit (1500 watts PEP output). I’d 
usually recommend RG58C/U (for runs up 
to 50' long and power levels below 400 
watts PEP) or RG8X (for runs up to 150* 
long and power levels below 1000 watts 
PEP). These are both very flexible, 
lightweight cables which will exhibit very 
low loss on 40 meters in the lengths I’ve 
specified, and their only restriction will be 
power handling. For legal-limit power, I’d 
recommend RG213/U, which is heavier and 
less flexible, but will withstand 1,500 watts 
all day long. 

What about feeding my 2 meter beam? 

Another great, specific question. The only 
question I’d ask in reply is, “How long will 
your feedline need to be?” 

For lengths less than 50 feet, RG8X is a 
good, general-purpose cable for 2 meter use. 
A 50-foot run will have about 2 dB loss, 
which is not too much for most applications 
(like working FM repeaters and such), but 
might be excessive for demanding applica¬ 
tions like SSB/CW weak-signal work where 
every dB counts. For lengths up to about 
100 feet, RG213/U is a great choice. It will 
lose about 2,4 dB or so in a 100' run. For 
lengths beyond 100 feet, or for more de¬ 
manding applications, I’d recommend 
Belden 9913, which is the same o.d. (outside 
diameter) as RG213/U but has somewhat 
lower loss, about 1.3 dB per 100 feet at 144 
MHz. The drawback to the 9913 is that it is 
far less flexible than RG213/U and does not 
fit a standard Type “N” connector; however, 
special connectors for 9913 are available 
and don’t cost much more than the standard 
ones. For very long runs, or highly demand¬ 
ing applications like EME (moonbounce, 
where every' tenth of a dB starts to count) or 
full-duplex repeater installations, 1/2" or 
larger “hardline” or Heliax is most common¬ 
ly used. 

I'd like to use a single feedline to connect 
my 146, 222 and 440 MHz FM antennas at 
home . using a “ duplexer ” at each end of the 
line to separate the signals. Any problems 
with that? What should 1 use? 

There’s no problem doing this, as long as 
you use high-quality “duplexers” (I’d prefer 
to call them signal-splitters, which is what 
they really are) on both ends, and remember 
to make the topside one, which will be ex¬ 
posed to weather, very waterproof. There are 
some multiband signal-splitters on the mar¬ 
ket which have almost immeasurably low 
loss (less than 0.5 dB) and will handle 150 
watts or so. Since you intend to use the coax 
on 440 MHz, where losses will be the high¬ 
est, I’d recommend RG213/U for short runs 
up to 50 feet or so, then Belden 9913 up to 
100 feet, then commercial “hardline” or He¬ 
liax for runs longer than 100 feet. Bear in 
mind that the “hardline” types cannot lake 
repeated flexing, are quite inflexible to be- 
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gin with, and require specialized, costly con¬ 
nectors. But properly used, it’s great stuff. 

I have a 10-15-20 meter triband beam on 
a 70-foot tower located 150 feet behind my 
house. What do you recommend for coax to 
feed this system? 

I’d probably recommend RG217/U or 
RG17/U in this case, and I’d bury it under¬ 
ground to get to the base of the tower. It will 
have minimal loss and is very high quality 
cable. Connectors are readily available (al¬ 
though they have a larger back end than con¬ 
nectors for RG8-sized cables and are not in¬ 
terchangeable), at least for Type N, and 
adapters can be used to mate with UHF fit¬ 
tings if necessary. Of course, you could save 
a lot of money by using standard RG213/U, 
but since you’ll need nearly 250 feel of it. 
this stuff will begin to get lossy at 28 MHz. 
It’s a matter of balancing your appetite 
for performance against your budget and try¬ 
ing to make the most educated decision 
possible. 


“Properly-installed coaxial 
connectors have losses too 
low to measure if they are used 
in the spectrum for which 
they were intended. 


I’ve heard that coax connectors all have 
loss, and every time you use one, you’re giv¬ 
ing up a dB or so. Is this true? 

Not at all! Where in the world did you 
hear this gibberish? While everything has 
some loss in this imperfect world, properly- 
installed coaxial connectors have losses too 
low to measure, even with the world’s most 
sophisticated laboratory equipment, if they 
are used in the spectrum for which they were 
intended. 

A “UHF 7 connector, say type PL259ST, 
which implies a silver-plated connector with 
a Teflon dielectric (the best kind to use be¬ 
cause they solder so easily and resist solder¬ 
ing heat so well), used at 28 MHz will have 
less than 0.01 dB insertion loss when mated 
to an equivalent receptacle. Similarly, a 
UG21D/U Type “N” connector, properly in¬ 
stalled and mated to its equivalent recepta¬ 
cle, will exhibit less than 0.05 dB loss at 500 
MHz! This a whale of a lot less than 1 dB 
loss. The problem is, many amateurs don’t 
know how to install connectors properly, 
and probably do end up with more loss than 
there should be. But 1 dB is an awful lot to 
lose, especially at the lower frequencies, 
where simply twisting the coax conductors 
together in a “mid-air” splice and using no 
connectors at all will usually result in far 
less than 1 dB loss. 

Probably the worst misapplication of RF 
connectors is when hams try to use “UHF” 
PL259 types at 440 MHz. Most of them 
don’t work very' well at this frequency, and 
losses may be as high as 0.5 dB per connec¬ 
tor or so if you’re not careful. At 440 MHz 
and above stick with the time-proven, con¬ 


stant-impedance Type N finings. 

My 220 MHz “mag mount " whip antenna 
came with RGI74/U coax installed, about 
10 feet of it. Is this lossy? Should I replace 
it? 

At 222 MHz, 10 feet or RG174/U will 
lose about 1.3 dB or so. Replacing it with an 
identical length of RG8X will only lose 0.5 
dB, so you’d pick up about 0.8 dB by mak¬ 
ing the change. 

What about the coax sold by Radio Shack - 
and similar retail outlets? Is it any good? 

It can be, but it might not be. I don’t mean 
to disparage Radio Shack or anyone else, but 
the problem with commercial, non-military 
cables is the lack of consistent quality. Since 
their cables are manufactured in non-quali- 
fied facilities and each lot does not undergo 
the rigors of considerable Quality Confor¬ 
mance Inspections, many limes these prod¬ 
ucts are less than desirable, especially for 
long-term installations. I’d not hesitate to 
use their stuff for patch cables around the 
shack, or for mobile installations and other 
non-critical applications where the cable can 
easily be replaced. But for more demanding 
applications or installations where replace¬ 
ment might be very difficult, I’d stick with 
the real mil-spec products, or at least try to 
find the highest quality commercial products 
available. Shop around a bit. looking not on¬ 
ly at the price, but also at the product itself. 

Is the braid coverage very good (at least 
95% of the dielectric should be covered by 
the braid, with no visible “holes” between 
the strands)? Is the outer jacket “UV stabi¬ 
lized” (that is, will it withstand continued ul¬ 
traviolet radiation from the sun without con¬ 
taminating the cable)? Is the run you intend 
to use free of splices under the jacket (usual¬ 
ly visible as a small bump in the cable diam¬ 
eter)? If everything looks great, use it! If 
not, look elsewhere. 

What about *foam ” cables versus “non¬ 
foam?" What’s the difference? 

“Foam” cables use this term to refer to the 
dielectric material; it is cellular polyethy¬ 
lene, which looks a bit like foam rubber, and 
is softer and spongier than solid-dielectrics. 
The “foam” stuff is usually very white in 
color (although it needn’t be) and you can 
permanently indent it with your fingernail. 
Foam cables lend to be a bit more flexible 
than those with solid dielectrics, and their 
transmission losses will be slightly lower for 
a given cable type and diameter. However, 
there are drawbacks. The cellular foam 
melts easily at a relatively low temperature, 
and once melted, it is permanently damaged. 
Because of this, foam cables are really in¬ 
tended for “crimp-on” connectors, not the 
solder-on kind, which obviously will expose 
the dielectric to very high temperatures dur¬ 
ing the soldering operation. Also, the nature 
of the foam dielectric is to absorb water eas¬ 
ily, making the cable quicker to contaminate 
if the jacket is pierced or if a terminating 
connector leaks a bit of water. Solid dielec¬ 
tric cables are more robust and will with¬ 
stand soldering heat better, and are also less 
prone to the absorption of moisture. Because 


of the operating temperature restrictions, no 
“foam” cable is mil-qualified. However, 
throughout this article 1 have recommended 
RG8X for some applications, and RG8X is a 
“foam” cable type. Use it carefully. 

Why does "foam" cable have less loss? 

Two reasons. One, the cellular polyethy¬ 
lene has a lower dielectric constant than sol¬ 
id. so dielectric losses are somewhat lower. 
Two, because of this same fact, the center 
conductor will be larger in diameter (for the 
same outside conductor diameter) to main¬ 
tain 50 ohms impedance. (The nominal 
impedance is a function of the inner conduc¬ 
tor diameter as related to the outer conductor 
diameter, and the constant of the dielectric 
used between them.) With a slightly larger 
diameter center conductor, ohmic losses 
(and skin-effect losses at RF) will be some¬ 
what reduced, without impacting the overall 
diameter of the cable. Whether or not you’ll 
really notice the difference in loss will de¬ 
pend on the length of cable you use. 

What about "9913?" Is it as good as they 
say it is? 

”9913” is excellent with respect to trans¬ 
mission loss and power handling ability. It is 
often called “poor man’s hardline” because 
it might be nearly as good as hardline, while 
costing far less. “9913” is really just an ex¬ 
tension of “foam” dielectric cable. Instead of 
using cellular polyethylene, Belden (the in¬ 
ventor of 9913) uses a thin spiral of 
polyethylene dielectric material as a spacer 
to hold the center conductor in place, and a 
lot of the dielectric is really the air between 
the spiral turns. Picture the dielectric in 9913 
as a long spring, with lots of coils and air in 
the spaces between. As a result, the dielec¬ 
tric constant is even lower than in “foam” 
cables, the center conductor is even larger 
and has less resistance, and everybody is 
happy as a clam. Of course, braided outer 
conductors for 9913 would never work, as 
there'd be nothing rigid enough to hold the 
cable together. So the manufacturers use a 
very thin wall of polyethylene, covered with 
aluminum foil to make the outer coaxial 
conductor. Since you can’t really solder to 
aluminum foil, they cover that with some 
tinned copper braid material. The braid 
serves no particular purpose other than giv¬ 
ing you something to solder to (for a PL259) 
or clamp to (for a type N). 

The problem (and there’s always a prob¬ 
lem with anything that seems too perfect) is 
that 9913 is far less flexible than conven¬ 
tional cables, will not withstand repeated 
bending (due mostly to that big, fat, solid 
center conductor and the fragile aluminum 
shield), is easily contaminated by the very 
first droplet of water that might enter in past 
a connector, and is too fragile to rigidly 
clamp to a tower leg or other solid support. 
If you use proper precautions, 9913 is great 
stuff. If you don’t you'll wind up replacing it 
frequently. Belden will be glad to provide 
you with an applications note on how to use 
9913 correctly. It was really intended for 
crimp-type connectors, not solder-on ones, 
so be extra careful. 


I’ve heard that a solid center conductor in 
coax is better than a stranded one. Is that 
true? If so, why? 

No, this really isn’t true. Since the RF 
currents flow only on the perimeter of any 
conductor, only the outside diameter of the 
center conductor is of consequence in deter¬ 
mining attenuation. (The same is true for the 
inside diameter of the outer conductor, be¬ 
cause that’s where the current flows there.) 
To maintain a constant and desired 
impedance, the ratio of the o.d. of the inner 
conductor to the i.d, of the outer conductor 
must be a fixed, predetermined quantity for 
any given dielectric material. It doesn’t real¬ 
ly matter if the inner conductor is solid or 
stranded, as long as its o.d. (outside diame¬ 
ter) is correct to maintain the desired nomi¬ 
nal impedance. Solid conductors are gener¬ 
ally used in cables that will not be exposed 
to repeated flexing, like 9913 and hardline, 
while stranded center conductors are used in 
cables intended for flexing and smaller-ra- 
dius bends because the stranded conductors 
are far more flexible. For this reason. I’d al¬ 
ways recommend cables with a stranded 

“In amateur installations, 
the factors that detract from 
the operating life of coaxial 
cable are typically abrasion, 
moisture, and UV radiation.” 

center conductor for routing in tight spaces, 
around rotators, in mobile installations, as 
“patch” cables for use around the shack and 
in other applications where flexibility is re¬ 
quired. For example, rather than using 
RG58/U or RG58A/U, I’d recommend 
RG58C/U in almost all applications for 
small-diameter cable. The RG58C/U has a 
stranded center conductor while RG58/U 
and RG58A/U do not. A perfect example of 
the resilience of the stranded conductor ca¬ 
ble is when it is used to attach a mobile 
“mag mount” antenna, where the car door 
may be repeatedly slammed against the ca¬ 
ble. RG58/U might withstand this abuse on¬ 
ly a few limes before it finally breaks, while 
RG58C/U will withstand similar abuse hun¬ 
dreds of times because it is so much more 
flexible. (It’s still not a great idea to slam a 
car door against the coax, but I know it’s 
done, and will be done for years to come.) 

V ve heard that coax's ability to withstand 
UV radiation has something to do with the 
cable's suffix designator, like AIU. BiU . CfU. 
etc . What's the story on this? 

Cables will last nearly forever if they’re 
never exposed to excessive temperatures 
(hot or cold), weather, or ultraviolet radia¬ 
tion. Unfortunately, that means we really 
can’t use them. In the real world, cables are 
exposed to all these things which impact op¬ 
erating life. In amateur installations, the fac¬ 
tors that detract from the operating life of 
coaxial cable are typically abrasion, mois¬ 
ture, and UV radiation. UV radiation, which 


gives us such great tans in the summer, can 
cause the plasticizers in the jacket materials 
of coax to “migrate” and flow through the 
braid and into the dielectric material. When 
this happens, the dielectric becomes contam¬ 
inated and the cable’s attenuation increases. 
To avoid this occurrence, manufacturers— 
especially mil-qualified ones—began using 
“UV stabilized” jacket materials (usually 
polyvinylchloride, or “PVC”) which will 
withstand UV radiation under normal condi¬ 
tions without migration. Unless you intend 
to use all your coax indoors, where it will 
never be exposed to the sun’s rays, it cer¬ 
tainly pays to use coax cable that has a “UV 
stabilized” jacket material. This material is 
commonly called “Type IIA,” an industry 
buzz-word for the enhanced properties dis¬ 
cussed here. Old-fashioned RG8/U was not 
Type IIA; RG8A/U supposedly was, and re¬ 
placed RG8/U on the military QPL (Quali¬ 
fied Products List) for MIL-C-17D years 
ago. Because of the confusion created by 
two such similar part numbers, RG8/U and 
A/U were dropped from the QPL entirely 
and have been replaced with RG213/U, 
which should automatically have a UV sta¬ 
bilized jacket, if it is real mil-spec coax. A 
similar story exists for RG58/U: The old 
number was not Type IIA, but RG58A/U, 
B/U and C/U. This is a bit confusing, so it 
pays when purchasing cable to find out for 
sure if the product has a Type IIA jacket ma¬ 
terial. All the newer mil-spec products do, 
but many commercial products don’t. 
RG8X, which is a purely commercial prod¬ 
uct (and is not mil-spec in any form) is made 
by a variety of manufacturers using different 
materials; some are UV stable and some are 
not. RG8X and other commercial cables are 
often available with a white-colored jacket 
material, which may be desirable for those 
wishing to “hide” the coax against the side 
of a light-colored building or interior walls. 
Whether the white jacket material is UV sta¬ 
ble or not, it will reflect the sun’s rays better 
than a black jacket and run cooler and ab¬ 
sorb less UV radiation than black-jacketed 
coax. The white-colored stuff is often used 
in marine applications, where UV exposure 
is the norm. 

I used RG58IU to feed my 2 meter anten¬ 
na for years, and its VSWR was always 
1.2:1 . / just replaced the feedline with 
brand-new RG2I3IU of the same length and 
now the antenna VSWR measures almost 
2:1 . Why is the new coax so bad? 

Congratulations! You’ve actually im¬ 
proved your whole system by a large factor, 
and your new VSWR measurement is far 
more accurate. You’re obviously measuring 
the SWR down at the rig, and not up at the 
antenna feed point, which is where it should 
be measured. Since VSWR is a ratio of feed- 
line to load impedance {not rig to antenna!), 
a “flat” (1:1) SWR will only exist when the 
antenna impedance is exactly the same as 
the feedline’s. If there’s any mismatch at all, 
some reflected power will result. When you 
used RG58/U, a large amount of that reflect¬ 
ed power was absorbed by the coax because 
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it had lots of loss. The reflected power just 
created some cable healing and never made 
it down to your VSWR bridge at the “rig” 
end of the line. Now that you’re using less 
lossy cable, more of the reflected power is 
actually being conducted back to your 
bridge, and your rig, and less is being ab¬ 
sorbed by the coax. This is a very normal 
condition. The new coax isn’t “bad,” it is 
probably far better than the old coax was. If 
you take the trouble to measure VSWR right 
at the antenna itself, you should find it will 
be the same with any 50 ohm feedline you 
connect to it. The best thing to do is re-tune 
the antenna, using a bridge connected direct¬ 
ly to it (up on the roof, tower, or whatever) 
and try to optimize this match to 1:1 at the 
frequency of interest. If you can do this, 
there will be no standing waves on the feed- 
line and the SWR will measure the same at 
the antenna, the rig, or anywhere in between. 
By the way, all the reflected power will 
eventually be absorbed by the feedline re¬ 
gardless of how much there is. This is an in¬ 
teresting subject on which much has been 
written, and there’s insufficient space to 
cover it completely here. 

How can / keep water out of my feedline? 

A few simple precautions will prevent 
moisture from entering coax in most situa¬ 
tions. The first is, when measuring, cutting 
and handling the cable, be careful not to cre¬ 
ate abrasion of the jacket. While some ca¬ 
bles are nearly impervious to rough handling 
(like the ITT Impervion cables) because they 
are “self-healing,” most are really quite frag¬ 
ile. Don’t drag your coax across the pave¬ 
ment or roofing materials, and don’t yank it 
through the legs of your tower. Treat it as 
though it were expensive silk fabric that 
could be easily damaged—because it can. 

The second thing is, install the exposed 
connector (the one that attaches to your an¬ 
tenna) in a precise, proper and professional 
manner. Make sure the jacket ends inside the 
RF connector, and that no braid is exposed 
after the connector is installed. Then, weath¬ 
erproof the connector as well as possible. 
“Coax Seal” weatherproof putty works well, 
if its directions are followed carefully. This 
stuff molds itself around the connector and 
the coax near the connector and is very 
weather resistant. Lacking “Coax Seal” or 
something similar, you can try spraying the 
connector and a few inches down the coax 
with Krylon “Klcar Kote”, then wrapping 
with overlapping layers of high-quality vinyl 
tape like 3M “Scotch 88” electrical tape, 
then spraying over the tape with another 
coating of “Klear Kote." It is not impossible 
to make an exposed RF connector totally 
weather resistant, it just takes some practice 
and some patience. Then, don't pull the coax 
straight away from the antenna connector 
and run it down a mast, boom or tower leg: 
Make a “drainage loop” in the coax, maybe 
6" or so in diameter, by forming a 360-de¬ 
gree coil in the coax before routing toward 
the shack. Make this “loop” very close to the 
coax connector, preferably an inch or two 
away. Tape the loop in place so it will hold 


its form, and then carefully route the coax 
towards the shack, never pulling hard on it. 
When installing the “drainage loop,” make 
sure the loop itself is all below the antenna 
connector, with the turn of the loop facing 
down towards the ground. This will help 
prevent any moisture that happens to enter 
the connector from “wicking” down the 
coax and contaminating the whole length, so 
if you do have a water problem in the future 
it will be confined to the first few inches 
near the antenna connector. If this does hap¬ 
pen, at least you’ll have enough coax left up 
there to cut off the old connector and the 
few inches of contaminated coax, install a 
new connector and reattach it to the antenna. 
You won’t have to replace the whole line. 

How can / tell if my surplus coax is any 
good? / got a real bargain on it, but am 
afraid to use it until / test it somehow. 

First, cut a few inches off each end of the 
coax to get a “fresh end” exposed. Then, cut 
away the outer jacket to expose the braid. Is 
the braid shiny? (It may be pure copper, 
tinned copper or silver-plated copper, but in 
all cases it should have a shiny, new finish 


“When measuring, cutting 
and handling the cable, 
be careful not to create 
abrasion of the jacket.” 


and not be discolored, green or black.) Now, 
pull back the braid and look at the dielectric 
material. Does it have a new-looking, con¬ 
sistent color? (It may be white, off-white, 
transluscent or nearly any color, but it 
should not be stained or discolored by the 
braid oxides or jacket plasticizers.) Now, cut 
back some of the dielectric and look at the 
center conductor. Is it shiny and new look¬ 
ing? (It may be pure copper, copper-plated, 
tinned, or silver-plated, but it should look 
shiny and new and not be oxidized.) If the 
answer to all these questions is, “Yes,” then 
the cable is probably fine. But you may want 
to make an electrical measurement just to be 
sure. 

If you have a good VSWR bridge or di¬ 
rectional coupler of high quality, you can 
make two simple measurements. First, in¬ 
stall connectors on both ends of the coaxial 
line. Next, connect your VSWR bridge at 
the transmitter end of the line with a short 
“jumper” and connect the TX end of the 
bridge to your transmitter. Then, install a 
“dead short” circuit across the far-end con¬ 
nector, which would normally go to the an¬ 
tenna. You can make a good short circuit 
that will be effective up to 144 MHz or so 
by using a piece of #12 copper wire and sol¬ 
dering it between the center and outer con¬ 
ductors of a mating receptacle. Keep the 
wire very short, under one-fourth of an inch 
long. (At frequencies above 144 MHz, a 
commercial short-circuit RF termination, 
usually type N, will work better. These are 
available inexpensively via surplus outlets.) 


Now transmit, using the lowest possible 
power to obtain a reasonable reading on 
your VSWR bridge or wattmeter. Switch the 
bridge back and forth between forward and 
reflected ranges. The VSWR should read in¬ 
finity, or close to it: Forward and reflected 
power will both be the same if the cable has 
minimal loss. The difference between for¬ 
ward and reflected power indications is the 
power lost in the cable, but remember this 
will be the power lost by the signal traveling 
both up and down the cable (to the short-cir¬ 
cuit termination and back to the transmitter), 
so the attenuation in just one direction is 
one-half the difference between forward and 
reflected power readings. 

For example, if you transmit with 5 watts 
of power and measure a reflected power of 
2.5 watts, a total of 3 dB is lost by the cable 
when the signal travels to the termination 
and back again. The single-trip loss (signal 
traveling from transmitter to termination on¬ 
ly) will be one-half this amount, or 1.5 dB. 
The dB loss is calculated as follows: 

Attenuation (dB) = 10 log 3D _ 

P2 

Where PI is the transmitter forward pow¬ 
er (5W), P2 is the reflected power (2.5 W) 
and the attenuation is for a “round-trip” in 
the cable; the one-way attenuation, which is 
a more relevant parameter, is one-half this 
amount. 

If you’d prefer not to intentionally trans¬ 
mit into a short-circuit (and some solid-state 
rigs won’t let you, due to their internal 
VSWR protection circuitry), you can make a 
similar analysis by taking a few extra steps 
and using a good 50 ohm “dummy” load, as 
follows: 

Connect your wattmeter to your transmit¬ 
ter using a short "patch” cable, and termi¬ 
nate the far end of the coax line with a high- 
quality 50 ohm (non-reactive) dummy load. 
Connect the TX end of the coax to the an¬ 
tenna port of the wattmeter, and transmit 
with as much power as possible to achieve a 
high-scale reading on the meter. Read this 
indication and write it down. Then, discon¬ 
nect the wattmeter from the transmitter, con¬ 
nect the coax directly to the transmitter, and 
re-install the wattmeter at the far end of the 
coax, right next to the dummy load. Trans¬ 
mit again using the same power as before 
and record this reading. Subtract the lower 
reading (which should be the second one) 
from the higher reading, and calculate the 
one-way cable loss using the same attenua¬ 
tion formula as before (10 limes the log of 
the power ratio). Using this method should 
yield exactly the same results as using the 
“return loss” method described earlier. 

In the example set forth, where the cable 
has 1.5 dB loss, you might measure 25 watts 
at the transmitter and 17.7 watts at the far 
end of the line. The loss of 7.3 watts in this 
case is exactly 1.5 dB. 

I tend to use the “return loss” method, 
with a very high-quality short-circuit termi¬ 
nation, for most of my cable evaluations be¬ 
cause it is simpler, and does not require in- 
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Table 1 

. Coaxial Cable Data 




Cable Type 

Zo Ohms 

o.d. (in.V.F.) 


Attenuation dB/100 1 


Dielectric 





50 

144 

222 

440 

1260 


RG58C/U 

52 

.195 

66% 

3.1 

5.7 

7.5 

11 

L9 

PE 

RG141A/U 

50 

.190 

69.5% 

2.1 

4.0 

5.2 

7.6 

16 

TFE 

RG59/U 

73 

.242 

66% 

2.4 

4.2 

5.4 

7.8 

14 

PE 

RG8X* 

50 

-242 

78% 

2.3 

4.3 

5.7 

8.5 

15 

FPE 

RG213/U 

52 

.405 

66% 

1.5 

2.4 

3.3 

5.0 

10.5 

PE 

RG11/U 

75 

.405 

66% 

1.3 

2.4 

3.2 

4.9 

9.5 

PE 

8214 Belden* 

50 

.405 

78% 

1.2 

2.3 

3.0 

4.8 

9.5 

FPE 

FM8 Times’ 

50 

.405 

80% 

\2 

2.1 

2.5 

3.5 

6.5 

FPE 

9913 Belden“ 

50 

.405 

84% 

0.64 

1.3 

1.8 

2.8 

5.4 

Air/PE 

RG331AJ* 

50 

.500 

78% 

0.60 

1.1 

1.5 

2.4 

4.0 

FPE 

RG17/U 

52 

.870 

66% 

0.50 

1.0 

1.3 

2.3 

4.4 

PE 

RG332/U* 

50 

.875 

78% 

0.35 

0.65 

0.80 

1.3 

2.5 

FPE 

Notes: 










Cables denoted by an asterisk (*) are commercial cables and not qualified to any military specification. 


V.F'. = Velocity Factor of propagation. Not an important parameter unless cable is used in a tuned circuit, stub, trap or 

filter application or used as a precision phasing line. 






Attenuation figures are plotted for 50 MHz through 1260 MHz only, as most cables have very little loss per 100 feet at 

frequencies below 30 MHz. 









Dielectric type codes: PE = 

Polyethylene; TFE = 

Tetlon; FPE = 

foam (cellular) polyethylene; Air,'PE = 

helical dielectric 

of polyethylene and air. 









Data taken by WB2WIK using 1000‘ lengths of each cable listed, measuring actual loss by “return loss’ method, and 

dividing measured loss by 10 to calculate loss per 100 feet. 






RG331/U and RG332/U are standard aluminum outer conductor “hardline" types which require specialized connec- 

tors. Used mostly for reference. 









stalling the meter at each end of the line. But 
I also usually use a signal generator running 
very low power (like 10 milliwatts, which is 
+ 10 dBm) and a very good directional cou¬ 
pler in my system, so I’m not relying on 
transmitters and high-powered wattmeters. 
Attenuation in any cable is a fixed number at 
a given test frequency and will not vary with 
power applied, so my system yields very ac¬ 
curate results and is a quick way to check 
lots of cable. 

As discussed throughout this article, there 
is more to know about coaxial cable than 
just how much loss it has. Its overall quality 
of materials and construction, resistance to 
the effects of weathering and UV radiation, 
flexibility, ease of use and other factors can 
be equally, if not more, important. Yet, at¬ 
tenuation (or loss) is probably the most im¬ 
portant criteria for the majority of users and 
applications, especially if the load cannot, 
for some reason, be matched to the line and 
a high SWR results. 

One last note on this subject: Do not be 
misled into thinking that SWR, or the match 
between your feedline and its terminating 
load, is any indication of efficiency . The two 
parameters—SWR and efficiency—are mu¬ 
tually exclusive. It can be proven that if your 
feedline loss is zero , it won’t matter what the 
SWR is because 100% of all the power gen¬ 
erated by your transmitter will be coupled to 
the antenna and no power will be lost. 


In my next article. I’ll discuss the proper 
installation of coaxial connectors. To whet 
your appetite. I'll state now that no coaxial 


connector will take more than 90 seconds to 
install exactly right if you’re armed with the 
proper tools and knowledge. Q 


I AUTO-ID AUTOMATIC MESSAGE BROADCASTER I 


The AUTO-ID is a solid state digi¬ 
tal voice recorder that was devel¬ 
oped especially for 2 way radios. It 
simply plugs in between the radio 
and it's microphone. With the use 
of your radio microphone, you can 
record up to 5 separate messages 
that can be played on the air by 
pressing one of the 5 message but¬ 
tons. The AUTO-ID also has a 
built-in timer that monitors your 
PTT (push to talk) activity. Record 
your station identification, and 
thereafter any time you are on the 


1 2 VDC power jack. 

Microphone patch cord (INCLUDED). 
110VAC adapter (INCLUDED). 

Fully wired and tested, just plug it in. 
No soldering required. 

Built in local speaker.- 
Adjustable speaker volume. 

Adjustable microphone level. 


air, the AUTO-ID will broadcast your ID 
message for you. The AUTO-ID's message # 1 
timer can be set for intervals of 3 or 9 minutes 
or it may be set to broadcast your message 





-FEATURES- 

- Adjustable message broadcast time. (Mes¬ 
sage ”1" only) 

• Connects directly in line between radio and 
microphone. 

■ Pre-wired for Alinco and Kenwood Mobile 
radios. 

• Power, Record and Play LED indicators. 

■ TX ready LED indicator. 


every time you use your PTT. With 
the use of the AUTO-ID's built in 
speaker, you can monitor the mes¬ 
sage that the AUTO-ID is broad¬ 
casting, regardless of whether the 
selected message was broadcasted 
automatically or manually. 

The AUTO-ID comes with plugs 
for an Alinco or Kenwood mobile 
amateur radio. There are accesso¬ 
ries available to interface the 
AUTO-ID to most other types of 
radios. 


Timer enable/disable switch. 

All solid state construction. 

Up to 5 separate messages can be played 
individually. 

32 seconds of total digital audio storage 
time. 

Simple to use. 

1 year limited warranty. 


MING 

Communications 


UNO € & . me 


MING COMMUNICATIONS 

2948^2Honolulu Avenue 
La Crescenta, CA 91214 
Tel: (818) 249-3006 
Fax: (818) 248-0840 


$149.95 

COD ■ VISA ■ MC • DISCOVER 


CIRCLE 126 ON HEADER SERVICE CARD 
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Number 5 on your Feedback card 

An /Umm* Everything 
Amplifier 

Change from 7 MHz to 225 MHz with no 
bandswitching or tuning! 

by John Cunningham AA4AW 


T here are times when you need more pow¬ 
er to get into a repeater or to be heard 
across the country. People who operate hand¬ 
helds or QRP sometimes find that they have 
a hard time communicating with such limited 
power at their disposal. However, buying an 
amplifier for 10 meters, another for 6 meters, 
another for 2 meters, and still another for 
1.25 meters can get expensive. Wouldn’t it be 
nice to have an amplifier that took care of all 
these bands? 

The amplifier described here meets these 
requirements. It is broadbanded from 7 to 
225 MHz—the range of 10 amateur bands 
(40. 30, 20, 17, 15, 12, 10, 6, 2, and 1.25 me¬ 
ters). It will operate on CW, SSB, AM, and 
FM—or any other mode that is used on these 
frequencies. It can be fed with an input of 
1/10 to 24 watts (though there is not much 
gain above 12 watts input) and can deliver an 
output of more than 200 watts. It can be op¬ 
erated over a voltage range of 12 to 28 volts. 

Field-effect transistors are more immune 
to damage from high SWR and thermal run¬ 
away than bipolar transistors. They also have 
higher gain, greater efficiency, and lower 
noise. They can be operated over a greater 
voltage and power range than bipolar transis¬ 
tors. 

The MRF175GV is a Gemini twin which 
means it is two balanced transistors in one 
package. The amplifier designed here will 
not work unless the transistors are balanced. 
Field-effect transistors have a few draw¬ 


backs. They are more prone to static damage, 
and care must be exercised during handling 
until they arc soldered onto the board. They 
easily go into oscillation, owing to their high 
gain. Be careful not to drive them too hard 
and destroy the gates. If there is a chance of 
this happening a limiting circuit should be in¬ 
stalled at the input of the amplifier. 

Collecting the Parts 

The MRF175GV field-effect transistor can 
be ordered from RF Parts (telephone: 1-800- 
737-2787 or 619-744-0700). The transform¬ 
ers, chip caps, and copper heat spreader are 
available from Communication Concepts, 
Inc. (hereafter referred to as CCI) at 508 
Millstone Drive, Xenia, Ohio 45385 (tele¬ 
phone: 513-426-8600). Experimenters who 
plan to use a similar design in future projects 
should purchase the coax needed to make the 
transformers instead of buying them fully as¬ 
sembled. CCI will not send less than five feet 
of the coax in any one shipment. Five feet is 
enough to build five output transformers and 
almost 10 input transformers. However, once 
you go this route you must also buy the fer¬ 
rite beads that accompany the transformers. 

The total cost of this project is about $362, 
but that doesn’t seem so high when you con¬ 
sider that many of the parts must be ordered 
in more quantity than is necessary for this 
project, and the excess can be used on future 
ventures. The copper heat spreader, for in¬ 
stance, can be cut into three pieces and used 


in two other projects. Also remember that a 
high percentage of the cost is in the transistor 
at $154. If this sounds expensive, consider 
that to get 200 watts from commercially-built 
amplifiers you usually pay more than $200, 
and most of these amplifiers are single-band! 
Multiply $200 by the 10 amateur bands that 
this amplifier covers and you get a whopping 
$2.000—far more than the cost of this ampli¬ 
fier. Maybe you will not work all 10 of the 
amateur bands which this amplifier will han¬ 
dle, but if you are an experimenter you prob¬ 
ably will. 

Construction 

I used a Radio Shack 276-1499 circuit 
board and cut it to the proper size. A single 
Radio Shack card will build two of these am¬ 
plifiers. This design consists of two separate 
cards: one for the input and one for the out¬ 
put. The cards are cut to a size that will en¬ 
able them to fit into a Radio Shack aluminum 
box (no. 270-238) 5-1/4" x 3" x 2-1/8". The 
output card should be cut to 2-3/4" x 2- 
11/16", The size of the input card should be 
2-11/16" x 1-3/4". (Custom pre-etched circuit 
boards for this project are available for $7 a 
set plus $1.50 S & H from FAR Circuits, 
18N640 Field Court, Dundee IL 60118.) 

A copper heat spreader is cut to a size that 
will allow it to fit into the box and enable the 
lid of the box to fit over it: 5-1/16" x 2-11/16" 
will make the proper fit. 

You will need to drill holes into the boards, 
box, heat spreader, and heat sink to mount the 
hardware that holds these devices together. 
These holes must be lined up with the holes 
drilled for the circuit board, except that the 
rectangular holes will not be made in the heat 
spreader, box, or heat sink. You will also 
need to drill holes for the bolts that hold the 
transistor in place. See Figures 2 and 6. 

In addition, you will need to make inserts 
in the circuit boards and the heat spreader 
(See Figures 2, and 6). I used a grindstone to 
make the inserts. Without the inserts, the con¬ 
nectors will not fit on the sides of the box. 

Holes should be drilled on the output board 
to bond the ground on the component side of 
the board. (See Figure 2.) Once the holes are 
drilled, a lead from a resistor or other compo¬ 
nent can be placed in the holes and soldered 
to both sides of the board. 








I used Radio Shack 276-1435 etchant, ac¬ 
cording to the instructions printed on the 
etchant bottle. Only one side of the board 
will be etched, except for a little on the lower 
side of the output board where the power 
transistor will be. Sec Figure 2. I drew the 
pattern with a felt pencil which left the cop¬ 
per to be etched exposed. The unetched cop¬ 
per was further protected by duct tape. All 
components arc located and soldered on one 
side of the board, similar to a ground-plane 
configuration—the difference being that 
some etching is done. This design makes for 
improved grounding and ease of trou¬ 
bleshooting, repair, and modification. 

Once the circuit boards are etched, compo¬ 
nents can be soldered in place. The compo¬ 
nent layout is not critical, except that capaci¬ 
tors C5 and C6 must be soldered before 
transformers T1 and T2 are put on the 
boards. I recommend that you don’t place 
these transformers on the boards until the 
boards are bolted inside the box and the 
ferrite beads are pul in place. Otherwise, 
the parts placement is according to Figure 3. 
I recommend using only chip caps because 
the leads from other types of capacitors may 
pick up stray RF and 



Figure 1. Schematic for the MRF175GV amplifier 


make the amplifier 
inoperable. 

The most difficult 
part is assembling the 
transformers. If you 
order from CC1 specify 
that you want a low- 
impedance input trans¬ 
former and a high- 
impedance output 
transformer with a 1:9 
ratio. CCI does not sell 
low-impedance input 
transformers with a 4:1 
ratio as called for in 
this design, but you 
can order a 9:1 
impedance input trans¬ 
former and convert it 
to a 4:1 transformer by 
removing one of the 
windings. Otherwise, 
assemble the trans¬ 
formers according to 
Figures 3 and 4. If you 
order the coax to build 
the transformers your¬ 
self, specify that you 
want both input and 
output coax; they are 
not the same. 

For use at frequen¬ 
cies below 100 MHz, 
ferrite beads must be 
put on the input and 
output transformers to 
control parasitic oscil¬ 
lations, thereby in¬ 
creasing stability. See 
Photo A and Figure 4. 
These oscillations can 
get so bad that they de¬ 
stroy the transistor in- 



Figure 2. Circuit board. 
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Figure 3, Preparation of the transformer coax. Cut the transformers to the lengths shown, 
and strip the outer conductors. The inner leads that are to be 5mm should have their outer 
conductors stripped 6mm and the leads that are to be 10 mm should be stripped 11mm. Then 
strip the insulator that goes between the inner and outer conductors, leaving I mm of insula¬ 
tor as shown, which will leave the inner conductors bare at the proper lengths. 


stantlv—especially when operated with more 
than 20 volts on the drain. If you intend to 
use the amplifier exclusively above 100 
MHz, the beads can be left off the output 
transformer to get greater efficiency. In addi¬ 
tion to stabilizing the amplifier, these beads 
can also aid in heat dissipation—something 
that is critical if the amplifier is to be operat¬ 
ed at its maximum power. As for putting 
beads at the input transformer for use above 
100 MHz, they should be installed if the am¬ 


plifier will be operated at more than 20 volts. 
For operation below 20 volts, generally more 
power is obtained from the amplifier if they 
are left off—especially at frequencies above 
200 MHz. However, the amplifier is more 
broadband if the input beads are left on. 

Instructions for installing the beads are in¬ 
cluded if you order them from CCI. I used 
only a weak kind of glue, such as a little dab 
of silicone rubber, to hold the E ferrite beads 
to the I beads because I anticipated taking 


them off. The input E bead ordered from CCI 
fits the 9:1 transformer they sell but is a bit 
large for a 4:1 transformer. Therefore, I filed 
down the E bead until it made a tight fit. The 
I beads need to be glued to the heat spreader 
after the circuit boards are installed, but be¬ 
fore the transformers are soldered to the cir¬ 
cuit boards. 

A rectangular hole needs to be made in the 
output side of the box for the relay. If you do 
not have the tools to cut a square hole you 
can drill several small holes inside the area of 
the opening. Then use a hacksaw to further 
cut the area into straight sides. I deliberately 
made the cutout smaller than the dimensions 
shown because I did not want the relay sock¬ 
et to fit too loosely. In order to have a tight 
fit. I used a file to gradually increase the 
opening to the dimensions necessary for the 
relay socket. See Figure 5 for the positioning 
of the relay and the input and output connec¬ 
tions. 

When the box and circuit board have been 
properly prepared you are ready to assemble 
the amplifier. The heat sink, box, and heat 
spreader fit flush together; they should be 
sanded to eliminate burrs. Thermal heat sink 
compound should be applied between these 
pans as they are placed together. I used Ra¬ 
dio Shack 276-1372 compound for this pro¬ 
ject. However, no thermal compound should 
be put on the circuit boards, which are raised 
above the heat spreader by means of washers 
(see Figure 6), The leads of the power tran¬ 
sistor will need to be bent sharply upward— 
especially the output (drain) leads. Separat¬ 
ing the boards from the heat spreader reduces 
heat on the components on the boards. It also 
makes the transformers fit flat on the boards 
when ferrite coils are used, instead of being 
elevated above the boards as they would be if 
the circuit boards were not elevated from the 
heat spreader. 

The heat sink, box, heat spreader, and cir¬ 
cuit boards are bolted together, using five 
bolts for each board. See Figures 2 and 6. I 
recommend that you don’t tighten the bolts 
holding the boards in place until the transis¬ 
tor is bolted securely. 

The power transistor should be placed on 
the board next. Use care in handling a field- 
effect transistor as these devices are subject 
to being destroyed by static buildup. When 
handling FETs, pick them up only by their 
sources. It is a good idea to wear a grounded 
wrist strap and to work on a static-free table 
using a grounded soldering iron. Once the 
device is soldered in place the danger from 
static buildup is minimized. 

The transistor is mounted between the two 
circuit boards on the copper heat spreader. 
Thermal heat sink compound must be used 
when mounting the transistor. Be careful not 
to mount the transistor backwards—that’s 
easy to do. The two flanges that have one of 
their comers cut are the drains; the other two 
are the gates. The leads on the output side of 
the transistor are bent sharply upward, but be 
careful not to break them. Also, there is a 
chance of the output leads shorting to the un¬ 
used side of the board. One way to prevent 



Figure 4. Preparation of the transformers. The leads bevween the transformer windings 
should be as short as possible. Bend the coax and bend the leads till they touch tip to lip, and 
solder the tips together. When properly assembled, an ohmmeter check will show a closed 
circuit between the two ends of the transformer leads and an open circuit between the inner 
and outer conductors. The mistake made on the bottom right drawing is easily made by per¬ 
sons assembling the transformers themselves. Nothing feels worse than getting the trans¬ 
former assembled and having to redo it. 
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this is to etch away a small part of the output 
board near the transistor. See Figures 2 and 6. 

Once the transistor and circuit boards are 
mounted and their bolts tightened, solder the 
flanges to the transistors. The transformers 
can be positioned now and soldered, com¬ 
pleting the installation of the circuit boards. 
Then the last of the components can be sol¬ 
dered in place—VR1 and C12—as well as 
the connective wires for the receive circuit 
and the wire that provides (he power for Q2. 
See Figure 5. 

Before applying voltage, it is a good idea 
to do a few continuity checks. See if there is 
zero resistance from the voltage input to the 
drain of the transistor. Then check for shorts 
between the drain and ground and between 
the gate and ground. If you find shorts, do 
not proceed until the trouble is corrected. 
Both the input and output, however, should 
have a short to ground. 

Checking It Out 

When the resistance checks are made, you 
are ready to test Ihe amplifier. Connect the 
input to a handie-talkie or other low-power 
transmitter and the output to a dummy load 
that has some kind of power indicator. If you 
have a spectrum analyzer, so much the better. 
A dummy load wattmeter will do—so will a 
dummy load with an SWR and relative pow¬ 
er indicator placed between the amplifier and 
the dummy load. Be sure the dummy load is 
capable of handling more than 200 watts. 

When applying voltage, put no more than 
12 volts to the amplifier at first. Once voltage 
is applied, quickly check the voltage on the 
gates. This voltage will vary, depending on 
the adjustment of R3. For now, adjust R3 un¬ 
til the gate voltage reads approximately 2 
volts. The gate voltage should not exceed 6 
volts. 

If you wish, you can check out the amplifi¬ 
er portion of the project before you check out 
the receive portion. To do this, do not con¬ 
nect one side of RIO. However, once the am¬ 
plifier is tested and RIO is reinstalled, it will 
have to be realigned. 

Once the voltage on the gate is 2 volts, ap¬ 



Parts List 


Cl 

Arco 404 mica trimmer, 8-60 pF or equivalent 

Available from CCI. 

C2, C3, 



C7, C8 

1000 pF chip 

CCI no. Cl210C NPO 200V 

C4.C9 

0.1 mF chip 

CCI no. Cl 013 BX 100V 

C5 

200 pF chip 

ATC 100B 300V 

C6 

In parallel: 



100 pF chip 

CCI no.C1210C NPO 50V 


130 pF chip 

ATC 100B 500V 

CIO 

.47 mF chip 

CCI no. C2225 BX100V 

C11.C12 

.001 mF PC mount capacitor 

RacSo Shack 272-126 (or equivalent) 

DI 

8.2 volt zener 

1N5923A or 1N756A, available from CCI. 

D2, D3, D4 

1N4140 high-speed switching diodes or equivalent 

Radio Shack 276-1112 (for 10 diodes) 



or 276-1620 (for 50 diodes) 

LI 

10 turns AWG # 16 enamel wire, close wound, 1/4” i.< 

j. 

12 

CCIVK 20/4B RF choke or ferrite beads of suitable material for 1.5—2 mH total inductance. 

Ql 

Motorola MRF175GV 


Q2 

2N4401 NPN transistor or equivalent 


R1 

Ik 1/2 watt 


R2 

10k 1/2 watt 


R3 

330 ohm 2 watt 


R4 

Ik variable trim resistor 

CCI 3386P-102 or equivalent 

R5 

6.8K 1/4 watt 


R6 

10k (25Q-2.5K (75C) thermistor 


R7 

2k 1/2 watt 


R0 

100 ohm 2 watt 


R9 

10k 1/4 watt 


Relay 

12 volt DPDT 15 amp contacts 

Radio Shack 275-218 and 275-220 relay socket. 

T1 

4:1 impedance ratio RF transformer. Can be made of 25 ohm semirigid coax. 


47-52 millimeters outside diameter. 


12 

1:9 impedance ratio RF transformer. Can be made of 15-18 ohm semirigid coax, j 


62-90 millimeters outside diameter. 


NOTE: Both T1 and T2 are available from CC1. If you don’t buy the transformers fully assembled you will need mag- 

netic cores for the transformers. For T1 use Fair-Rite Products Corp. #9461012002/9361021002 E (or type 75-26 E 

and 1 Micrometals powdered iron cone). For T2 use type 100-8 E and l Micromelals powdered iron core). See text. 

VR1 

12 volt regulator 

Radio Shack 276-1771 

Connectors 

Type N chassis mount female 

Radio Shack 278-152 (or equivalent) 

Optional 

Radio Shack auto cigarette lighter power cord 

#276-021 

Circuit boards tor this project are available for S7 plus SI .50 S & H from FAR Circuits, 18N640 Field Court. Dundee IL 

60118. 




ply a 0.5 or 1 watt RF signal to the input of see if you still get a power indication on the 

the amplifier. The relay should click on. If it wattmeter. If so, the amplifier is oscillating, 

does not, adjust Cl until it does. If the relay Back off from R3 until the oscillation stops, 

still does not come on, there is either a com- Cl may also be adjusted. The trick is to get 

ponent breakdown or an error in construe- the maximum power out of the amplifier 

tion. Once the relay has engaged, see if there without it going into oscillation and remain- 

is any output indication. Adjust capacitor Cl ing in that stale after the drive has stopped, 

and R3 for maximum output. One good fea- When properly adjusted, the amplifier 
ture of this amplifier is that there are only should give out more than 30 watts at 12 
two adjustments to be made: Cl and R3. volts with 1 watt drive. At this point, you can 

All this sounds simple, and it usually is. increase the power of the amplifier by gradu- 
However, these amplifiers have a tendency to ally applying more voltage to the drains, 

go into oscillation. Turn off the exciter, and Never exceed 28 volts on the drains, and 



never let the voltage on the gates exceed 6 
volts—if even that much. 

If you are content to use only 14 volts (the 
power available in most automobile electrical 
systems), the amplifier can be used for con¬ 
tinuous duty operation on all modes. At this 
voltage the transistor can withstand infinite 
SWR and any other conceivable abuse (ex¬ 
cept overdriving) and should easily outlast its 
owner. Notice that the amplifier gets warm 
after only a few minules—even at this power 
level. 

A word of caution: Some late-model auto¬ 
mobiles are equipped with computers lhat 
will break down if a transmitter putting out 
more than 10 watts is used. This can stop the 
engine and lead to a thousand-dollar repair 
bill. Check your automobile owner’s manual. 


Figure 5. The front and back sides of the box , showing the relay mounting and relay connec - Once the transmitter is functioning, you 

tions. The hole near the relay which allows DC into the box should be approximately 114" di- are ready to test the receive circuits. Since 
a me ter. The rectangular opening for the relay should be 1" by 7(8". The holes for the “/i" the receive circuit consists of nothing more 
connectors should be 9! 16". than a relay and capacitor Cl2, there should 
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Courteous Service - Discount Prices * Fast Shipping 


rhl-LICL'K-TROfTRl 


P.O. Box 567 • Van Nuys , CA 91408 


VIDEO SWITCHER 


W5S System {Div. of —- 

Westinghouse) # VCM-2001 —liiiWi \ 

The VCM-2001 video comrol ifM|\ \ 

module allows you to record Wj|\ \ 

from a cable converter or other \ 

program source while watching j 1 ! W r-\ 

regular TV, or you can record 
from TV while watching cable -5* 
or other source Easy to ^ 

hook-up and operate, the front *tr 
panel has 3 soft-touch pushbuttons and LED Indicators. 
Eliminates the need for cumbersome and inefficient me¬ 
chanical AB switches and splitters. 9' X 5“ X 2.4" 
CAT# VCM-2001 $19.95 each 


ULTRASONIC TRANSDUCERS 
MATCHED SET 


Panasonic transmitter/ receiver pair. Ideal for remote 
control systems, burglar alarms, flow rate detectors etc. 
Transmitter:# EFR-OHB40K24 _ 

0.5* dia. X 0.37". i|gj§> 

Receiver:# EFR-RUB40K25. ! “ [ j 

0.63“ dia. X 0,48". V-tT Vf 

Center frequency: 40 KHz. U (J u « 

Band width: 4Khz + 

CAT# UST-23 $2.00 per set 


TWO CHANNEL 
COLOR ORGAN 


own light shows S 

Electret mike on j§s\ L-l 
control board 

music or other j lJ yr 

sounds causing 

lights lo brighten and dim 

depending on frequency and volume. 120 Vac input and 
output. Provisions for two light stnngs. up to 200 watts 
per channel. Separate sensitivity controls for each 
channel. 0.25” qc terminals for output. Lights not includ¬ 
ed. 4,25" X 3.85". Hook-up diagram included, 

CAT# CORG-1 $6.50 each 


4 DIGIT ALPHANUMERIC 
INTELLIGENT DISPLA Y 


Siemens # DL-2416T 

End-stackable, four digit display 

module with built-in CMOS 

memory/decoder/driver. High 

contrast, .160" high magnified 1 ‘ 

red characters, Direct access to each digit independent 

ly and asynchronously, ASCII formal. 5 volt logic. TTL 

compatible. Module size: 1’ X 0.8" X 0.25". Includes 

specs and instructions. Sells elsewhere for as much as 

$19.95, CAT# DL-2416T $4.95 each 


12 VDC 500 MA 
WALL TRANSFORMER 


Panasonic # KX-A11 k -\ 

WHITE - U.L. listed. 

12 Vdc wall transformer. 

2.1 mm co-ax plug nRw 

with center negative. 

CAT# DCTX-125W V — 

$4.50 each • 10 for $30.00 • 100 for $265.00 


TOLL FREE ORDER LINES 

1 - 800 - 826-5432 

CHARGE ORDERS to Wu, MasterCmrd or Dis cov er 


TERMS: Minimum order $ fO.OO.Sri.pp1/7g and handling 
lor the 48 continental U S.A. $4.00 per order. All others 
Including AK, HI. PR or Canada must pay lull shipping. 
All orders delivered in CA LIFORNIA must include state 
sales laic (7.25%. 7.5%. 7.75%. 8 25%. 8.5%) .Quantities 
brmted NO C O D Pnces subject to change wool notice. 


Call or Write For Our 
FREE 64 Page Catalog 

(Outside The U.S.A. Send $2.00 Postage) 

ALL ELECTRONICS CORP. 

P.O. Box 567 • Van Nuys. CA * 91408 
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Figure 6. Bolting the amplifier parts together. Note that the flanges of the output of the power 
transistor have to he bent upward. The output of the transistor can short to the bottom of the 
circuit board unless a small part of the bottom of the board is etched. See Figure 2. 

Be careful to make the input and output connectors touch on the circuit board, or the ampli¬ 
fier may not work at 225 MHz. Solder the inputs and outputs directly to the foil of the board 
without using lead lengths. A BNC connector could be used in place of the type N connector 
used in this experiment. 


be no problem if everything was installed 
correct ly. 

How It Works 

When an RF signal is put into the amplifi¬ 
er, a small portion of it flows through R12 
and D2 (see Figure 1). which turns on Q2. 
This action causes the relay to engage, there¬ 
by disconnecting the receive circuit and al¬ 
lowing voltage from the power supply to en¬ 
ter the amplifier. 

Resistors R1 through R7 supply the proper 


Ham help 


We are happy to provide Ham Help listings 
free on a space available basis. To make our 
job easier and to ensure that your listing is 
correct, please type or print your request 
clearly double spaced, on a full 8 1/2 m x IV 
sheet of paper. You may also upload a listing 
as E-mail to Sysop to the 73 BBS 73 MAG 
Message Area #4. (2400 baud\ 8 data bits, 
no parity, 1 stop bit. (603) 924-9343). Use up¬ 
per- and lower-case letters where appropri¬ 
ate. Also, print numbers carefully - a 1, for 
example, can be misread as the letters 1 or i, 
or even the number 7. Specifically mention 
that your message is for the Ham Help 
Column. Please remember to acknowledge 
responses to your requests. Thank you for 
your cooperation. 

Needed: Manual/schematic, or copy, for 
Zenith Color Monitor, Model ZVM131, Service 
No. CD13MVRC05. Ed Reichert N2BGE, 462 
Timberline Dr., Mt. Laurel NJ 08054. 

I am in need of the schematic and/or 
SAMS Photofacts for the HyGain II CB 


bias voltage to the gates of Ql. The power 
supply voltage goes to the drains through the 
T2 center tap. 

The transformers are wound in such a way 
that they match the 50 ohm impedances of 
the input and output over a range of several 
octaves. The transformers’ ratios are the ra¬ 
tios of the square of their turns. For instance, 
one turn would give a 1:1 ratio, two turns a 
1:4 ratio, three turns a 1:9 ratio, and four 
turns a 1:16 ratio. 

Continued on page 42 
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transceiver. Photofacts preferred. I will pay for 
copy and postage. Brent Putnam N8UBD, 
12110 Mayfield Rd. 46, Cleveland OH 44106. 
E-mail on college internet bwp2@po. 
cwru. edu. 

Needed: Schematics, Parts/Track Maps 
and Component Location Diagrams for 
Genave Alpha/500 Nav/Com. I want to use 
the receiver for 121.5 MHz ELT locator. I will 
pay reasonable costs. Thank you. Lewis 
Moore N4DRJ, P.O . Box 52, Cornelia GA 
30531. (706) 778-4716. 

Wanted: Information on satellite operation: 
How to get started, uplink/downlink frequen¬ 
cies, telemetry info, equipment needed, an¬ 
tennas, etc. Can anyone suggest a good up- 
to-date reference source that can give me 
complete information? Also, I am interested in 
contacting hams who are vegetarians (for 
recipes and ideas). Contact me on the local 
Spokane WA 147.20 rptr, or write to: Doug 
Cole N7BFS, PO. Box 72, Spokane WA 
99210. 


To advertise your product in 73 Amateur Radio Today 
Call Dan Harper at 800-274-7373. 
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An Experimenter’s Power Supply 

An adaptable multi-voltage supply. 

by Fred Reimers KF9GX and Mark Reimers 


A fter you have built a special project and 
want to power it up, you connect the 
completed project to your power supply. But 
what do you do when the project requires 
special voltages, different from the normal 
12 VDC power supply, like +9 and +5 and - 
5 and -9 VDC? You say to yourself, “1 need 
a multi-voltage power supply that also has 
negative voltages, and I have to be able to 
set the voltages to accommodate different 
projects.” 

Switching Supplies vs. Standard Trans¬ 
former Power Supplies 

There have been a number of articles on 
power supplies over the past years. Most of 
these have been single- or dual-voltage. 

Switching power supplies have a lot to of¬ 
fer. They provide higher efficiency at higher 
currents than transformer supplies. Switch¬ 
ing supplies are smaller and weigh much 
less than transformer supplies. An 8-amp 
transformer supply could weigh six to 10 
pounds, while a switching supply could be 
as light as two pounds. Switching supplies 
are easier to filter and offer better regulation. 

Why haven’t there been published con¬ 
struction articles on switching power sup¬ 
plies? Because switching power supplies are 
much harder to design and it’s difficult to 
keep the radiation down. Without a large 
amount of RFI filtering and shielding, you 
could never operate a radio near a switching 
power supply. 

Switching power supplies are not as reli¬ 
able as conventional transformer power sup¬ 
plies, though the commercial supplies are 
becoming as reliable as their transformer 
counterparts. The weakest links in switching 
supplies are the switching devices (transis¬ 
tors or FETs), due to the Di/Dt transients un¬ 



* imenter’s power supply . 


der load conditions. The biggest reason why 
standard transformer power supplies are still 
popular with us builders and experimenters 
is the availability of parts and the ease of 
building a supply. With the availability of 
transformers, regulator ICs (ie. the 723, 
78xx series and 317/337 devices), and ca¬ 
pacitors, it is easy to build a transformer 
power supply. 

We wanted to make a supply that was 
simple, yet versatile enough to fit all low 
power multi-voltage applications. The sup¬ 
ply we came up with has six outputs that can 
be independently adjusted. We set the out¬ 
puts to +12, +9, +5. -5, -9, and -12 VDC. 


“The biggest reason why 
standard transformer power 
supplies are still popular 
with us builders and 
experimenters is the 
availability of parts 
and the ease of building 
a supply 


Circuit Description 

The power supply is made up of two inde¬ 
pendent circuits, the positive and the nega¬ 
tive voltage sections. Diodes Dl-4 and D5-8 
rectify the AC voltage and Cl and C2 filter 
the DC voltage for the positive and negative 
sections. Capacitors C3, 5, 7, 9, II, and 14 
are placed at the input of each of the regula¬ 
tor ICs for regulator stability; C4, 6, 8, 10, 



Photo B. The completed circuit board. 


12, and 13 are placed at the output of each 
regulator for improved transient response, 
i.e. to improve the output voltage overshoot 
and undershoot response when a load is ap¬ 
plied or removed from the output. The nega¬ 
tive and positive sections are divided into 
three separate regulator circuits. The 
LM317T and LM337T regulator ICs, chosen 
because of their availability, require only 
two external parts, can be configured as vari¬ 
able regulators, and are rated at 1.5 amps 
(with proper heat-sinking). The voltage ad¬ 
just resistor was chosen as 5k, but lower val¬ 
ues could be used to increase the adjustment 
sensitivity and to lower the maximum adjust¬ 
ed output voltage. 

The data book (Note I) gives the equation 
for the output voltage as: 

V out = V ref ( 1 + R2/R1) + l ad} R2 

V^p is a constant 1.25 volt that is main¬ 
tained between the output and adjust termi¬ 
nals by the regulator. Thus, the lowest volt¬ 
age that can be achieved from the LM300 se¬ 
ries regulators is 1.25 volts. Using the above 
equation, the adjustable resistor value is 
2,244 ohms for a 13.8 volt output. Using a 
lk pot would yield an output voltage range 
of 1.25 to 6,8 volts. Depending on where the 
output voltage of the individual regulator is 
set, the LED current-limiting resistor should 
be adjusted to keep the LED current in a safe 
operating range, as specified by the LED 
manufacturer. We like to keep the LED cur¬ 
rent between 10 and 20 milliamps. 

To calculate the LED current for the 
output voltage setting you want, use the 
formula: , 

Rued = (Vout“ 0.7)/ 0.015 

The 0.7 is the LED voltage drop and 0.015 
is the LED current of 15 milliamperes. For 
example, for V oul of 12 volts, the current- 



and transformer placement. 
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limiting resistor should be 750 ohms. A 680 
or 820 would also work, keeping the current 
in the 13.78 to 16.6 milliamperes range. For 
a lower value of V oul of 5V, a 270 or 330 
ohm resistor will do the job. We used a 680 
ohm LED current-limiting resistor. This kept 
the LEDs in a safe operating limit at the 
higher voltages and still allowed the LED to 
light dimly when the output voltage was ad¬ 
justed to 5 volts. 

We chose a 3 amp transformer because of 
its availability and current rating. The avail¬ 
able 3 amp source current is divided be¬ 
tween the three regulator circuits. Two sepa¬ 
rate transformers were used for the AC to 
keep the positive and negative voltages iso¬ 
lated. We mounted the transformers off the 
PC board. 

A Word About RFI 

All active regulated power supplies work 
great until you use them to power up the 
transmitter project you just finished. Have 
you ever wondered why the voltage drops 
or increases drastically when you key the 
transmitter? This is due to RF getting back 
into the regulator of the power supply. To 
prevent this, pul 0.01 and 560 pF or 470 pF 
capacitors across the voltage output termi¬ 
nals. 

.4 word of caution: The LM3l7s and 
LM337s like to have a load on them at all 
times. If the LEDs are not installed, and with 
no load on the regulator, the output voltage 
could float up to the input unregulated volt¬ 
age. The LED current is sufficient to keep 
the output voltage from floating up. 

Construction 

The project is assembled in a Radio Shack 
box #270-250. A bigger box may be re¬ 
quired if heat sinks and/or front panel ad¬ 
justments are used. The AC power switch 
should be a DPDT type which disconnects 
both sides of the line when the power supply 
is turned off. The fuse should be in the high 
side of the power line and use a three-prong 
AC plug on the end of the power cord. The 
regulator ICs are rated at 1.5 amperes but 
will require heat sinks for the lower voltage 
applications that draw more current. For ex¬ 
ample. if the output is adjusted to 5V and the 
load current is 0.75 milliamps. there will be 
almost 10 watts of power dissipated into 
heat in that regulator IC. We did not show 
the heat sink in the power supply pictured in 
this article. When adding the heat sink, re¬ 
member that the tabs on the LM337Ts arc 
connected to the input voltage and the tab on 
the LM317T is connected to the output volt¬ 
age. Mica insulating hardware (such as Digi- 
Key 4671K-ND or 4672K-ND. or Newark 
46F7847 with insulating shoulder washers) 
must be used to isolate the tabs of the regu¬ 
lators from each other. The power supply is 
assembled on a nice 4" x 2.75” PC board 
with a screened legend for easy assembly. 
The board is available from FAR Circuits 
(Note 3). The transformer is external to the 
board and connects to the T1 and T2 points 
on the board. fSB 



Figure 2. PC board pattern and parts placement for the switching power supply . 



Parts List 

IC1-IC3 

LM317T (RS276-1778, All Electronics, Mouser #595-SG317P or 511-LM317T) 

1C4-1C6 

LM337T (All Electronics. Mouser #595-SG337AP or 511-LM337SP) 

C1.C2 

2200uF 25V (All Electronics, Mouser #140-LLR25V2200) 

C3-C13 

IpF 35pF Tantalums (RS272-1434, All Electronics, Mouser #540-0.1 m35) 

C14-C19 

O.OIjjlF disc capacitor (RS272-131) 

C20-C25 

470 pF disc capacitor (RS272-125) 

Dl-08 

1N5402S (RS276-1143, AH Electronics. Mouser #333PG5402 or 333-PG5402) 

D5-D10 

1N4001 diode (RS276-1101. All Electronics. Mouser) 

DS1-DS6 

Red LED T3/4 (RS276-041, All Electronics LED-10, Mouser) 

T1.T2 

12.6V CT 3.0A Transformer (RS273-1511. All Electronics TX-123, Mouser #41 ILG030) 

SI 

Toggle switch 3A 125 VAC, DPDT (RS275-666) or DPST 


(Ail Electronics STS-14, Mouser #10TE002) 

J1-J6 

Binding post, red and black, (RS274-661 set of six, All Electronics 5-BP-B 


and 5-BP-R, Mouser) 

FI 

Fuse Holder (All Electronics FHPM-6, Mouser #504-HJM) 

R1, R4. R7. R11, 


R13, R17 

220 1/4 watt 

R2, R5, R8, 


R12, R15, R18 

5k pot (RS271-217, All Electronics STOP5K, Mouser #320-1510-5K) 

R3, R6, R9. R10. 


R14, R16 

See text 

Box 

Radio Shack #270-250 or Mouser #40UB103 

The above part numbers are only suggestions and are not the only part that the fisted companies have avail- 

able that will work m the circuit. All Electronics: 800-826-5432; Mouser: 800-346-6873 

Note 1 . Motorola Linear and Interface Integrated Circuits, DL128, Rev 2, 

Note 2. Fred Retmers Storehouse of Knowledge, 1946 Ed. 

Note 3. A drilled and etched PC board is available for $6.00 plus $1.50 S & H per order from FAR Circuits, 

18N640 Field Ct., Dundee IL 60118. 
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73 Review 


by T.S. Rowinski KA1MDA 'COM America, Inc. 

_ 2380 116th Ave. N.E. 

The ICOM IC-W2A -==£= 
Dual-Band Handheld 

Two radios in one! 


I t never failed. No matter which rig I hap¬ 
pened to have at any given moment, all the 
action seemed to be on another bandl If I had 
my 2 meter HT, I would miss my normal com¬ 
muting skeds on 440 MHz. Yet whenever I 
had my 440 MHz HT with me, I would always 
find some need to get on the more heavily 
populated 2 meter band. The thought of car¬ 
rying around the extra weight of two full-size 
handie-talkies and a couple of heavy-duty 
battery packs was not an appealing one. 

There was only one solution: It was time to 
upgrade to one of those new, compact, dual¬ 
band handhelds! Having had excellent results 
(with both performance and service) with 
my older ICOM HTs, I selected the ICOM 
IC-W2A. 

The ICOM IC-W2A is a full-featured dual¬ 
band handheld measuring only 6.7” high, 2.1” 
wide, and 1.4“ thick. The rig weighs in at only 
1.2 lbs. As delivered, frequency coverage is 
140-150 MHz and 440-450 MHz transmit, 
136-174 MHz and 440-450 MHz receive. De¬ 
spite its small size, the W2A offers a full 5 
watts output (at 13 volts) on both bands, four 
scanning modes, 60 memories (30 per band), 
simultaneous receive on both bands, full 
crossband duplex operation, and a host of 
other functions. Unlike many other HTs, the 
W2A comes equipped with a heavy-duty 7.2 
volt, 1,000 mAH battery pack and a multifunc¬ 
tion PL encoder/decoder as standard fea¬ 
tures. Other noteworthy features include a 
24-hour clock, power on/off timer, two power- 
saver modes, four 15-digit autodialer memo¬ 
ries, and a pager mode. 

Although I had seen photos and dimen¬ 
sions of the HT prior to ordering the rig, they 
still did not prepare me for the surprise I ex¬ 
perienced when I opened the box. How could 
ICOM fit all those features into such a small 
package? Although the W2A may sound 
large due to its 6.7“ height, the heavy-duty 
BP-84 battery pack takes up three of those 
inches; the actual radio itself is only 3.7" long! 
The antenna connector, speaker and mike 
jacks, external power jack, rotary tuning 
knob, and dual concentric volume/squelch 
knobs are placed on top of the transceiver. 
An LCD display shares the front panel with 
the internal speaker/mike, an R XTTX status 
indicator LED, and no less than 22 individual 
buttons—no small feat considering the W2A's 
6.5-square-inch front panel. The function and 
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PTT switches are located on the left side of 
the case. The lower two-thirds of both sides 
of the case are contoured for an easy and 
comfortable grip. 

The first thing I noticed about the W2A is 
how naturally it fits in the palm of the hand. 
After using this HT for a few hours, going 
back to my trusty 02AT/04AT suddenly felt as 
if I were holding a brick! Although the W2A is 
compact, it does not feel cheap. The rig has a 
slightly heavy (for its size) feel, and the metal 
back provides structural rigidity while serving 
as a heat sink for the output modules. 
Squeezing the rig, even hard, caused none of 
the squeaking, popping, or snapping sounds 
common to many plastic-cased radios. The 
W2A felt like a quality, high-grade piece of 
electronic gear. 

Features 

The ICOM W2A is chock-full of useful fea¬ 
tures. There are 30 memories, plus a VFO 
memory, call channel memory, and two band- 
scan memories for each band. Each of these 
is capable of storing not only frequency and 
offset, but custom offset, PL encode mode 
and frequency, PL squelch mode, and chan¬ 
nel scanning lockout information as well. Un¬ 
used memories can be masked. Memory 
backup is handled by an internal recharge¬ 
able battery, although ICOM provides no in¬ 
formation as to how long memory contents 
can be retained with no external power. 

There are five different scan modes avail¬ 
able. The simplest is VFO scan mode. Enter 
a frequency into the VFO memory, and hit the 
scan up or scan down key. This has the same 
effect as tuning a receiver across its tuning 
range. Programmed scan mode allows the 
user to enter two frequencies into scan mem¬ 
ory, and the radio then scans continuously 
between these two limits. This is similar to 
what scanner manufacturers call search 
scan. Memory scan mode scans all 30 mem¬ 
ories, regardless of their lockout or “skip” set¬ 
tings. Memory skip mode scans only those 
memories which have not been assigned 
lock-out status. Finally, frequency skip mode 
allows the user to enter up to 20 frequencies 
in memory, and perform a VFO or pro¬ 
grammed band scan. The rig will then ignore 
these frequencies while scanning. If this 
weren’t enough, all these modes have two re¬ 
sume modes: timer and pause. Timer resume 



stops the receiver when a signal Is received, 
pauses for five seconds, and resumes scan¬ 
ning. Pause resume mode stops the receiver 
when a signal is received, and will not re¬ 
sume scanning until two seconds after the 
signal ceases. 

The ICOM W2A also comes equipped with 
a multifunction PL board which allows full PL 
encode/decode functions. The PL unit can be 
used not only as an encoder to access closed 









Figure 1. VHF receiver sensitivity (55-420 MHz). 


repeaters, but also as a subaudible tone 
squelch which will keep the receiver 
squelched regardless of channel activity until 
the unit receives the proper PL tone. When 
the right tone is received, the W2A can be set 
to either open the squelch and receive the 
signal, or to emit a series of pager-like beeps 
for 20 seconds. Pushing the PTT button can¬ 
cels the PL alarm mode and returns the rig to 
PL tone squelch mode, allowing reception of 
the desired signal. 

When setting PL tones, the actual tone fre¬ 
quencies are displayed on the LCD, instead 
of the archaic two-digit alpha-numeric codes 
used on some older rigs. Since the PL board 
is actually two units in one, ifs possible to 
transmit with a PL tone on one band and acti¬ 
vate the PL squelch on the other band using 
a different PL tone. It is also possible to oper¬ 
ate both receivers in PL squelch mode using 
different tones on each band. Although the 
PL tone squelch functions during crossband 
repeat mode, the PL encoder does not. 

The W2A also sports a pager/code squelch 
mode which is activated by a sequence of 
DTMF touch-tones. This mode allows for all 
call, group call, and individual call modes, 
which allow a single transmission to trigger all 
receivers, a subgroup of receivers, or a single 
receiver, respectively. The pager tone se¬ 
quences, as well as the pager decoder 
codes, are entered into five memory positions 
reserved for this function. 

Other nice touches include tuning incre¬ 
ments which can be set at 5, 10, 12.5, 15, 20, 
25, 30, and 50 kHz steps for both VFO and 
scan modes. In addition to these, 100 kHz 
and 1 MHz steps are available when using 
the tuning knob at the top of the radio. Fre¬ 
quencies can also be input directly from the 
keypad. Transmit offset frequency is pro¬ 
grammable in 5 kHz steps from 5 kHz to 10 
MHz. The IC-W2A also features a keyboard 
lock function which locks out all keys except 
the dial light and high/low power switch, and 
a PTT lock which makes it impossible to key 
the transmitters. 

A number of features specifically address 
power consumption and battery life. Transmit¬ 
ter power output is selected from four steps 
rather than the more common hi/low setting. 
“Auto off mode shuts off the radio if no trans¬ 
missions or key strokes are made within a 
specified time period. Prior to shutting down, 
the rig emits a number of beeps to warn the 
user of its intentions. “Power saver" mode 
puts the W2A into standby mode after five 
seconds of inactivity. The unit will then turn 
on every few seconds and check for a re¬ 
ceived signal. If the channel is quiet, the W2A 
goes back to sleep and the cycle repeats. If 
the channel is busy, the radio will remain on 
until activity ceases, then resume power 
saver mode. The “on/off duty cycle is se¬ 
lectable between a 1:4 and a 1:16 ratio. 
“Power saver” works only when monitoring a 
channel—it does not function when using any 
of the scan modes. 

Ironically, some of the W2A’s biggest fea¬ 
tures are those which ICOM does not men¬ 
tion in the owners manual: extended wide¬ 


band receive and crossband repeat Both of 
these features are accessed through simple 
keyboard sequences without the need to 
open the radio or perform any hardware mod¬ 
ifications. 

Modifications and Operation 

To open the coverage range of the receiv¬ 
er, turn the radio off. Then turn the radio on 
while simultaneously pushing the [LIGHT], 
[B], and [#] keys. After I performed this proce¬ 


dure, the receiver tuned from 55-410 MHz 
(including AM aircraft) on the VHF band. The 
UHF receiver covered 350-525 MHz and 725- 
1026 MHz (FM only)! Warning: Please re¬ 
member that it is illegal to monitor cellular 
phone conversations! As expected, receiver 
sensitivity varied widely across these ranges. 
Due to high-pass filtering on the VHF band 
for image rejection purposes, don't expect to 
hear much below 118 MHz. Figures 1-3 show 
receiver sensitivity in dBm for a 20 dB quiet- 



Figure 2 . UHF receiver sensitivity (350-525 MHz). 
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UHF RECEIVER SENSITIVITY 



Figure 3. UHF receiver sensitivity (725-1025 MHz ). 


ing figure. For those not familiar with dBm, 
the sidebar table cross-references selected 
dBm levels to microvolts. Although the LCD 
display goes from 0-1300 MHz, these figures 
represent actual receive band limits as con¬ 
firmed with a signal generator. 

After completing this modification, access 
the radio’s setup menu as per the instruction 
manual. Step through the options with the 
[UP] or [DN] keys and you will find a new pa¬ 
rameter not listed in the ICOM manual, called 
PL. This sets the highest MHz place which 
can be programmed by the direct keyboard 
entry mode, selectable between 1 MHz, 10 
MHz, and 100 MHz. Turn the tuning knob to 
set the PL parameter to 100, then press ei¬ 
ther the PTT or [CLR] to exit the setup menu. 
The VFO can now be tuned to any frequency 
within its extended receive range by simply 
entering the numbers from the keypad. For 
example, say the VFO is set at 440 MHz and 
you want to tune to 903.525. Simply enter: [#] 
[9] [0] [3] [5] [2] [5]. 

To enable the crossband repeater function, 
the above wideband receiver modification 
must be performed first. To activate the re¬ 
peater, enter the desired frequencies and 
modes (simplex or duplex) and push the 
[VMAIN] key. While holding down the [FUNC¬ 
TION] key, press the [2] key and then the 
[ENTER] key. The keylock [L] symbol will now 
flash on the LCD display, indicating that the 
unit is in repeat mode. To cancel repeat 
mode, push the [FUNCTION] and [ENTER] 
keys simultaneously. 

Lab tests were performed using a Hewlett- 
Packard 8654A signal generator and 403B 
AC voltmeter, a DigiMax D-1200 frequency 
counter, a Measurements 920 peak deviation 
meter, a Daiwa wattmeter, a Heathkit Canten- 


na dummy load and SM-5258 THD analyzer, 
a B&K 1630 DC power supply, and a Fluke 
95 scope-meter. For frequencies above the 
H-P 8054’s 535 MHz limit, the signal genera¬ 
tor’s second harmonic was used. This har¬ 
monic was measured and found to be 30 dB 
down from the fundamental. Then 30 dB was 
subtracted from the signal level settings. All 
graphs and/or charts show the corrected fig¬ 
ures. 

The ICOM IC-W2A utilizes dual-conversion 
receivers with a 30.85 MHz 1st IF (35.80 
MHz on UHF) and 455 kHz 2nd IF. Receiver 
sensitivity measured 0.12 jiV for a 12 dB 
SI NAD on both 2 meters and 70 centimeters. 
The 20 dB quieting level measured 0.22 pV. 
Receiver sensitivity was essentially flat 
across both ham bands, and varied widely 
across the extended receive range, as shown 
in Figures 1-3. Image rejection measured 72 
dB on 2 meters and 77 dB on 70 centimeters. 
Audio output measured 150 mW with 3% 
THD. Maximum audio output using ICOM’s 


dBm Versus Microvolts 


dBm 

uV 

Volts 

0 

220,000 

0.22 

10 

70,000 

0.07 

20 

22,000 

0.022 

30 

7,000 

0.007 

40 

2,200 

0.0022 

50 

700 

0.0007 

60 

220 

0.00022 

70 

70 

0.00007 

80 

22 

0.000022 

90 

7 

0.000007 

100 

2.2 

0.0000022 

110 

0.7 

0.0000007 

120 

0.22 

0.00000022 


10% THD reference was 220 mW. 

On the transmit side of things, peak devia¬ 
tion measured 5 kHz for voice and 2.5 kHz 
for DTMF tones. Transmit frequency was 20 
Hz low on 2 meters and 40 Hz low on 70 cen¬ 
timeters. Maximum RF power output mea¬ 
sured 6 watts at 13.8 volts and 1.5 watts 
when using the supplied BP-84 battery pack. 

Power consumption measurements were 
taken at 7.2 volts to simulate realistic current 
drain on the battery pack during typical 
portable operation. Where different readings 
were obtained depending on band, the first 
value is for the VHF unit and the second val¬ 
ue (in parenthesis) is for the UHF unit. Unless 
otherwise noted, measurements were taken 
with only one band in operation. The receiver 
drew 50 (70) mA during no-signal squelched 
state, 150 (170) mA for full audio output, and 
averaged 13 (18) mA in power saver mode. 
With both receivers on, power consumption 
measured 117 mA during standby, 220 mA 
for full audio output, and 21 mA in power 
saver mode. Activating the backlight added 
15 mA to the battery load. Transmit current 
measured 410 (625) mA at the lowest power 
setting and 780 (970) mA at the highest pow¬ 
er level. At 13.8 volts, transmit current mea¬ 
sured 1.5 (1.7) amps at maximum RF output. 

Real-worid use tests were conducted over 
a six-week period during which the W2A was 
used in base, portable, and mobile environ¬ 
ments. Audio output was ample for base and 
portable operations, but a little light for mobile 
use in a noisy vehicle. The LCD display was 
easy to read from a wide range of angles. 
The dual LED backlight provided sufficient 
light to read the display at night. Very few in- 
temnod products and virtually no birdies were 
noted on either band, even when operating in 
areas of high RF clutter around Springfield, 
Massachusetts. Those that did occur were 
usually well outside both ham bands in the 
W2A's extended receive range. The opera¬ 
tor’s manual was relatively clear and easy to 
understand, with only a few confusing sec¬ 
tions. 

Although it was easy to inadvertently hit a 
key on the crowded keyboard and QSY to an¬ 
other frequency or send the rig into scan 
mode, the keylock feature proved extremely 
useful for preventing such accidents during 
mobile operation by locking out all keys ex¬ 
cept PTT, power, light and hi/low RF power. 
The PTT lockout feature proved handy when 
leaving the rig in the presence of co-workers 
and other non-hams, and could be a real plus 
for hams with children. The W2A’s small size 
and light weight also made for comfortable, 
extended-duration QSOs while commuting to 
work. Although the metal rear cover became 
fairly warm during long-winded QSOs, it nev¬ 
er became uncomfortable to the touch. The 
W2A’s mechanical construction also ap¬ 
peared quite durable; it survived a few acci¬ 
dental drops of two to four feet (definitely not 
recommended)! 

The W2A’s lack of sufficient low-battery 
warning was annoying. The radio would oper¬ 
ate flawlessly right until the battery went 

Continued on page 42 
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Number 8 on your Feedback card 

Packet, & computers 


Jeffrey Sloman N1EWO 
75 Herriott Street 
Franklin IN 46131 

Async Comms, Part 2 
(Finally) 

Whoops! The flurry of paper, bits, 
and phone calls here at N1EWO Cen¬ 
tral Control sucked up this second half 
(continued from the March 1993 
“Packet & Computers" column) of our 
async primer and spit out the first half 
of a different series. For those of you 
who got confused, it wasn't your 
fault—it was mine. So. the result is 
that we will have interleaved multipart 
columns for this and next month. 

When we last left our data, it was 
timing itself—allowing us to communi¬ 
cate asynchronously. Let's review a lit¬ 
tle. The term asynchronous (async) 
means "without the same time." It 
comes from the Latin roots "a," for 
without; “syn," for the same; and 
"chronos” for time. As you can see, it’s 
a strange sort of word. It sets up a 
complicated idea and then adds “not.” 
What this whole mess means to digital 
communications is that the data on an 
async link does not depend on a com¬ 
mon “clock*—regulating signal—to fig¬ 
ure out each bit as it goes by. 

Before I completely confuse you, 
let’s take a step back. Why is time im¬ 
portant at all? OK, binary communica¬ 
tions (that use only two states—on 
and off, high or low, etc.) depend upon 
time lo create combinations that can 
be Interpreted as characters. The 
"canvas” upon which the character is 
"painted” is time. In contrast, printed 
communications use space as their 
medium. As you look at written com¬ 
munications, you are concerned with 
how the marks or the paper (or dis¬ 
play) relate to the space they occupy. 
The terminal's space is time. It con¬ 
cerns itself with the relationships that 
the bits form in time to figure out their 
content. This makes time the medium 
upon which the data is written. Don't 
worry if you don't get this, it is not criti¬ 
cal to understanding this stuff. If you 
do get it, though, it will help you under¬ 
stand. 

So, we are dealing with something 
that happens over time. The receiving 
station has to know when a bit (the 
smallest unit of data—a binary 1 or 0) 
has gone by. You’ll get a better fee! for 
this If you think of a data stream that 
has, say, seven I's in a row. Without 
some sort of timing, the receiving sta¬ 
tion would have no way of telling that 
this was not just one big i, since the 
signal will not change for the duration 
of the seven 1 bits. The obvious solu¬ 
tion is to have one side be in charge of 
the timing. This is called synchronous 
communications. In this scheme we 
send a standard clock signal along 
with the data, and the data stream is 
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interpreted by this timing. In our seven 
Vs example, seven ticks of the clock 
would count off the seven bits as they 
went by. This works fine, but while it is 
conceptually simpler, it is more compli¬ 
cated to implement on a real data 
channel. 

The alternative scheme is our sub¬ 
ject—asynchronous communications. 
The name, async, is a bit confusing. 
While it Implies that time is not impor¬ 
tant. this is not true. What it really 
means is that there is no master clock. 
The data is self-timing. Each async 
character has what are called “fram¬ 
ing* bits. These are the start and stop 
bits that you are probably familiar with 
from setting in your communications 
software, or even from using dip 
switches inside a dumb terminal. 
These framing bits let the receiving 
station know that the character has 
started and stopped, This makes each 
async character Its own clock. Well, at 
least to a point. You still need to know 
at what speed the data is being sent. It 
isn't a free-for-all. The framing bits let 
the receiver sync(hronize) to the bit 
sequence. There are standard data 
rates that must match. 

Back to Earth 

So. what’s the practical upshot of 
this academic stuff? For those with a 
nuts-and-bolts bent, it means that for 
the TNC and computer to successfully 
communicate they must be set to the 
same data parameters. The most 
common setting, and the lirst to try if 
you don’t know what is the right com¬ 
bination, is 7E1. 7E1 is shorthand for 
7 data bits, Even Parity, 1 Stop bit. 
Let’s break that down. 

7 Data Bits 

This means that the characters are 
made up of 7 bits. This is fine for the 
standard ASCII (American Standard 
Code for Information Interchange) 
character set. Seven bits allows for 
128 different combinations—In this 
case characters. This is fine for most 
communications, but for graphics 
characters (which are in the extended 
ASCII set) or binary file transfer, which 
uses all 255 combinations that the 8 
bits of a byte allow. (Note: Binary file 
transfer using 7 bits is possible, but it 
requires special software to encode 
and decode the information on each 
end.) Seven bits is the de facto stan¬ 
dard because it is usually all that is 
needed, but 8 bits is a possible value 
as well. 

Even Parity 

The parity bit is used for error de¬ 
tection. You are unlikely to actually 
find software that does anything wilh it 
other than report an error. In other 
words, It Is not used for error correc¬ 
tion. In any case, it works likes this: 
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The bits in the data are added togeth¬ 
er and the parity bit is set to a value 
that will make the result either even or 
odd, depending upon the setting. For 
example, in the case of an “e* the data 
bits. *1100101.’ add up to four. This 
means that for even parity the parity 
bit gets set to zero. This is because 
four is an even number. If the parity 
were set to odd, the parity bit in this 
case would be one—which added to 
four makes the odd five. Your main 
concern with parity is to set It the 
same on both ends. 

1 Stop Bit 

The stop bit is the complement of 
the start bit. Every async character 
has a start bit and at least one stop 
bit. You can set stop bits to 2, though. 
Again, your main concern is to match 
the two ends. 

The Speed of Things 

As I mentioned before, the rate of 
the data transmission must also match 
on both ends. Data rate is measured 
in bps (bits per second). It is also 
measured In bauds (named for J.M.E. 
Baudot, a French engineer from the 
1800s). These two can be—but are 
not necessarily—the same. A baud is 
a state change or transition—say from 
on to off. A baud can transmit one or 
more bits. In the simplest case, bps = 
bauds because one bit is sent for each 
transition. This will be the case for the 
connection between your terminal and 
TNC. As soon as we start to discuss 
modems with data rates higher than 
1200 bps. the picture changes. 

Because modems work by chang¬ 
ing data to audio and back again, the 
bandwidth (frequency range) with 
which they have to work puts a limit on 
how many bauds (transitions per sec¬ 
ond) they can transmit. Most modems 
are designed to work on voice chan¬ 
nels which offer a bandwidth of about 
3000 Hz. So to get around the rela¬ 
tively narrow bandwidth, high-speed 
modems use a technique that com¬ 
bines the frequency information of the 
signal (FSK—Frequency Shift Keying), 
and the phase information (PSK— 
phase shift keying). This scheme is 
called trellis encoding. It uses combi¬ 
nations of frequency and phase in a 
table that resembles a trellis, hence 
the name. This approach allows more 
than one bit of information to be en¬ 
coded into each transition—or greater 
than one bit/baud. 

Practically speaking, you need to 
make sure that each end of the data 
link is set to the same speed. What 
should this be? My general purpose 
recommendation is 9600 baud. A 
good question Is, “If the on-lhe-air da¬ 
ta is only going 1200. why set the 
comm link at 9600?’ Well, if the only 
data that was sent over the link was 
from the on-lhe-air link, that might 
make sense. But the TNC sends sta¬ 
tus messages, mail, and other traffic 
to the terminal. It is much more pleas¬ 
ant to work with the TNC at the higher 
data rate. On the other hand, it is not a 
requirement. While you might experi¬ 
ence difficulties—like buffer overflow— 


if you set the link below 1200 baud, it 
is not necessary to set it higher than 
1200—it will work fine there. 

The next part of this series will ap¬ 
pear in two months. I will cover the 
software side of this confusing but vital 
part of packet radio. 

The Survey Continues! 

A few months ago I started publish¬ 
ing a set of survey questions which I 
thought I would run for a couple of 
months and then publish the results. 
Well, the response has been increas¬ 
ing rather than decreasing so I thought 
I would put them In here once again 
and give you another chance to re¬ 
spond. It’s not too late, but this will be 
the last time I ask for responses. You 
can use E-mail or paper mail to an¬ 
swer the survey. 

1. What is your callsign? 

2. What is your license class? 

3. What computer(s) do you use in 
the shack? 

4. What operating system/environ¬ 
ment version(s) do you use? 

5. Which digital modes are you 
equipped for? 

6. Which digital modes are you ac¬ 
tive in? 

7. Which of these columns (month, 
year) has been your favorite (if any)? 

8. What has been your biggest 
problem with computers in ham radio? 

9. What would you like to see in 
this column? 

10. Any comments: 

You don't need to copy the ques¬ 
tions, just put the number before your 
answer. Answer all the questions, or 
just the ones you want. Make the re¬ 
sponses wordy or brief. I really want 
your feedback to make this column 
something you look forward to each 
month. Thanks so much for your par¬ 
ticipation. 

Electronic Addresses 

Packet: N1EWO® NICE N I/O ARY 

(Note: I’d love to hear from you on 
packet—but not about the survey! This 
survey is the business of this maga¬ 
zine. and we can’t do that on ham ra¬ 
dio. A personal note or test message 
is just fine.) 

Internet: jsloman@mcimail.com 

(This is my preferred address.) 

MCI Mail: jsloman 

(This is the same as above, but 
direcL) 

CompuServe: 71221,1143 

(This is my least favorite place to 
get mail, but it is OK.) 

Even if you don't answer any sur¬ 
vey questions, I am very interested in 
anything you have to say. I can’t an¬ 
swer every message—though E-mail 
has a much better chance. Many of 
you have written asking for help. You 
have not been forgotten; I am planning 
a “mail bag" column for the near future 
where I can answer the many similar 
questions that come in. For those of 
you who have written saying that you 
enjoy the column, thanks. For those of 
you who would like to see 
additions/changes, please write to 
me—it's the only way I have of know¬ 
ing what you need and want. 'Til next 
month, 73 de N1EWO. ® 


ICOMIC-W2A 

Continued from page 39 
dead, giving virtually no warning whatsoever. 
When the battery finally did run down, the on¬ 
ly warning was a howling or oscillation in re¬ 
ceive mode or a transmitter which cycled on 
and off if the PTT key was pressed. Once ei¬ 
ther of these events occurred, there wasn’t 
enough juice left in the battery to even sign 
off! On two occasions I was unable to shut off 
the radio with the power button (which ties in¬ 
to the CPU and is not a hard-wired power 
switch). The only way to get the unit to stop 
howling or keying was to remove the battery 
pack. It would have been nice had ICOM 
used the front panel status LED to warn of an 
imminent dead battery condition a minute or 
so before the rig actually goes dead, as was 
done in the IC-2/3/4AT series of handhelds. 

My biggest disappointment with the ICOM 
IC-W2A was its limited transmit frequency 
coverage on the 70 cm band. The W2A trans¬ 
mits between 440 and 450 MHz only. With its 
full crossband duplex modes, this HT would 
have made an excellent basis for a portable 
OSCAR AO-21 platform, had not the 435 
MHz FM uplink frequency been locked out of 
the transmit range. A call to ICOM's tech line 
confirmed that there was a mod available to 
open the transmit range, but ICOM would not 
reveal the mod, stating that it was a “dealer 
mod." A call to two dealers proved fruitless, 
while a third dealer offered to perform the 
modification for a fee, but only if a MARS or 
CAP license was presented. ICOM would do 
well to provide a simple mod or upgrade the 
programming to enable transmit in the 430 to 
440 MHz range. With an HT this advanced, 
they have truly limited its potential and 
missed a golden opportunity to introduce 
users to satellite communications. 

Other drawbacks were minor, but equally 
irritating. These included an oddball DC pow¬ 
er connector, the likes of which I have never 
seen anywhere other than on the pages of an 
ICOM accessory catalog. Although the bat¬ 
tery packs are interchangeable between the 
W2A and the 24AT, forget the speaker mike 
or headset units. If you’ve ever charged an 
ICOM BP-4 in a BC-30 charger, you'll be as 
surprised as I was to discover that the W2A’s 


BP-90 battery cases cannot be recharged in 
a drop-in charger. Finally, the shape of the 
belt clip made it virtually impossible to hook 
the radio on a back pocket with one hand. At¬ 
tempting to do so was an exercise in aggra¬ 
vation. The shape of the clip caused it to pre¬ 
fer plowing through material rather than slid¬ 
ing over it The only way to engage the clip 
was to use one hand to pull on the pocket 
and place the material under tension, and 
use the other hand to force the clip down 
over the pocket lip. 

A Bargain 

All things taken into consideration, the best 
way to sum up the ICOM W2A is to call it a 
bargain. Although $500 is not cheap for an 
HT, one must remember that the W2A is basi¬ 
cally two completely independent single-band 
radios sharing a single case, and is capable 
of doing anything two separate HTs could do, 
except transmit on both bands simultaneous¬ 
ly. The BP-84 heavy-duty battery and the in¬ 
cluded PL encode/decode board make the 
radio quite an attractive value. Toss in the 
wideband receive modification, and its like 
getting a portable scanner for free! 

The ICOM W2A is not for everybody. With 
so many features packed into such a small 
package, plan on spending at least four or 
five hours with the owner’s manual learning 
what all those double and triple function but¬ 
tons do. it took me about a week to learn my 
way around all the features and extras 
packed into this little HT. For those willing to 
take the time to read and understand the 
manual, the W2A is an exceptional rig. 

Rating this HT on a scale of one to 10 was 
difficult. Receiver sensitivity, frequency cover¬ 
age, features, ease of use, layout, appear¬ 
ance, and performance all deserved a solid 
10. However, I could not overlook the unit’s 
inability to transmit on legitimate 430 MHz 
satellite FM uplink frequencies, nor the diffi¬ 
culty experienced in trying to get it to do so. 
The incompatibility of some accessories be¬ 
tween the W2 and 24AT, along with the weird 
power connector and lack of any advanced 
low-battery warning also pulled down the 
overall rating. On a scale of 1 to 10, I would 
rate the ICOM IC-W2A at 8-1/2. Q 


An Everything Amplifier 

Continued from page 28 

Results 

At 223 MHz the amplifier will put out 
more power than is legal for Novice opera¬ 
tors. However, this power can be backed up 
to the legal 25 watts by adjusting R3. 1 tested 
this amplifier with my 1.25 meter handie- 
talkie, 2 meter handie-talkie. 6 meter 
transceiver, 10 meter mobile rig, a 10 MHz 
home-brew transmitter, and an HF rig at 3.5, 
7, 10, 14, 17, 21, 24, and 28 MHz. The amp 
does not work well at 3.5 MHz, but it does at 
the other frequencies tested. At HF frequen¬ 
cies with only 13 volts from the power sup¬ 
ply, 1 watt input gives a little more than 30 
watts out. One point cannot be emphasized 
enough: Do not put more than 25 watts into 
this amplifier—so be careful if you test this 
amplifier with a transmitter that is capable of 
putting out more power than that. 

If the amp is used for SSB, the relay may 
not want to stay engaged. It may be neces¬ 
sary to manually key the relay if you’re going 
to use the amp on SSB or to design a circuit 
that will delay the relay from opening once it 
closes. 

As the power supply voltage is changed, 
the bias will sometimes have to be adjusted. 
Furthermore, bias sometimes has to be 
changed if you go from one band to one of a 
much different frequency. The power gain of 
a broadband amplifier will go up at the lower 
frequencies, and if you switch to a lower fre¬ 
quency with no adjustment, the amp may go 
into oscillation. 

Receive sensitivity is slightly reduced—es¬ 
pecially at the higher frequencies. If you 
want to get the receive sensitivity back up to 
the level it would be without the amplifier, 
consider installing a broadband preamp. 

Remember that FCC regulations, common 
courtesy, and good operating practice re¬ 
quire the use of minimum power when oper¬ 
ating on the airwaves. Also remember that 
experimentation is one of the main reasons 
for our hobby. 

My thanks to the XYL, Carolyn KC4NBE, 
who encouraged me in the project and proof¬ 
read the manuscript. Also thanks to Will 
Payne N4YWK, who worked with me on the 
project and gave me tips that enabled the 
amplifier to work. Q 

Bibliography: Motorola Semiconductor 
Products, Inc., RF Device Data , Vols. 1 and 
2, 1990. 


Approximate Metric to 
English Conversions 

Ust:65mm 2-19/32“ 

50mm 1-63/64" 

40mm 1-19/32’ 

35mm 1 -25/64' 

11mm 7/32" 

6mm 15/64" 

5mm 13/64* 

1 mm Less than 3/64“ or more than 1 /32" 


POWER AMPLIFIERS 


ATV - SSB 

FM - CVr 

PACKET 

REPEATER / 2 Meters 

- IT Ghz. 

PD-144N 

144148 Mhz. Preamp.lnd. 

FM 

4-5 watts = 35W 

T/R S129. 

PD-144-3 

144-148 Mhz. Preamp.lnd. 

Linear 

4-5 wans = 35 W 

r/R 

139. 

PD-144N-2FM 








144-148 Mhz. Preamp. Yes 

FM 

4-5waits = 60W 

T/R 

175. 

PD-220N 

222 Mhz. 

* 

No 

FM 

4-5 waits = 35 W 

T/R 

JI9. 

PD-440N 

420-450 Mhz. 


No 

Linear 

Vt or 4-5 W- 18 W 

T/R 

119. 

PD-440N 

420-150 Mhz. 


Yes 

- 

W or 4-5W= 18 W 

T/R 

143. 

PD-440N-I 



No 


•A or 4-5W= 35W 

TR 

155. 

PD-440N-1 



Ye» 


Vi or 4-5 W - 35W 

T R 

179. 

PD-440N-2 



No 

» 

V: or 4-5W = 60W 

T/R 

285. 

PD-440N-2R 


No 


3-4W = 60W 


199. 

PD-440N-3 



No 

- 

3-4W= 60W 

T/R 

235. 

PD-440NM 



No 

» 

•A W=6W 


75. 

PD-440NM 



No 

fi 

A W =6W 

T/R 

11H. 

PD-900N 

902-928 Mhz. 


No 

FM 

Vt W' 10W 


65, 

PD-900N 

902-928 Mhz. 

tt 

No 

FM 

'A W= 10W 

T/R 

90. 

PD-33LHP 

902-928 Mhz. 


No 

Linear 

1 W~ 18W 


265. 

PD 33LHP 

902-928 Mhz. 


Nu 


I W= 16W 

T/R 

299. 

PD-33LP 



No 


1 W= 6.5 W 


H9 

PD 33HP 



No 

. 

6 W= 15W 


125. 

PD-33VLP-1 



No Hybrid 

5m*. =8W 


123. 

PD-33VLP 



No 

Linear 

Vi W * 1JW 


59. 

PD-33 Doubler 70 cm. = 33 cm. 


h 

A W = AW 


65. 

PD-33 Doubler 70 cm. =33 cm. 


H 

!4W=1.0W 


85. 

PD-1200N 

1-2 Chz. 

Preamp 

No 

0 

1 W= 18W 


149. 

PD-1200N-2 

1.2 Chz. 


No 


1 W= 16W 

T/R 

205. 

PD-I200N-3 

1.2 Glu. 


Yes 


1 W~ I6W 

TR 

299. 

PD-1200N-1 

1.2 Chz. 


No. 


3 W = 36W 


285. 


Preamplifiers. 2 rotrv • IX Ghz. S25.00 - 139.00 


See Us At Dayton - Booth #319 
VHF-UHF 

Microwave Products 

Preamplifiers / Power Amplifiers 
] 44 Mhz. -2.3 GHz. 

P.A. for repeater or commercial use. Outputs: 
1.5 watt to the 65 watt range. We will custom 
build if desired. Power amps, for use in the 
900 mhz. region using the ‘HOME VIDEO* 
system transmitters. Ex GEMENI VC-2000. 
A TV One samplers for ATV use. Power Meter 
included, intcrdigilal Filters: 70 cm. & 33 cm. 
Aluminum Welded 7 pole, $170.00 and up. 
ANTENNA SWITCH BOXES: 20-300 watts, 2 
mtrs.- 2.3 Ghz. Prices reasonable. Made in the 
U.S.A. All products arc warranted- Call or write for 
caibog. 


ASSOCIATES 

210 Utica St., Tonawanda. NY 14150 
(716) 692-5451 
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Number 10 on your Feedback card 


Electronic Project 
Panel Labels 

Let your computer help. 

by Marion D. Kitchens K4GOK 


A fter finishing the electronics on your 
latest project, the next matter at hand is 
a suitable enclosure, followed immediately 
by the problem of labeling. How do you 
make your electronic marvel look like a pro¬ 
fessional piece of work? There are a number 
of different ways to accomplish that task, all 
with various degrees of difficulty and vary¬ 
ing qualities of results. Many hams resolve 
this problem with rub-on lettering, stick-on 
tape labels, etc. 

With the advent of desktop publishing on 
personal computers, there is another way 
that is quick and easy, and produces top 
quality results. The desktop publishing tech¬ 
nique has several advantages over other 
methods. It allows you to design the panel 


electronically, so changes are easy to make 
without the hassle of physically changing 
things. This way you can get the layout ex¬ 
actly the way you want it, before “cutting 
metal.” The only limit to the degree of detail 
and complexity is your imagination: You 
can put whatever you want on the panel, in¬ 
cluding graphic images. If you can do it on 
the computer, you can put it on a panel. 

As a practical matter, a printed copy of 
the panel layout can be used as a template 
for drilling holes and making cutouts on the 
physical panel. This assures proper align¬ 
ment and location of switches, jacks, indica¬ 
tor lights, etc. 

This article describes the desktop publish¬ 
ing method and the resolution of the pitfalls 


the author encountered. Hams who build 
electronics projects are encouraged to “dress 
them up” with professional-looking panels 
and labeling. 

Making a Panel 

I recommend making an initial rough pen¬ 
cil layout of the panel. Make sure that you 
plan for all the switches, control functions 
and the like that the project either does have, 
or may have in the future. Leave room for 
additions or embellishments to your project. 
See Photo D for an example of a rear panel 
showing jacks for just such future embellish¬ 
ments. 

Use your favorite desktop publishing soft¬ 
ware to make a full-size layout of the panel. 



Photo A. The “CONSTANT CURRENTpanel made with a 9-pin dot 
matrix printer, 



Photo C. The “roll on ” technique recommended for application of 
the film. 



Photo B. Front panel of ",FREQUENCY MASTERshowing the com- Photo D. The rear panel , showing provisions for “ embellishments ” 
puter-generated panel layout. as mentioned in the text. 
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Photo E. A painted panel with the film in place, ready for cutting to shape and drilling. 


Make sure you have it the way you want it: 
The finished product will be exactly like that 
in the computer. Print out a copy of the fin¬ 
ished layout to be sure it is OK. For best re¬ 
sults, I recommend a laser printer, but 9-pin 
dot matrix printers can also produce quite 
good products. The “CONSTANT CUR¬ 
RENT” panel shown in Photo A was done 
with a 9-pin dot matrix printer. 

Take your final artwork to your local copy 
shop. Make a copy on paper, and a copy on 
transparent stick-on film. The film used for 
making the “FREQUENCY MASTER” pan¬ 
el shown in Photo B was called Graphic Ap¬ 
plique Film. It was the brand offered by my 
local copy shop, and should be available 
widely. It works well, without stretching or 
distortion during application. 

I recommend completing all the metal 
work and painting before applying the film. 


This results in the best-looking panel, but it 
also requires careful alignment of the film 
before sticking it in place. The film sticks 
tightly and can pull the paint off if it is lifted 
for realignment. Use the paper copy for 
drilling and cutting the panel. Rubber ce¬ 
ment works great for sticking the paper copy 
to the metal panel. I found out the hard way 
that “100%” size on most copy machines is 
not actually 100%. But if you use the paper 
copy, it will be the same size as the film you 
will be applying later. When cutting the pan¬ 
el from the material you use (I used double- 
clad PCB here), leave a small tab on one 
end. I left about 3/4" on the end of the 
“FREQUENCY MASTER” panel (Photo 
B). This tab serves as a place to stick the 
film down while aligning it with the panel. 
Cut off the tab after applying the film. 

Alternatively, the film can be applied be¬ 


fore drilling and cutting the panel. If you use 
this technique, sharp drills and cutting tools 
must be used to prevent damaging the film 
during that operation. 

Apply the film by aligning it carefully and 
sticking it down to the tab. Bend the film so 
that the stiff backing will “unroll,” and rub 
the film down with your finger as it is comes 
in contact with the painted panel. See Photo 
C. Apply only a small area at a time. Make 
sure all the small air bubbles are rubbed out 
as you go. Any trapped air will not come out 
later. It is important that the air be rubbed 
out as the film is applied. 

The edges of the film can either be rolled 
around the edges of the panel and stuck to 
the backside, or trimmed neatly to the panel 
edges with a sharp X-acto knife. I recom¬ 
mend putting a thin bead of white glue 
around the trimmed edges to prevent clumsy 
handling from lifting the film during use. 

The film needs no protection for normal 
handling—the lettering seems to be durable. 
Once the film is applied to the painted panel 
it is ready for use. 

Using the desktop publishing technique 
produces craftsman-quality labeling for 
home-brew electronic projects. The results 
are comparable with rub-on lettering and In¬ 
dia ink, and can be achieved with consider¬ 
ably less time and effort. I recommend this 
technique for all who enjoy building elec¬ 
tronic projects. BB 


Link Communications RLC-II 
Repeater and Linking Controfier 



RLC-II Features: 


• (1) Full Featured Repeater port 

• (2) Unking Full-Duplex ports 

- Unking ports capable of operating 
as stand alone repeater ports 

- Separate ID's. Time-Out Timers. 
Hang timers, and Courtesy Beeps 


• (4) Analog Unes Programmable for 

Temperature and Voltage Readings 

• (4) Input Unes for Contact closure 

Readings 

• (8) Output Unes for control of external 

peripherals 


• Clean and Understandable Voice Synthesizer with 400 + words 

• All Ports have both COR and PL inputs allowing off site access changes 

• DTMF Access from ALL Ports 

• 2400 Baud Serial Port allows remote programming of the RLC-II 

• Optional Full Duplex Autopatch with 200 Number Dialer 
Only $199,95 plus s&h 

• Optional 19' Steel Rack Mountable Enclosure Only $100.00 plus sSh 

• (20) Time Scheduler Slots with Hourly. Daily and Weekly Events 
Voice Time of Day Clock 

• Complete Remote Programming using DTMF Tones 

• Multiple Password Priority Assignable to each command 

• All Commands can be renamed from 1 to 6 digits In length 

• Independent DTMF mute function can be assigned to all ports 

• Doug Half RBI-1 Remote Base control ot Kenwood Ratio support 

ONLY $599.95 plus s&h 

_ Link Communications 

P.O.Box 1071 
Bozeman, MT 59771-1071 
(406)587-4085 


CIRCLE 47 ON READER SERVICE CARD 


£ree 1-800-656-0908 

PRICING AND ORDERS ONLY 


KENWOOD 



Fill KENWOOD line 

Radios & Accessories 


AUNCO 


% ' I 

ull line of Radios | 


UR5S9T^ 

Full lirve of Radios 
and Accessories 




V STANDARD- 1 


Full line of Radios 
and Accessories 


YAESU 



Call for All YAESU 
Radios & Accessories 


I 


?COM 


Fun ICOM line 
Radios & Accessories 


AEA * ASTRON * COMET * CUSHCRAFT * DIAMOND * KANTRONICS * MFJ 
* SANGEAN • SONY SHORTWAVE * DRAKE * MANY MORE... 


NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE 
TECHNICAL, USED GEAR, INFO 203-666-6227 24HR FAX 203-667-3561 


LENTINIC0MMUNICAIIONS INC. 

21 GARFIELD STREET. NEWIWGTONi. CT 06111 

Hours: M-F 10-6. _ _ C.O.D.s Same Day 

SAT. 10-4 ferij | - ^| OK Shipping 


CIRCLE 234 ON READER SERVICE CARD 
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Number 11 on your Feedback card 

CARR’S corner 


Table 1. 

No. Ripple 


Elements 

(dB) 

Cl 

C2 

LI 

L2 

L3 

5 

1 

3473.1 

3473.1 

16.99 

23.88 

16.99 

5 

0.1 

4364.7 

4364.7 

9.126 

15.72 

9.126 

5 

0.01 

4153.7 

4153.7 

6.019 

12.55 

6.019 


Joseph J. Carr K4IPV 
P.O. Box 1099 
Falls Church VA 22041 

Home-Brewing Your Own 
RF Filters 

Radio frequency filters are inductor- 
capacitor networks that pass one band 
of frequencies, while rejecting all other 
frequencies. Hams use RF filters in a 
wide variety of applications: keeping 
harmonics at the transmitter, prevent¬ 
ing out-of-band signals from getting in¬ 
to the receiver, etc. There are four ba¬ 
sic types: low-pass filters (LPF). high- 
pass filters (HPF), band-pass filters 
(BPF) and rejection filters {called notch 
filters when the rejection band is nar¬ 
row, and bandstop filters when the re¬ 
jection band is wider). 

The LPF and HPF frequency re¬ 
sponses are shown in Figures 1A and 
IB, respectively. In the LPF (Figure 
1A), all signals from DC to some cut¬ 
off frequency (Fc) are passed, but 
above Fc the response falls off to the 


point where there Is little signal pass¬ 
ing. The cut-off frequency is usually 
defined as the point where the fre¬ 
quency response falls off -3 dB from 
the in-band response. The HPF char¬ 
acteristic is shown In Figure IB, and is 
exactly the opposite of the LPF: It re¬ 
jects all frequencies below its cut-ofl 
frequency, while passing all frequen¬ 


cies above Fc. Note that these curves 
are a bit idealized; real RF filters are 
not so smooth either In the passband 
or outside it. 

If you start "raw’' and design your 
own filter, then the task is daunting in¬ 


deed. But il you use tables of values 
for “normalized" generic filters, then 
the job becomes a lot easier . . . and 
certainly falls into the "easily do-able" 
category. 1 recently tried my hand at a 
number ol RF filters for different pur¬ 
poses. only some of which are related 


to ham radio, but all of which illustrate 
the principles involved. You can also 
use the same method to design filters 
for your own purposes. 

I had several projects in mind when 
I built some filters. First, I needed both 


HPF and LPF designs with overlapping 
cut-off frequencies of 3,000 kHz or so 
(the exact frequency was not critical). 
Second, I needed an 8,000 kHz LPF 
for a small 40 meter 1.5-watt power 
oscillator that 1 was building. Finally, ! 
needed an LPF that would reject the 
AM broadcast band, while passing 
LFA/LF signals. For these projects I 
turned to the ARRL Handbook for the 
normalized tables. The circuits are 
found on page 2-51 in the 1993 edi¬ 
tion, while the tables are found on 
pages 2-51 and 2-52. Figure 2 shows 
the basic LPF circuit, while Figure 3 
shows the HPF case (both use the part 
designations found in the ARRL Hand¬ 
book). 

The tables give the values for the 
normalized case where Fc = 1 MHz; 
the inductances are given in microhen- 
rys (pH) and the capacitances in pico¬ 
farads (pF). 

Example: The Low-Pass Case 

In this example let’s look at my 
3,000 kHz LPF, It was used In a sweep 
signal generator that I designed for the 
AM broadcast band, and for common 
AM IF frequencies (e.g. 455 kHz). I 
needed it to facilitate a project that I 
am working on: a super AM DXer’s re¬ 
ceiver (sorry, no details as yet). A por¬ 
tion of the normalized 1 MHz data from 
Table 20, p. 2-52, is shown in Table 1. 

The number of elements in the 
complete table varied from three to 
nine (odd numbers), but because this 
filter has two capacitors and three in¬ 
ductors. only the five-element data is 
reproduced (see the book for the com¬ 
plete table, as well as those for the 
HPF and other designs). The ripple da¬ 
ta refers to the maximum ripple in the 
passband of the filter, and is ex¬ 
pressed in decibels (dB). I selected the 
0.1 dB figures. 

The table data are normalized to 1 
MHz, so to find the values of induc¬ 
tance and capacitance needed for the 
actual filter divide the values in the da¬ 
ta table by the frequency in megahertz 
(MHz). To find the values lor my 3,000 
kHz (i.e. 3 MHz), 0.1 dB ripple LPF I 
divided the ARRL Handbook values by 
three: 

Cl = C2 = 4364.7/3 = 1454.9 pF; LI = 
L3 = 9.126/3 = 3.04 pH; L2 = 5.24 pH. 


Cl: 

1454.9 pF 

C2: 

1454.9 pF 

LI: 

3.04 pH 

L2: 

5.24 pH 

L3: 

3.04 pH 


The coils are relatively easy to 
come by: Wind them on Amidon Asso¬ 
ciates [2216 East Gladwick Street, 
Dominguez Hills CA 90220; phones: 
(voice) 213-763-5770, (Fax) 213-763- 
2250] coil forms. The T-50-2 (RED) 
cores have an AL value of 49, and op- 


dB 



Frequency 


dB 



Frequency 


Figure 1. A) LPF frequency response; B) HPF frequency response. 
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“The filter projects turned out so well 
that I am convinced it is another case of ‘ 
... the contriving of contrivances 
is a game for all. ’ ” 












Figure 3. HPF circuit. 


erate from 2 to 30 MHz, while the T- 
50-15 (RED/WHT) have an AL of 135 
and operate over 0.1 to 2 MHz. In 
practice, I found that 3 MHz was not 
unreasonable for the -15 cores, so I 
opted to use them. Applying the formu¬ 
la below gave the number of turns: 

N " ^ LjiH / A l 

LI, 13:3.04 pH. 15 turns, T-50-15 (RED/WHT) 
12: 5.24 pH, 20 turns, T-50-15 (RED/WHT) 

The capacitors are another matter. 
Where in blazes do you get a 1454.9 
pF capacitor? Well, one solution is to 
use a 0.0015 >iF (1,500 pF) and live 
with the slight frequency error. I did 
this and found that the filter had a cut¬ 
off frequency only slightly lower than 


3,000 kHz, and it was acceptable. Oth¬ 
erwise, it is possible to select standard 
value capacitors that in some series or 
parallel combination total 1454.9 pF, or 
something close to it. For example. 75 
pF. 560 pF, and 820 pF add up to 1455 
pF. and all are easily available values. 

The capacitors used in the filter 
should be NPO disk ceramic, silvered 
mica, or polyethelene. I bought several 
dozen of all types recently from Ocean 
State Electronics [P.O. Box 1458, 6 
Industrial Drive, Westerly Ftl 02891; 
phones: 1-800-866-6626 (orders), 
401-596-3080 (inside Rl), or 401-596- 
3590 (Fax)]. Ask them for their catalog 
. . . you'll find a lot of ham building 
parts that you thought were “history" 
because other parts distributors no 


longer carry them. 

Another approach is to use a com¬ 
bination of fixed-value and trimmer ca¬ 
pacitors in the filter. This is a viable ap¬ 
proach if you have a sweep generator 
and oscilloscope to align the filter, but 
can be a “bear" if you don’t. A proce¬ 
dure for alignment of such filters is giv¬ 
en in Hayward and DeMaw’s Solid- 
State Design for the Radio Amateur 
(an ARRL publication). 

The filter projects turned out so well 
that I am convinced it is another case 
of "... the contriving of contrivances 
is a game for all." 

Book Note 

One of my publishers has moved, 
and has also added an “800" number 


for credit card orders. HighText Publi¬ 
cations is owned by Harry Helms and 
Carol Lewis. Their address is: 125 
North Acacia Avenue. Suite 110, 
Solana Beach CA 92075; phones 619- 
793-4141 and 4142. Credit card orders 
are handled by IPG at 1-800-888- 
4741. They publish my Receiving An¬ 
tenna Handbook and The Art of Sci¬ 
ence, as well as Harry Helms’ books 
All About Ham Radio and Shortwave 
Listening Guidebook. 

They now claim to be the biggest 
technical publisher west of Pacific 
Coast Highway (or, is that the only 
publisher west of . . . ?), and to have 
sales greater than the combined profits 
of IBM and General Motors. Helms, 
you’re dangerous. |I| 


AMATEUR TELEVISION 



SEE THE SPACE SHUTTLE VIDEO 

Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO's tuned to 
Satcom F2-R transponder 13. Others may be retrans¬ 
mitting weather radar during significant storms. If it is 
being done in your area on 70 CM - check page 413 in 
the 91-92 ARRL Repeater Directory or call us, ATV re¬ 
peaters are springing up all over - all you need is one of 
the TVC-4G ATV 420-450 MHz downconveters, add any 
TV set to ch 2, 3 or 4 and a 70 CM antenna. We also 
have downconverters and antennas for the 900 and 
1200 MHz amateur bands. In fact we are your one stop 
for all your ATV needs and info. Hams, call for our 
complete ATV catalog - antennas, transceivers, amplifi- 
ers. We ship most items wrthin 24 hours after you call. 

(818) 447-4565 m-f 8am-5:30pm pst. Visa, MC, COD 

P.C. ELECTRONICS Tom (W60RG) 

2522-WG Paxaon Ln Arcadia CA 91007 Maryann (WB6YSS) 


UNIVERSAL RADIO HAS MOVED 


Universal Radio has moved four miles to its new expanded 
location. We are now only 15 minutes from downtown Columbus 
and the Columbus airport. Visit our big operational showroom. We 
carry all lines of new and used shortwave and amateur equipment. 
Get a hands-on look at that new rig you have been thinking about! 


B3 

r NEW LOCATION 8 

L * 


1 —// —" ■ 

1 

hOTTDSC*£ Af/ JCPonny 

I 

sbeeshmi 


Tussing Road 

Store Hours 

Mon.-Fri. 10:00-5:30 
Thursday 10:00 - 8:00 
Saturday 10:00-3:00 



HUGE COMMUNICATIONS CATALOG 


The. new Universal Radio 100 page communications catalog 
covers everything that is new for the amateur, shortwave listener 
and scanner enthusiast. Equipment, antennas, books and acces¬ 
sories are all shown with prices. This informative publication is 
available FREE by fourth class mail or for $1 by first class mail. 

Universal Radio, Inc. 
6830 Americana Pkwy. 
Reynoldsburg, Ohio 43068 

800 431-3939 Orders 
614 866-4267 Information 
614 866-2339 24 Hour FAX 
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Hamsats 


Number 12 on your Feedback card 


Amateur Radio Via Satellites 


Andy MacAllister WA5ZIB 
14714 Knightsway Drive 
Houston TX 77083 

SSTV From Space 

Only 10 days after the launch of 
AMSAT-OSCAR-6 in October 1972, 
Don Miller W9NTP wrote a letter to 
the editor ol the AMSAT Newsletter 
describing his efforts with WA9UHV 
to send slow-scan television images 
via the new satellite. 

In his letter Don described sys¬ 
tems that included equipment that 
might be found in a ham raaio muse¬ 
um today, but 20 years ago repre¬ 
sented state-of-the-art gear. HF 
transmitters with transverters and 
home-brew video samplers and mod¬ 
ulators provided uplink signals, while 
more home-brew equipment was 
used to view the black-and-white im¬ 
ages sent through the Mode “A" (2 
meters up and 10 meters down) 
transponder. These pioneenng efforts 
have provided inspiration tor today's 
video experiments and some excep¬ 
tional possibilities tor later this 
decade. 

In his mid-seventies book, OSCAR 
Amateur Radio Satellites, Stratis 
Caramanolis recounted efforts by 
DL8AT and OE3KMA to send SSTV 
pictures via the Mode “B" (70 cm up 
and 2 meters down) transponder on 
AMSAT-OSCAR-7. The year was 
1976 and eight-second, black-and- 
white pictures were still the standard. 
These efforts led to additional image 
transfer techniques including facsimi¬ 
le (FAX) transmissions by DL0VB 
and others. 

During the 1980s emphasis was 
placed on the purely digital modes 
like AX.25 packet. Today we have 


several digital-only satellites in orbit, 
capable of providing worldwide store- 
and-forward services Sending image 
files via these electronic bulletin 
boards in the sky has become com¬ 
mon. Real-time image exchange via 
satellite declined, but thanks to ad¬ 
vances in inexpensive digital inter¬ 
face techniques and individual ef¬ 
forts, SSTV operation Is again gain¬ 
ing popularity. 

SAREX and SSTV 

Dr Tony England WOORE took 
the Shuttle Amateur Radio Experi¬ 
ment (SAREX) equipment to orbit on 
the shuttle Challenger in August 
1985. Part of the ham gear included 
a modified ROBOT 1200C scan con¬ 
verter for SSTV. The image-control 
software on the shuttle supplied auto¬ 
matic sequencing, providing two red- 
filtered frames (8 sec.), one green 
and one blue; a low-resolution color 
frame (12 sec.); and a high-resolution 
color image (36 sec.). Many stations 
monitored the signals using home¬ 
brew SSTV systems or new and ex¬ 
pensive ROBOT equipment. Others 
simply recorded the warbling tones in 
hopes ol someday decoding the 
cryptic sounds and viewing the pic¬ 
tures. 

Further experiments with SSTV 
from the shuttle continued on mis¬ 
sions STS-37 and STS-50. The 
equipment will be carried on STS-56 
and other future flights. 

In addition to sending pictures 
earthward, the shuttle apparatus can 
also receive and display Images sent 
from earth-bound hams. During Tony 
England's flight, a picture of the as¬ 
tronauts’ wives was sent up to space 
and displayed on one of the monitors 



Photo A. A 36-second ROBOT color image of tony England WOORE on the 
Space ShuWe Challenger— August 1985. 


located in the Aft Crew Station. The 
picture was stored and sent back to 
earth a few minutes later. During 
STS-50. schools with suitable SSTV 
gear sent pictures of the students up 
to Dick Richards KB5SIW and the 
other ham crew members on board 
the Columbia. 

There are advantages and disad¬ 
vantages to shuttle-based SSTV op¬ 
eration. On the plus side, the signals 
are sent via 2 meter FM transceivers. 
Signals are strong and color errors 
caused by frequency shift experi¬ 
enced using SSB are not a problem. 
The greatest disadvantage is the 
length of time available for picture 
exchange. Shuttle passes are usually 
very short, 10-15 minutes. The 
ROBOT equipment is capable of a 
72-second mode, but images are 
usually sent in the 36-second mode 
to allow the exchange of as many 
pictures as possible. The ROBOT 
gear is also limited to those ROBOT 


modes hard-coded in the scan 
converter. 

SSTV and the PC 

PC-SSTV interfaces have lagged 
behind those for other machines like 
the Amiga, and only a few dedicated 
hams have been able to buy a 
ROBOT 1200C at over $1,000 for 
computer-less operation. Although 
the Amiga computer and appropriate 
Interface cost less than a ROBOT, 
those already heavily invested in 
PC-compatible machines (most of 
us) don't consider either a viable 
alternative. 

Early attempts to provide SSTV 
support on PCs required the use of 
the cassette port to input the tones. 
Rough, blocky. black-and-white 
pictures could be seen from the 
eight-second format frames on 
monochrome monitors. The soft¬ 
ware was crude and the results poor. 
Better interfaces, faster machines 



Photo B. A 36-second ROBOT color image of Ken Bowersox, Carl Meade and 
Dick Richards KB5SIW on board the Space Shuttle Columbia (STS-50)—June 


1992 . 
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Photo C. Dave WB6LLO poses for a 72-second ROBOT color picture sent via 
AMSAT-OSCAR-13. 




















and improved video were needed. 
Recent oflerings have certainly 
helped. 

For the satellite enthusiast looking 
to get results without a significant in¬ 
vestment, there are two inexpensive 
PC-SSTV interfaces available. 

The first is the Viewport VGA from 
A & A Engineering. This unit was de¬ 
scribed in a construction article by 
J. R. Montalbano KA2PYJ in the 
August 1992 issue of 73. A complete 
kit from A & A Engineering (tele¬ 
phone: 714-952-2114) sells for SI 69. 
This unit transmits all the ROBOT 
modes through 72-second color and 
receives ROBOT plus Scottie and 
Martin formats. Recent modifications 
also allow operation with a new FAX 
mode defined by Ralph Taggart 
WB8DQT In the February 1993 issue 
of QST. The Viewport VGA is an ex¬ 
ternal interface box that connects to 
the PC through the printer port. 

The second recent offering for PC 
owners looking for a way to do SSTV 
is the Pasokon-TV interface card and 
software. The card uses a slot in the 
PC (286 or better) and provides full 
transceive operation with all of the 
popular SSTV modes, including 
ROBOT, Scottie, Martin and others. 
The kit costs $200 and is available 
from John Langner WB20SZ at (508) 
256-6907. 


Hamsat SSTV via sa tellite the problem of “skip" is 

Most SSTV operation via satellite not present. In fact, due to the nature 
is currently on AMSAT-OSCAR-13 ol full duplex satellite activity, you can 
using ROBOT 72-second color. Ac- monitor your own signal as It is being 
tivity is usually heard during times heard by other ground stations. The 
when the satellite signals are only disadvantage to SSTV via A-O- 
strongest. This is when the satellite’s 13 Is the noise. Many stations do not 
antennas favor the earth. Dave have antenna systems for noise-free 
WB6LLO promotes an informal SSTV copy of SSTV, and since SSTV is a 
net for weekend activity via modes 100 percent duty cycle mode and 
B and J (2 meters up and 70 cm should not be run at full power on the 
down). The "B" downlink is 145.960 transmit side, signals are not like the 

“The advantage of satellite SSTV 
is the lack of interference. 

While coverage is worldwide, 
the congestion is much easier 
to take than on HF.” 


MHz and the “J” downlink is 435.980 
MHz. 

The advantage of satellite SSTV Is 
the lack of interference. While cover¬ 
age is worldwide, the congestion is 
much easier to take than on HF. The 
odds of a station ruining a good pic¬ 
ture by tuning up or talking over it are 
very small. Unlike the shortwave 
bands where everyone cannot hear 
each other on a particular frequency, 


blockbusters sometimes heard on 20 
meters. Consistency of the signals 
and lack of interference balance the 
equation. 

A-O-13 is not the only satellite 
passing SSTV signals In the sky. 
RS-12 is as well. Rick VE4AMU 
and WA2KUK have been trying 
ROBOT 36-second color via the 
mode “K n (15 meters up and 10 me¬ 
ters down) transponder. The big¬ 


gest problems encountered are the 
effects of Doppler shift causing color 
changes as frequencies shift, and 
interference from 15 meter stations 
not aware of the satellite operation. 
SSTV gear used by both stations 
has included the AEA AVT Master 
Amiga Video Terminal with Com¬ 
modore Amiga computers. Although 
superior results might be possi¬ 
ble with newer SSTV modes, the 
short passes have yielded more 
pictures with the 36-second ROBOT 
format 

Full-Motion Video 

Standard fast-scan television 
(FSTV) operation via satellite is not 
currently being considered. The 
bandwidth required exceeds that 
available on most bands allocated for 
amateur radio satellite use. The 
FSTV experiments to uplink video to 
the Space Shuttle require FCC per¬ 
mission for the participating stations 
to send 6-MHz-wide signals to space. 
The 70 cm uplink band is normally 
only 3 MHz wide. 

For now SSTV is the best way to 
get images across without using the 
digital store-and-forward satellites. In 
the future, work on video-compres¬ 
sion techniques will allow nearly full- 
motion video via hamsat using spe¬ 
cial modems and digital data at 9,600 
to 56,000 bps. Q 


DSP From JPS 


The NRF-7 


5 ^ 


The new NRF-7 is a medium priced DSP 
product which provides great flexibility in 
audio processing. Modes available include 
atmospheric (white) noise reduction through 
adaptive peaking; spectral multi-tone notch 
filtering; notch & peak combined; wide (2400 
Hz) and narrow (1800 Hz) SSB filters, with 
and without spectral notch; wide (500 Hz) 
and narrow (250 Hz) CW filters with se¬ 
lectable center frequency; and a 500 Hz wide 


Booths 646 and 647 

\~vv 7 


Only: $249.95 


DATA filter centered at 2200 Hz. Since these 
filters all operate in real time, they can be used for 
Break-in CW or AMTOR. Note: noise reduction 
by adaptive filtering reduces noise by dynami¬ 
cally reducing the bandwidth and is not effective 
against impulse-type noise. Only the N1R-10 
uses spectral subtraction to eliminate impulse 
noises as well as atmospheric noise, while re¬ 
taining the full audio bandwidth. 


The NIR-10, the standard in DSP Noise Reduction, still only $349.95. 

For eliminating carriers & other tones, the NF-60, still only $149.95. 

JPS Communications, Inc. toll free order line 1-800-533-3819 

P.O. Box 97757 Raleigh, NC 27624 Technical Info 1-919-790-1048 FAX 1-919-790-1456 
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Rtty loop 


Number 13 on your Feedback card 


Amateur Radio Teletype 


Marc I. Leavey, M.D., WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

Having been involved in radiotele¬ 
type for many years, It’s easy to lose 
sight ol the simple questions with com¬ 
plex answers posed by the newcomer. 
To wit: Timothy S. Kraus KC4ZGP, of 
Warner Robins, Georgia, writes that 
“Lately, I’ve been watching hams con¬ 
verse in 60 wpm Baudot TTY. I got to 
thinking, I'd like to talk to folks out 
there. Do you know where I can find a 
surplus TTY keyboard? I have the re¬ 
ceive side—my Microdec MD-100—I 
just need a keyboard. I don’t have a 
computer and I hope I won’t have to 
buy one because RTTY keyboards are 
getting rare." 

Well, Tim, there are at least three 
ways you can go with this. First off, 
let's define a “RTTY keyboard." The 
keyboard attached to classic teleprint¬ 
ers such as Model 15s, Model 19s, 
and Model 32s, is an electromechani¬ 
cal conglomeration of levers, gears, 
and contacts. It runs both off the elec¬ 
trical circuit built into the machine and 
via a gear driven by the motor which 
powers the unit. The rotation of this 
gear is critical both to move the levers 
and to provide the timing needed for 


the pulses. Thus, an isolated key¬ 
board, without a machine, is relatively 
useless. 

Next up the scale would be a self- 
contained Baudot keyboard. Using a 
Programmable Read Only Memory 
(PROM) or a diode matrix to encode 
the five level pulses, such a keyboard 
is a reasonable do-it-yourself project. 
Over the past 10 years this magazine 
has carried any number of such con¬ 
struction projects. A search of the 73 
indices should turn up a few that you 
might look at. Trouble is, the blank 
keyboard used in such projects is be¬ 
coming a scarce animal. James Elec¬ 
tronics, among others, used to have 
one that was easy to use. Radio Shack 
used to, but no longer does, to my 
knowledge. You may be in trouble here 
In terms of obtaining the needed parts. 

The third solution is the one you 
dread, getting a computer. I know, it 
seems like overkill. But a small com¬ 
puter, such as a used VIC-20, C-64, or 
Radio Shack Color Computer, should 
be available used for well under, well 
under, a hundred dollars. With suitable 
programming, any of them would do 
just fine. 

The bottom line is to look around, 
see what’s out there in your area, and 


go for it. Whatever you do. why not 
write it up and share it with the readers 
of this column, and this magazine? We 
look forward to hearing from you. 

Another letter arrived from Martha 
Nelson N3MHD, in Milton, Pennsylva¬ 
nia. She tells us that she has been 
“playing for about 10 months at a 
packeteering computer. For fun, I 
bought a 128K Tandy (color computer) 
... I use a Packard Bell (and) KAM for 
my communications. However, I would 
love to hear about your experience 
with the CoCo." 

It really hurts me to say this, but 
you've bought an orphan. An orphan I 
have loved, an orphan with great po¬ 
tential, a very capable orphan, but an 
orphan nonetheless. You see, when 
the first CoCo came out, I was right 
there in the store, plunking down my 
cash almost before they unloaded the 
truck. I had my CoCo 2 running an 80 
x 24 display, multiple disk drives, mo¬ 
dem, and even multitasking under 
OS9. When Tandy Radio Shack intro¬ 
duced the CoCo 3, with more memory 
and better capabilities, we thought, at 
first, that this was to be an exciting 
new line. But as they emphasized the 
PC-compatible line they first neglect¬ 
ed, then orphaned, the CoCo. 

There are still support groups 
around, and there are an awful lot of 
these machines in users’ hands. A 
very active SIG (special interest group) 
may be found on the Delphi computer 
network. There may be files elsewhere 
as well; I just can’t find them. Person¬ 


ally, I would use the CoCo as a dedi¬ 
cated terminal in front of a multimode 
controller, or use one of the available 
programs to run it in simple RTTY or 
packet mode. It is usable; it’s just go¬ 
ing to take some work. I do wish you 
luck, and I look forward to hearing 
about your progress. 

Several of you have asked for cir¬ 
cuits to power your teleprinters. The 
power supply used supplies a constant 
current in a loop, normally 60 mA or 20 
mA, depending on the machine. At any 
rate, Figure 1 is an example of one 
such RTTY loop, which uses transis¬ 
tors as current-controlling devices. 
This is a good place to start, neither 
too simple nor too complicated. Maybe 
next month we will a look at another 
circuit 

We've kept things basic this month, 
but that is not always the case. I look 
forward to hearing from you, each and 
every one of you, to let me know what 
you want to read about in “RTTY 
Loop." Reach me by mail, at the above 
address, or through E-mail on Com¬ 
puServe (ppn 75036,2501), Delphi 
(username MarcWA3AJR), or America 
Online (screen name MarcWA3AJR). 
The software disks, RTTY and archiv¬ 
ing, remain available as well. Each col¬ 
lection, two of RTTY programs and 
one of archiving programs, may be 
yours by sending me a high density 
disk sufficient for 1.3 Mb each. $2 per 
disk sent, and a self-addressed 
stamped disk mailer. Be sure to indi¬ 
cate which collection you would like.Q 




Figure 1. A circuit to power a teleprinter, using transistors as current-controlling devices. The power supply used provideds a constant current in a loop, normally 60 mA 
or 20 mA, depending on the machine. 


MORSE CODE MUSIC? 


New-Powerful-Breakthrough, All 43 
Morse Code characters sent with a 
rhythmic beat. A fun & easy way to 
learn or retain Morse Code skills. 
Now the secret is yours! order "THE 
RHYTHM OF THE CODE"™ Version 
II cassette today! 

Send $9.95 and we'll pay the shipping to: 

KAWA PRODUCTIONS 

P.O. Box 319-ST. 
Weymouth, MA 021.88. 

Check or money order onty. We ship all orders within 
10 days. Outside U.S.A. please add $2. for air mail 
MA residents please add 5% sales tax. 
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Manufacturers of Qualit y Communication s Equi pment 


•Repeaters 
•Links 1 

•Remote Base 
•VHF.UHF 
•Receivers 
•Transmitters 

! v A/Ia -Antennas 
how 
w^z-yub 

"' Wf 



•Standard and 
Computerized 
Controllers 
•Standard and 
Computerized 
Auto Patches 
•Duplexers 


Hi Pro E 


EXPANDABLE REPEATER SYSTEM 


rvsC£=r 4..-*y£*7S3Df.S'GN THE M.JVsJT Z AM EX«.*£MR£ w-T»- T*€ ECvlEMWii fFXT^S * GASC WVCM WCU.D 

cuier * ccmptf-t heoetvfk transmi^er con -w>i- panel cermets cocoons local a.no « jack a»c c*nseu or nruRs 

EXFWM8ICN ALL HOUSED tN AN CXIREMErLY HUGGED. KNOJDScO "MNCH PWOK MU1 I«TaB(.£ CABINET. 

. THIS SYfllEM CAN Rfc Af TIME Of PURCHASE ON CAM BE AN A FTFflPU RC H AS E ADD ON TkE ADO OHS ARE—UC.HER POWER 1 1 COOT VAC POWER 

SUPt».» IC6HTV H:M AL/TO IVUCM. OP COMPUTER CONTtWOERS IN ADDITION TO THESE *30 0N3 AN ADDITIONAL HliCfc-VER AND fHANSMITTLfl CAN RE 
VO.T. I5TD INTTHNAav =OP USE AS QDWTIICt UHhS WMJT* aASf. OR SUM HANO OPERATION TIC 
*U *30 ONS J1&E —OU *|C =D*W.v *ND AHI COMPLETE I'tZJJDSiK *5*RJCr!>tS 

WRITE OR CALL FOR OUR COMPLETE CATALOG 


MAGGIORE ELECTRONIC LAB. 

600 Westtown Rd. West Chester. PA 19362 Phone (215)436-6051 FAX (215) 436-6266 Telex 499 0741 MELCO 


CIRCLE 230 ON READER SERVICE CARD 

73 Amateur Radio Today May, 1993 51 









jg h Number 14 on your Feedback card 

Homing in 



Photo A . /rs not hard to find hiding places for these little hidden Ts, shown with 
three options for battery power, Digl-Key stocks the battery holders. Use quarter- 
wavelength wires as antenna and radial. 


Joe Moell PE. K0OV 
P.O. Box 2508 
Fullerton CA 92633 

Teeny-Weeny Ts 

Newcomers to amateur radio direc¬ 
tion finding contests often ask what 
special transmitters they must obtain 
to get in on the fun. Actually, the “fox” 
in a foxhunt or T-hunt, as these events 
are called, has it easy from an equip¬ 
ment standpoint. Most times, a hand¬ 
ie-talkie or a mobile transceiver is ail it 
takes. With enough battery power to 
last through the event and a source of 
audio (your voice or some sort of tone 
box), you’re ready to set out in search 
of a hiding spot. 

But the creativity of ambitious 
hiders sometimes demands special 
equipment. Last year in Albuquerque, 
New Mexico, T-hunters puzzled for a 
long time before they figured out that 
the hidden T was inside a cola can on 
a picnic table. On other hunts, this mi- 
cro-T has been hidden in a hole in the 
bottom of a fireplace log. buried under 
a plant, and secreted in a cream 
cheese container under a rock. 

Usefulness of a subminiature trans¬ 
mitter is not limited to competitive fox¬ 
hunts. Almost every month I receive 
requests for tiny radio beacons for un¬ 
usual purposes, ranging from keeping 
track of coon hounds to motorcycle 
theft deterrence. Some of these Ideas 
are practical, others aren’t. 

There have been a few articles in 
hobby magazines with designs for fly¬ 
weight emitters, but they usually are 
lacking In stability, performance, and 
ruggedness. That’s why I was delight¬ 
ed to encounter Ken Bauer KB6TTS 
and his radio retrieval devices. 



c) 


Figure 1. Parts side etch (a), rear side 
etch (b), and feed-through hole loca¬ 
tions (c). 
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Radio Direction Finding 

Where’s My Glider? 

KB6TTS is an RF engineer at a 
Southern California aerospace compa¬ 
ny, with 10 years of experience work¬ 
ing with transmitter and receiver cir¬ 
cuits. In his spare time, he flies model 
gliders in the nearby deserts. These 7- 
foot wingspan craft can travel up to 
five miles in a typical flight if there are 
good “thermals” in the air. 

Locating his models when they land 
out of visual range is a frequent and 
potentially expensive problem, so in 
the early 1980s Ken started experi¬ 
menting with radio beacons for recov¬ 
ery. 

In the model glider world, every ad¬ 
ditional gram of weight and ounce of 
drag Is undesirable. Ken’s latest glider 
beacon weighs only 2 grams, not 
counting the antenna and battery 
(Photo A). That's about a quarter of an 
ouncel With a 2-gram 3-volt lithium 
coin cel! (#1225), it puts out a couple 
of milliwatts peak for about 48 hours. 
With a larger coin cell (#2032), it can 
achieve up to 8 milliwatts and transmit 
for a week. 

This long battery life is due in large 
part to the low transmit duty cycle. A 
CMOS timer keys the transmitter for 
100 milliseconds each second, giving 
short beeps in Ken’s BFO-equipped 
receiver. 

For more RF output power, which is 
usually desirable on T-hunts, use a 
standard 9-volt alkaline battery. This 
gives 25 to 50 milliwatts, but requires 
different biasing resistor values. The 
alkaline battery will last a week or 
more In the pulsed mode. 

For glider recovery, the 222 MHz 
(125 centimeter) ham band Is better 
than 2 meters. High gain beams for 
the receiver are smaller and there is 
less broadband noise from Santa Ana 
winds in the desert to mask the weak 
signal. Ken’s transmitter can be built 
for either band by proper choice of 
crystal and tuned circuits. 

The KB6TTS beacon board mea¬ 
sures only 1.25" by 0.5", small enough 
for two to fit side by side on an Elvis 
stamp. Figures la and 1b are etch 
patterns. Front and rear etch are con¬ 
nected together at hole locations 
shown in Figure 1c. Figure 2 shows 
the parts placement. 

Figure 3 is the schematic of the RF 
and pulsing circuits. Component val¬ 
ues are for 2 meters. For the 1-1/4 
meter band, change C2 to 47 pF, C4 
to 22 pF, and C6 to 10 pF. Y1 will be 
74 to 75 MHz. For operation with a 9- 
volt supply, change R1 to 10k, R2 to 
5.1k. and R4 to 22k. 

Ken’s design is straightforward and 
reproducible. “Very hot RF transistors 
are needed for the unit to work well at 
low voltage and provide plenty of en¬ 
ergy at the third harmonic of the oscil¬ 
lator." he says. “The Motorola MM- 
BR951L is a good choice because it's 
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inexpensive and has gain up to 8000 
MHz." “Q1 forms a Colpitts oscillator 
with the crystal, Cl, and C2," he con¬ 
tinues. ‘The crystal sees the combined 
capacitance of Cl and C2 as its 20 pF 
load and Itself looks inductive as these 
elements form the main frequency 
control tank. L2 prevents the circuit 
from oscillating on the fundamental 
frequency of the crystal and keeps it in 
the overtone mode. The trick is that 
the oscillator will work only on fre¬ 
quencies where its emitter sees ca¬ 
pacitance to ground. The combination 
of L2 and C2 must be such that they 
look capacitive at the overtone fre¬ 
quency but Inductive at the lower fun¬ 
damental frequency, thus preventing 
oscillation there." 

Tank circuit L1/C4 is tuned to the 
transmitter output frequency, making 
Q1 an osclllator/trlpler stage. Q2 is a 
buffer that amplifies the oscillator out¬ 
put and isolates it from load variations 
at the antenna. U1 pulses the Vcc 
supply to Q1 and Q2 with on and off 
time periods set by R5, R6, and C8. 
Change these components as you 
wish to give the right pulsing rate and 
duration for your application. It is im¬ 
portant to use the CMOS version of 
the 555 timer to maximize battery llle. 

The crystal is a third overtone type 
at 2 meters and fifth overtone at 1-1/4 
meters, it should be specified for 20 
pF load capacitance, series resistance 
not more than 60 ohms, and frequen¬ 
cy tolerance of 25 parts per million or 
better. Ken gets his from international 
Crystal Manufacturing (ICM), Okla¬ 
homa City, Oklahoma. 

Pinhead-Size Parts 


If your idea of project-building is 
dropping component leads through 
holes in a nice big circuit board and 
fastening them down with a soldering 
gun, you will need to change your 
ways for this project. Making an 
“Agent 007 size" transmitter calls for 
the same technology used to make to¬ 
day’s pocket-size dual-band handie- 
talkies. All capacitors and resistors are 
chip components except R5, which is 
1 /8-watt carbon. The transistors and 
1C are in surface-mount packages. 

This is definitely not a beginner’s 
project, if you have successfully built a 
few circuit boards and know your way 
around VHF RF circuits, you should 
be able to build and adjust this little 
rig. Otherwise, seek help from a local 
technically-inclined ham. 

Surface-mount construction may 
seem a bit scary, but it just means ac¬ 
quiring a few new skills. Set your sol¬ 
dering gun aside and use a fine-tipped 
iron, 18 to 25 watts. You will also need 
steady hands, a strong light, a low- 
power magnifying lens, and a pair of 
fine-point tweezers. 

Once you get the hang of it, solder¬ 
ing a component onto the board is not 
difficult. Pick up the part with tweezers 
and “wet" one terminal using the sol¬ 
dering iron and a tiny amount of sol¬ 
der. Use the tweezers to hold the part 
down on the board in its place, then 
momentarily touch the iron to the pre¬ 
tinned pad to flow the solder and se¬ 
cure the component. Then tack down 
Its other leads, being careful not to 
overheat the part so that It shifts posi¬ 
tion on the board. 

Bare circuit boards are available for 






Figure 2 . Paris locations for the KB6TTS beacon transmitter ,. All components except CIO are on the front side . 


$10 each from KB6TTS. Ken is not 
selling parts kits, but he will build com¬ 
plete transmitters to order as his spare 
time allows. For information and 
prices, send a self-addressed 
stamped envelope to Airtek, 2306 
Turquoise Circle, Chino Hills, CA 
91709, If you're into flying models, ask 
for his info sheet that gives tips on air¬ 
craft transmitter mounting and retrieval 
techniques. As usual, here’s the dis¬ 
claimer: These offers are not warran- 
teed by 73 Amateur Radio Today or by 
me. 


Q1 and Q2 are available from Mo¬ 
torola distributors. One that sells to in¬ 
dividuals is Newark Electronics. 
Newark has over 200 branch offices 
across the USA and Canada. Call the 
main office in Chicago at (312) 784- 
5100 to obtain a catalog and get the 
phone number of the nearest branch. 

To order a crystal from ICM, call 
(800) 426-9825. Specify the crystal 
frequency (transmitter output frequen¬ 
cy divided by 3) and part number 
471393 for 2 meters or 472393 for 1- 
1/4 meters. These ICM part numbers 


determine the mode, load, series re¬ 
sistance, tolerance, case, and leads. 

The remainder of the parts are 
available from Digi-Key Corporation, 
PO Box 777, Thief River Falls, MN 
56701, phone (800) 344-4539. The re¬ 
sistors are Panasonic thick-film, 1/10- 
watt, series 0805. The capacitors are 
Panasonic multilayer ceramic. C3, C8, 
and C9 are type X7R, and the remain¬ 
der are type NPO, for low drift. L2 is 
Toko type 32CS. 

Li and L3 are made from AWG 32 
enameled wire, wound over a 0.06” 


diameter drill bit, then slipped off and 
soldered onto the board. Start with the 
turns close spaced. You will spread 
the turns as necessary to tune each 
stage. 

Keep Our Spectrum Clean 

The primary goal of tune-up is 
to peak up output on the transmit 
frequency and minimize output on 
the fundamental and all other harmon¬ 
ics of the crystal. A spectrum analyzer 
is the ideal tune-up instrument, but 
most of us don’t have one at home. 


TRIPP LITE DC POWER SUPPLIES: 
YOUR KEY TO GREAT 
COMMUNICATIONS! 



According to 73 Maga zine, 
it’s performance that 
"never misses a beat.” 


Tripp Lite gives you: 

* Great looks and high 
performance 

* Crowbar protection 

* Excellent regulation and 
line noise isolation 

* Units available from 3 to 
60 amps 

* Competitive prices 


PR Series DC power supplies are ideal 
for powering practically everything in 
your ham shack, including low band 
rigs, 2 meter and UHF radios. 



"THE POWER PEOPLE" 
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Sample a unit today! 
Call and ask for 
Department MM I. 


500 N. Orleans, Chicago, IL 60610-4188 
(312)329-1601 * FAX (312) 644-6505 
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f Doppler DF Kits 


Roanoak Doppler DF PC Board 

$36.00 

Board with components 

$87.50 

‘Transmitter Hunting" by KOOV & WB6UZZ I 

TAB Books 323 ppg 

.$19.95 

Enclosures & antenna array kits coming soon! 

Free shipping with board purchase. 
California residents add 7. 75 % sales tax 


Douglas RF Devices 


P.O. Box 246925 


Sacramento, CA 95824-6925 


(916) 688-5647 



Direction Finding! 
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PERSONALIZED BELT BUCKLES 
and 

RUBBER STAMPS 


Solid brass Belt Buckle uniquely designed 
for ham radio operators and personalized 
with your call sign for only $22,00 plus $3.50 
shipping and handling per buckle ordered, 
outside the U.S. add $7.50. Rubber Stamps 
with call sign, name and address for $6.00 
plus $2.30 shipping and handling, outside 
the U.S. add $3.80. 

PLEASE ENCLOSE YOUR CALL SIGN 

Please send check or money order to: 


C & J ENGRAVING 

P O Box 1433 

Broken Arrow OK 74013-1433 
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Figure 3. Schematic of the tiny transmitter as built for 146.565 MHz, the Southern California T-hunt frequency. Unless otherwise specified, capacitances are in pico¬ 
farads. See the text for component changes for the 222 MHz band and for 9V power supply. 


With a bit of patience, you can sub¬ 
stitute the S-meter of a wide-range 
receiver. 

As an example, the output of a 
146.565 MHz unit should be checked 
at 48.855. 97.710, 195.420, 244.275, 


and so forth, tuning to minimize ail 
spurs and maximize the 2 meter sig¬ 
nal. Tune-up is easiest with continu¬ 
ous output, so jumper the collector 
and emitter of Q3 during this process. 
Whether you use an analyzer or re¬ 


ceiver, connect the mini-Ts output to 
the indicating instrument through a re¬ 
sistive step attenuator, so you are 
measuring the true output instead of 
direct radiation from the stages. 

Ken's board has no provisions for 


ID or modulation. You will want to add 
these as appropriate for your applica¬ 
tion. Many CW keying circuits have 
been published, and they can readily 
be adapted to key the Vcc line of this 
rig. Q 


SRC-10 

REPEATER/LINK 

CONTROLLER 



DTMF muting 
Intelligent ID'er 
Auxiliary outputs 
Easy to interlace 
Alarm monitor input 
Telemetry response tones 
Low power CMOS. 22ma @ l2v 
Detailed application manual 
Programmable COS polarities 
Repeater A fink courtesy tones 
Synthesized fink/remote base capability 

$149.00 Tasted* & 

CREATIVE CONTROL PRODUCTS 

3185 Bunting Avenue 

,1 Grand Junction, CO 81504 wnm 

“ (303) 434*9405 


nTT:wi*rr.T. 


N READER SERVICE CARD 


DSP 


Power for Amateur Radio 



DSP- 120 kits & systems start at $99 
Easily the best DSP our club has seen. 
We mixed a SSB. RTTY, CW and some 
interference, to the ear it sounded terrible, 
the DSP-120 filters out everything but the 
desired mode (SSB, RTTY, or CW). In fact, 
we can quickly identify, filter, and listen to 
one of the RTTY tones. Very impressive! * 

_Terry Gerries AB5K 


t'.iVJ CA.i co <j* ye s ri-c-y.v.v s, 

DIGITAL jJ^EEACTlVE 

SIGNAL COHKMATIOH 

2317 ME 166lh Ave. Vancouver. Wo. 9&&W I'h. 7.00 256-8c6<l 
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SCARED OF THE CODE? 


IT'S A SNAP WITH THE ELEGANTLY SWLE 
MORSE TUTOR ADVANCED EDITION FOR 
BEGINNERS TO EXPERTS—AND BEYOND 

Morse Code teaching software from GGTE is the 
most popular in the world—and for good reason. 
You’ll learn quickest with the most modem teaching 
methods—Including Farnsworth or standard code, 
on-screen flashcards, random characters, words and 
billions of conversations guaranteed to contain every 
required character every time—In 12 easy lessons. 

Sneak through bothersome plateaus In one tenth of 
a word per minute steps. Or, create your own drills 
and play them, print them and save them to disk. 
Import, analyze and convert text to code for addition¬ 
al drills. 

Get the software the ARRL sells and uses to create 
their practice and test tapes. Morse Tutor Advanced 
Edition is approved for VE exams at all levels. Morse 
Tutor is great—Morse Tutor Advanced Edition Is even 
better—and it’s in user selectable color. Order yours 
today. 


For all MS-DOS computers (Including laptops). 
Available at dealers, thru QST or 73 or send $29.95 
* + $3 S4H (CA residents add 7.75% tax) to: 

GGTE, P.O. Box 3405, Dept. MS, 4^ 0 
Newport Beach, CA 92659 £ 

Specify SV* or 3Vi inch disk • 

(price includes 1 year of free upgrades) 
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Your Tech Answer Man 


Michael J. Geier KB1UM 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

Various Gripes 

This month, I'd like to address 
various small topics which keep 
cropping up, but none of which war¬ 
rants an entire column by itself. 

Those Darned Batteries 

First of all, nickel-cadmium batter¬ 
ies. I've written a fair amount about 
them, and I’ve seen various contra¬ 
dictory articles. Frankly, I’m getting 
sick of the whole thing. Some say 
the “memory" effect exists, some say 
it doesn’t. Some say that discharg¬ 
ers are a bad idea, others like I hem. 
My opinion, once and for all: It may 
be memory, it may be something 
else, but whatever you want to call 
It, NiCd packs don’t work very well 
for very long. After six months or a 
year, you almost inevitably wind up 
with one or more weak or shorted 
cells. Just tonight I had to crack 
open two S100 laptop computer 
packs, each manufactured about 
two years ago and bought and used 
only about eight months ago. In both 
of them, there were a few shorted 
cells alongside others which were 
fully charged. That has happened to 
just about all the NiCd packs I’ve ev¬ 
er owned, and I follow all the rules. I 
suspect that the true cause of the 
failures is charge imbalance. 

What seems to happen is this: 
Because no two cells can be abso¬ 
lutely Identical, some discharge 
faster than others, especially when 
sitting idle on the shelf. When the 
pack appears to need recharging, it 
really has some cells which are only 
partially discharged. When you 
charge it up, their higher resistance 
prevents the weaker ones from get¬ 
ting a full charge. Next cycle, it gets 
even worse because the weaker 
ones die even faster due to their 
having only a partial charge to begin 
with. Eventually, the weaker ones 
wind up getting reverse-charged by 
the stronger ones {during the dis¬ 
charge cycle) and they short out. 
End of pack. I’ve had some success 
with zapping them, but it requires 
opening the pack, and it doesn't al¬ 
ways last. 

I’ve never seen any literature re¬ 
garding whether you should keep 
your packs charged or discharged 
between uses. In light of the above, 
it might make sense to leave them 
discharged. That way, they can’t 
slowly sink down to uneven levels 
while sitting on the shelf; they’re all 
pretty low anyway. I can’t verify the 
wisdom of this approach, but it’s a 
strong hunch. Perhaps that’s why 


they ship Ihem discharged from the 
factory. 

As for dischargers: Many people 
pooh-pooh them, but they may be 
wrong. Did you know that Sony Is 
now offering, for their video equip¬ 
ment, optional chargers which in¬ 
clude automatic dischargers? Appar¬ 
ently, even they are admitting there’s 
a problem with NiCds. I haven’t tried 
a discharger, so I can't say for sure 
whether they actually work. Even if 
they can’t fix a bad pack, at least 
they let you charge up your pack 
whenever you want to, ending the 
frustration of having only half a 
charge because you’re afraid to 
charge up a partially charged pack. 

I don’t want to write about NiCds 
anymore. As I’ve said before, the 
only ones which have worked fairly 
well for me are those made by 
Sanyo. They seem to hold a charge 
much longer while sitting idle, and 
that may have something to do with 
it. Hopefully, the new nickel-metal- 
hydride cells or some other new kind 
of battery technology, such as the 
up-and-coming rechargeable lithium 
cells, will obsolete the old stuff once 
and for all. End of topic. Please. 

Open Wide 

If you've ever spent any time on 
the 20 meter band, you’ve heard 
squabbles arising over somebody 
with excessive bandwidth. Just yes¬ 
terday I heard one such argument, 
including (and this Is a direct quote), 
"I don’t think my 50 watts could be 
that wide.” Folks, your bandwidth 
has nothing whatever to do with how 
much power you are putting out. You 
could be running 100 milliwatts and 
still be 10 kHz wide! 

We’re all supposed to be no more 
than 3 kHz wide, unless we’re run¬ 
ning AM or FM. On AM, we can be 6 
kHz wide, and on FM even wider. 
That’s why FM is not allowed below 
10 meters. Ten’s a big band, so 
there’s room for wider stations. The 
lower bands are just too small. 

AM 

There are some people who run 
AM on 20 meters. In fact, there’s an 
entire net of them. Personally, I find 
the idea inconsiderate but, hey, they 
are allowed to do it, so until the rules 
change, we’ll all have to live with it. 
Luckily, they tend to stick to one fre¬ 
quency, so it really isn’t all that big a 
deal. 

The problem is that most AM 
transmitters are far wider than 6 
kHz! To stay within that limit, the au¬ 
dio response must go no higher than 
3 kHz, just like on any other mode. 
Compounding the circumstance that 
most of these transmitters are very 
old, and have no filtering to prevent 


them from being too wide, is the fact 
that many users go out of their way 
to get microphones with what they 
call "broadcast quality" sound. In 
other words, lots of high frequency 
response! Many AMers take a great 
deal of pride in sounding hi-fi (and 
say so on the air), while convenient¬ 
ly ignoring, and sometimes denying, 
the resulting bandwidths of their sig¬ 
nals. Folks, you can’t have the crisp, 
commercial-quality highs without the 
bandwidth. 

SSB 

But before it sounds too much like 
I have it in for AMers, which I really 
don’t, let me say that plenty of 
SSBers also are too wide. There are 
several reasons, but the most com¬ 
mon one is the over-adjustment of 
speech processors. Lots of hams, 
and especially DXers, turn them up 
to the point of pain. I’ve probably 
done it myself a few times, but it isn’t 
hard to avoid. If you have an IF 
monitor button on your rig, plug in a 
pair of headphones and listen to 
what you’re putting out. If it sounds 
overly peaky and distorted, back It 
down a little! If you don’t have a 
monitor, have a friend listen up and 
down the band to see if you're within 
proper bandwidth limits. This works 
best from the range of a few miles, 
rather than from across the country. 
But even that is better than nothing. 
Above all, though, if people com¬ 
plain that you’re wide, don’t get de¬ 
fensive. Check it out; they may be 
right. 

The reason high power is associ¬ 
ated with excessive bandwidth is 
that it is really easy to overdrive a 
linear amplifier and cause signal- 
widening distortion. Using the amp’s 
ALC line can help prevent It, but not 
completely. Some amps just aren’t 
ail that linear to begin with. But, a 
good clean amp with the right drive 
will be no wider than the signal driv¬ 
ing it. And even a QRP rig can have 
excessive bandwidth if you let iL 

There’s another reason for SSB 
rigs’ being too wide, and this one is 
no fault of the operator. While it is 
true that today's rigs have audio fil¬ 
ters which roll off above 3 kHz, they 
don’t have terribly steep skirts. In 
other words, some of the higher fre¬ 
quencies do get through. Most of the 
filtering action occurs at the SSB fil¬ 
ter in the transmit IF stage. 

SSB rigs have two adjustments, 
one for each sideband, which set the 
frequency of the carrier before it is 
suppressed in the balanced modula¬ 
tor. These frequencies are chosen to 
coincide with the filter skirts such 
that no opposite sideband or residu¬ 
al carrier energy get through the fil¬ 
ter. Typically, the adjustments are 
trimcaps connected to crystals in 
fixed crystal oscillators. In older rigs 
which did not have IF shift or vari¬ 
able bandwidth tuning functions, ad¬ 
justing the oscillators caused the en¬ 
tire rig to shift In frequency. Many 
newer radios shift the first local os¬ 


cillator to track the carrier oscillator. 
(And you don’t need digital synthesis 
to do it; heck, my old TS-120 did it 
with a PLL circuit, even though it had 
an analog VFO.) Doing that has the 
effect of changing the passband 
without detuning the radio, which is 
exactly what you want when you turn 
your IF shift or VBT control. What 
most people don’t realize, though, is 
that it can happen in transmit as well 
as in receive. 

Obviously, the IF shift control dis¬ 
appears in transmit. But what if the 
oscillator is off to begin with? If it is 
set too far toward the low end of the 
filter’s response, the radio may radi¬ 
ate carrier or opposite sideband. If it 
is set too high in the response, 
there'll be lots of audio highs and the 
RF signal will be too wide. 

Over time, these oscillators drift. If 
your rig is on frequency but the 
sound quality differs markedly be¬ 
tween USB and LSB, you may have 
this problem. It doesn’t take much 
more than 50 Hz drift to do itl Cor¬ 
recting it requires a frequency 
counter. If you have a sharp ear, you 
can make it better just by matching 
the sounds of the two sidebands 
while listening to background static. 
Don’t expect them to be identical, 
though; the two carriers are coming 
at the filter from opposite sides of its 
passband, and no filter is perfectly 
symmetrical. By the way, the by-ear 
approach works best when only one 
sideband is obviously off. If they’re 
both off, you have no way to know 
where they belong. 

There are some people who delib¬ 
erately set the carrier oscillators to 
make their rigs sound “punchy" and 
“hot.” What they’re doing, of course, 
is reducing the bass and increasing 
the highs. If you do it, you will annoy 
other amateurs and violate FCC 
rules with your wide-as-a-bam-door 
signal. It is far better to have the car¬ 
riers set properly and then use a 
punchier microphone or a little 
speech processing to get the sound 
you want. It is possible to sound 
crisp and punchy within 3 kHz. Up to 
a point, anyway. 

SSTV 

SSTVers take a lot of flack from 
voice operators. Some lids go as far 
as causing deliberate QRM to those 
exchanging pictures. Often, I've 
heard cracks about "all that splatter¬ 
ing noise interfering with us." In truth, 
SSTV tends to be a bit narrower than 
the allowed 3 kHz. The audio fre¬ 
quencies used to modulate the trans¬ 
mitter are carefully controlled, and 
they're sine waves. All in all, a much 
cleaner signal than what comes from 
our vocal cords. I can tighten the 
slope tuning on my TS-940 to the 
point where voice signals are hard to 
understand, without affecting SSTV 
reception. So how about giving these 
folks a little slack, OK? 

Well, I guess I’ve griped enough 
for one session. Next month, some¬ 
thing positive, I promise! Ell 
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Special events 

Ham Doings Around the World 


Listings are free of charge as space permits . Please send us your Special Event 
two months in advance of the issue you want it to appear in. For example, if you 
want it to appear in the January issue, we should receive it by October 31. Provide 
a dear, concise summary of the essential details about your Special Event. Check 
Special Events File Area Mil on our BBS (603-924-9343). for listings that were 
too late to get into publication. 


MAY 1 

GLEN ELLEN, CA The Valley of Ihe 
Moon ARC (WB6DWY) will hold its semi¬ 
annual Hamfest at the Sonoma Develop¬ 
mental Center, 15000 Arnold Dr., al Mc- 
Dougal Cottage, next to the fire station. 
Swapmeet, VE Exams. Ham and Egg 
Breakfast, SE Station, and more. Talk-In 
on 147.47 simplex and the 145.35 (-600) 
Rptr. For info call Darrel WD6BOR, (707) 
996-4494. 

MAY 2 

SOUTH BEND, IN A Hamfest Swap & 
Shop will be held in PARKING GARAGE 
Downtown on U.S. 33 ONEWAY North by 
the Society Bank Bldg, and Century Cen¬ 
ter. across the street from Winter Hamfest. 
Talk-in on 52-52, 99-39, 69-09, 34-94, 
145,29. Contact Wayne Werts K9IXU, 
1889 Riverside Dr., South Bend IN 46616. 
Tel. (219) 233-5307. 

MAY 3 

ROCK SPRINGS, GA WCARSWEC Ex¬ 
ams will be held at Walker County (GA) 
Civic Center. US 27 Hwy., beginning at 7 
PM. Pre-register with Alan Painter 
WA4QCH. (404) 866-1200, or Dale Har¬ 


wood N4 VFF, (404) 937-5680. 

MAY 8 

MANITOWOC, Wl The Mancorad RC will 
hold its annual Hamfest beginning at B AM 
a I the Manitowoc County Expo Ctr., inter¬ 
section of Hwys. 42-151 and 1-43 on Co. 
Hwy. R. Rea Market VE Exams. Pre-reg¬ 
ister with SASE to Moncorad RC, PO. 
Box 204, Manitowoc Wl 54221-0204. For 
Info, call Red. (414) 684-9097 days, or 
Ron, (414) 793-4733 eves. 
MIDDLESBORO, KY Stop In at the Mid¬ 
dles boro City Library for WCARSA/EC Ex¬ 
ams at 10 AM. To pre-register, contact An¬ 
drew A. Pitt WB8WEZi (606) 248-0046, or 
James E. Dyke KZ8A, (615) 869-4453. 
MURFREESBORO, TN The Middle Tenn. 
DX ARC will sponsor the Murfreesboro TN 
Hamfest from 8 AM-4 PM, indoors at Ihe 
Rutherford County Agriculture Center. Old 
Fort Pkwy. (HWY 96); one mile east of I- 
24 Exit 78. ARRL sanctioned. Contact Jer¬ 
ry Sartain KC4ALG, President MTDXARC. 
TeL (615) 890-9358. 

MAY 8-9 

AMARILLO, TX The Panhande ARC will 
sponsor the Golden Spread Hamfest 8 


AM-6 PM Sat., and 8 AM-2 PM Sun., at 
the Amarillo Civic Center, 3rd and 
Buchanan. Talk-in on 146.67 (-600), Con¬ 
tact Letiie Hahn, (806) 358-7115. 

MAY 9 

ATHENS, OH The Athens County ARA 
will hold its 14th annual Hamfest from 8 
AM-3 PM at the City Rec. Center. To reg¬ 
ister in advance, contact John Biddie 
WD8JLM, 80 Wonder Hills Dr, Athens OH 
45701. TeL (614) 594-8901 after 6 PM. 
Talk-In on club repeater at 145.15+ MHz, 
For general info, write to Carl J. Denbow 
KA8JXG, 63 Morris Ave., Athens OH 
45701-1939. 

MAY 14-16 

TULSA, OK The 1993 Green Country 
Hamfest and ARRL Oklahoma Section 
Convention will be held at the Maxwell 
Convention Center, W. 7th St., between 
Denver and Houston Aves. VE Exams. 
Talk-in on 146.28/.88. Call (918) 272- 
3081, or write PO. Box 470132, Tulsa OK 
74147-0132, for info. Sponsored by Green 
Country Hamfest Inc. 

MAY 15 

AMEN1A, NY A Hamfest sponsored by 


the Southern Berkshire ARC will be held 
from 8 AM-2 PM at the Amenia Firehouse 
on Mechanic St. Talk-in on 147.285+. 
Contact WB1CEI, (203) 364-5266 or 
N1GIS, (203) 364-5976. 

CADILLAC, Ml The Wexaukee ARC will 
hold its annual Swap ‘N Shop and Eyeball 
QSO at the Cadillac Middle School start¬ 
ing at 8 AM. Talk-in on 146.98 Rptr. Con¬ 
tact Wexaukee ARC, PO. Box 163, Cadil¬ 
lac Ml 49601, or call Dan Schmidt KE8KU, 
(616) 775-0998. 

COLORADO SPRINGS, CO A Ham Ra¬ 
dio/Computer Swapfest will be held by the 
Pikes Peak RAS, from 8 AM-4 PM at the 
City Auditorium, 221 E. Kiowa at the cor¬ 
ner of Weber St. Talk-in on 146.97/.52. 
For genera) info, call Doug Paris N4TGO, 
(719) 495-9346. V E Testing 9 AM-1 PM; 
call Rick Brown KD0SU, (719) 531-9423 
for details. To reserve tables, contact Den¬ 
nis Ochs N70GL, 850 Santa Fe St, Col¬ 
orado Springs CO 80903. TeL (719) 630- 
0704. 

CROSSETT, AR A Hamfest & Crafts 
show will be held from 8 AM-4 PM at the 
Nat’t Guard Armory on Bus Route 133, 
Florida St. Sponsored by the Southeast 
Arkansas ARC. VE Exams at 10 AM. Talk- 


Field Day Beam? 

Took 10,15, 20. and 40 mei^HaifSquarcs on Field Dav. 
They weni up in ihe irees as easv as ainoles. A low G5KV 
look' care of everything close an'd the Rai {Squares made 
mv QRP a bic signal lor ihe long hop cast and west. On 
10 and 15 I thought I had a conduit. Try a HaltSquare! 

10 M 15 M 17 M 20 M 30 M 40 M 
$40 $43 $46 $50 $60 $70 P&H 

InfoPak S I— Plans: TechNote 122—$7ppd USA 
AntennasWest Order Hotline: 

Box 5QQ62-S. Provo UT 84605 8 01-3 73 -8425 

CIRCLE 282 ON READER SERVICE CARD 


Simplex Repeater System 

- Handie Talkie ready - Plugs into spk/mic jacks 

- 32 or 65 Second operation - 32K bit operation 

- 2 mode operation. Announce or Repeater 5^ 

- Commercial quality 32 kHz pass band o 

- Amateur supporting emergency communications ® 

- Club meetings announcements ^ 

- Test repeater sight locations X 

- Aeronautical relays ( - 

- Secunty personnel CO 

- Hiking, fishing, back packing, exploring O 

- Licensed to your can % 

- Great wired into your moWe ® 


S 


It's Amazing what Simplex can do Better! 

US Digital Co US Money Order - Prompt Service 

380 Rougeau Ave Certified Cheque - prompt Service 

Winnipeg, MB. Personal Cheque. Clearing Time 

Canada R2C 4A2 phone (204) 661-6859 
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NO TUNERS 
NO RADlALS 

iSIll" & NO RESISTORS 

N O COM PRO MIS E 

J>FIVE EXCELLENT REVIEWS JUST 
DON'T HAPPEN BY CHANCE 
CALL US FOR A FREE CATALOG. 

| *S*e review In Oct. 73,1M4 *Sapl. *3 ,1965 March 73.1986 | 

y CO, Dac. 194& Mar. W.R.91 

BILAL COMPANY 

137 Manchester Drive 
Florissant, Colorado 80816 
(719) 687-0650 
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ARK 40 


SYNTHESIZED QRP CW TRANSCEIVER KIT 

FULL QSK 


• Superhet single signal receiver 

• Synthesized to 100 Hz 
•RIT+7- 500 Hz 

• IIP > + 10 dbm 

• Sensitivity 0.3 

• CW crystal filter 

• CW audio filter 

• Immediate recovery AGC 

• 3-4 watts out 


• Sinewave sidetone 

• 12 VDC powered 

» Rugged extruded chassis 
■ 2V*" X 5 Vi” X 8" 

• Coils pre-wound 

• Silkscreened PCB's 

• GUARANTEED TO WORK* 

• Product of USA 


Complete - juol ndd hey, power & Antenna 


40 Meter Kit.$209,05 

Optional adj. spood Koyer.$ 39.05 

Shipping & Handling.$ 5.50 


MD residents add 5% sfilos lax 


’Call or write for details 


BEE 

S & 8 ENGINEERING A 

mMm 

14102 BROWN RD \ 

SMITHSBURG. MD 21783 L 


(301)416-0861 


FAX (301)416-0963 
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HamCall / CD-ROM 

500.000 HAMS plus 
1,000 r s of Public Domain 
Amateur Radio Programs and Data 
Now with International 

CD-ROM Disc. $50.00 

Shipping (per order) S5.00 


Quckmastcr Publishing 
Route 4, Box 1630 Mineral, VA 23117 
703:894-5777 - 800:262-5626 
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SUPER ORP TRANSMITTER! 



Completely built and tested, EXTREMEL Y high quality. 
• Complete low power CW transmitter 

• Up to 2-2 - watts RF output • 10-16VDC operation 

• Excellent keying characteristics 

• Department of Defense MIL-Spec poweramplifterfsi 

* Compact, rugged and “air ready" 

• Undergoes stringent assembly & inspection process 

• Superior QRP world-wide, military grade 
Just connect a battery, antenna key and plug in your 
favorite crysial-ihat's it-BEST GLOBAL VALUE! 


ALL Prices now include first class shipping, world-wide. 
Overseas: Postal money order or U.S. correspondent bank. 
SW1R-30M S3Q Options: Dual power amplifiers- DPAS4 
SW1H-10M S3) Dual driver staqes- DDS S2 

SW1R-20M S32 Metal Case w/RCA jacks, ai- leariy" S11 
SW1A-17M S38 Combat Case, block oooxy brick, rf shield. 
SWI A-IBM $39 requires special SW I— P.U.R. 

SW1A- I2M $40 X,als: 2811 °- 28060, 249U0, 21160, 21110, 
SW1A- I0M $40 
SW1R-80M S35 
SWI-I60M $40 


21060, 18074, 14060, 10115. 10106. 7125. 
7110, 7040, 7030, 3710. 3700, 3560, 3535 kHz 

$6.95 each 


RYAN COMMUNICATIONS 

2 28 c <i meic t Rd Fc' t*:; r ;i v In. 1 A ' 0 T | J £ A 
Phare .363-38;.3 
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in on 146.04/.64. Contact Ray Haney ; 
1707 S. Louisiana, Crossett AR 71635. 
Tel. (501) 364-5957 eves. 

N. SMITHRELD, Rl The R.i. Amateur FM 
Rptr. Serv., Inc., will hold their annual 
Spring Auction & Flea Market starting at 8 
AM at the VFW Post 6342, Main St., in 
Forestdale. The Auction will be from 11 
AM-3 PM. Talk-in on 146.76. Contact Rick 
Fairweather K1KYI, 106 Chaplin SL, Paw¬ 
tucket Rl 02861. Tel. (401) 725-7507 be¬ 
tween 7-8 PM. 

ROANOKE, VA There will be WCARS/ 
VEC Exams for upgrades only, beginning 
at 9 AM. Pre-register with Fred L. Horton 
KZ4Y, (703) 366-6266 or Ben Giavaden 
N4BG, Route 7, Roanoke VA 24022. 
SELAH, WA A Hamfest will be held by 
the Yakima ARC (W7AQ), at the Selah 
Middle School Gym from 8 AM-5 PM. 
Talk-in on 146.66, 444.800 and 146.52 
simplex. The 2nd Northwest Packet Fo¬ 
rum win be held at 9 AM. VE Exams at 10 
AM. Potluck Picnic Sun. at Noon. Contact 
KF7ZS, (509) 697-8080 (non fax), or 
N7HHU via packet at YKM. 

MAY 16 

CAMBRIDGE, MA A Tailgate Electron¬ 
ics/Computer/Amateur Radio Flea Market 
will be held from 9 AM-2 PM at Albany & 
Main Sts. Talk-in on 146.52 and 449.725/ 
444.725 pi 2A (W1XM) Rptr. Sponsored 
by the MIT Radio Soc. and the Harvard 
Wireless Club. Reseivation deadline May 
4th. Contact (617) 253-3776. 
HAGERSTOWN, MD The 1993 Great 
Hagerstown Hamfest, sponsored by Anti- 
etam Radio Assn. (W3CWC), will be held 


from 8:30 AM-3:30 PM at Hagerstown Jr. 
College Athletic & Rec. Center. For reser¬ 
vations contact Fred Bailey N3HTN, Ham¬ 
fest Chairman, (301) 416-8079. VE Exams 
may be given by the Mountain ARC-VEC; 
for info call (304) 289-3576 or (301) 724- 
0674. Talk-in on the Hagerstown 
146.347.94 Rptr. 

OLD WESTBURY, NY The LI. Mobile 
ARC will hold an outdoors Hamfest at the 
New York Inst, of Tech., Route 25A. VHF 
Tune-up Clinic. Talk-in on 146.25/.85. 
Contact Neil Hartman WE2V, (516) 462- 
5549. 

WHEELING, WV The Triple States RAC 
will sponsor the 1993 TSRAC Wheeling 
Hamfest/Computer Show from 8 AM-3 PM 
at the White Palace, Wheeling Park. ATV 
demos. Seminars. Talk-in on 146.91. Con¬ 
tact Tne Triple Stales RAC, Box 240, RD 
#1, Adena OH 43901. Tel. (614) 546- 
3930. 

MAY 20-22 

RACINE, W1 The Racine Hamfest and 
Big Boy’s Toy Show, sponsored by Ratine 
Megacycle Club (W9UDU), will be held in 
downtown Ratine, On the Lake, Hwy. 20 
East from 1-94. Time: Fri. May 20th, 5 PM- 
9 PM; Sat. May 21st, 8 AM-7 PM; Sun. 
May 22nd, 8 AM-5 PM. Vendors call Rory 
or Kelly, (414) 636-9271. ARRL/VEC Ex¬ 
ams Sat. 9 AM-11 AM. Talk-in on 
Lakeshore Rptr. 147.27. 

MAY 21 

EL1ZABETHTON, TN Western Carolina 
AR Society/VEC, Inc. will sponsor VE Ex¬ 
ams at Moody Aviation-Carter County Air¬ 


port at 7 PM. Pre-registration only. Con¬ 
tact Joe Hopkins K4BKI , (615) 543-4022 
or Jon Christiansen AB4NN, (615) 543- 
7155. 

MAY 21-22 

SO. SIOUX CITY, NE The 3900 Club and 
the Sooland ARA will sponsor Hamboree 
15 at the Marina Inn. Rea Market. Con¬ 
vention. Bus Tour. QCWA Luncheon. 
MARS, and more. Flea Market contact: Al 
Smith WOPEX ; 3529 Douglas , Sioux City 
IA 51104. Tel. (712) 258-7475. Conven¬ 
tion/Banquet contact: Dick Pitner WOFZO, 
2931 Pierce St, Sioux City IA 51104. Tel. 
(712) 258-1520. 

MAY 22 

EPHRATA, PA Lancaster County Ham¬ 
fest sponsored by the Ephrata Area Rptr. 
Soc., Inc., will be held at the Ephrata Sr. 
High School, 803 Oak Blvd., starting at 8 
AM. VE Exams al 9 AM. Contact Tom 
Ycvngberg K3RZF, (215) 267-2514 after 6 
PM, or write to E.A.R.S.. 906 Clearview 
Ave., Ephrata PA 17522. Talk-in on 145.45 
and 444.650 MHz. 

GRAND RAPIDS, Ml The Independent 
Rptr. Assn, will hold its 13th Annual Ham¬ 
fest at Wyoming Nat’l Guard Armory, 44th 
St.; 1/2 mile west of the 131 x-way. Hours: 
8 AM-4 PM. Talk-in on 147.160 Link Sys¬ 
tem. Contact Tom or Kathy Werkema 
KA8YSM/KB8KZH, (616) 698-6627. 
MINNEAPOLIS, MN There will be a Tail¬ 
gate Swapfest from 7 AM-2 PM at the 
Honeywell Ridgway plant parking lot, 2600 
Ridgway Pkwy., Stinson Blvd. Contact Bill 
Brisley NOBSN, 18025 Cynthia Dr., Min¬ 


netonka MN 55343. Tel. (612) 474-0118. 
Sponsored by TwinsLAN ARC. 

PADUCAH, KY Come to the Noble Park 
Civic Center to enjoy a Hamfest spon¬ 
sored by the Paducah ARA. Time: 8 AM-2 
PM. Talk-in on 147.06/.66. VE Exams. 
Contact David Fraser KQ4IU, 5715 
Blandville Rd., Paducah KY 42001. Tel. 
(502) 554-7999 or Paul Smith N4FFO, 
229 Nickello Hts., Paducah KY 42001. Tel. 
(502) 898-6834. Packet address 
@ W4NJA KY.USANA. 

MAY 23 

CANFIELD, OH The Twenty over Nine 
Radio Club will hold its 9lh Annual Com¬ 
puter/Electronic Hamfest from 8 AM-3 PM 
at the Canfield Fairgrounds on Fair¬ 
grounds Blvd. Flea Market. Talk-in on 
147.315+. 443.225+ or 223.5 simplex. 
Contact Don Stoddard, 42 South Whitney 
Ave.. Youngstown OH 44509. 

MAY 28-30 

EDMONTON, ALBERTA, CANADA 

Northern Alberta Hamfest 93, sponsored 
by the Northern Alberta RC, will be held at 
Shakers Acres RV Park, 21530 - 103 Ave. 
Contact Jim Steene VE6JDS, 9319 - 95 
SL Edmonton, Alberta T6C 3X1 Canada. 
Tel. (403) 469-2595. 

MAY 30 

CHICAGO, IL The Chicago ARC Hamfest 
will be held from 8 AM-3 PM at DeVry Inst, 
of Tech.. 3300 N. Campbell. Flea Market. 
Walk-in VE Exams by Great Lakes VEC. 
Talk-in on 147.255+ 107.2, 444.825+. For 
info call (312) 666-1606 or (312) 545- 


BATTERIES 

Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 

YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 

CALL US FOR FREE CATALOG 


CB-T0-10 METERS 


We specialize in CB radio modification 
plans and hardware. Frequency and FM 
conversion kits, repair books, plans, high- 
performance accessories. Thousands of 
satisfied customers since 19761 Catalog $2. 


CBC INTERNATIONAL 

LOU FRANKLIN/K6NH - Owner 


No-Hands! 

WVn yocr hind* ur twiy.« hor do >r>u jtxr FTP 

ARES teams lad pancusbci dcupcd oervfw't taxse- 
cd RescucPdurt! \o they could littcn without n earpiece 
and uik straight into 11 no fundi Duporul positioning oi 
HTplaces arucnrui over the shoulder ru* in ) tot face. 
Made of padded rw-prool Cordura with quki-rdca.sc 
hucfclci. Adjust* u> grab any size HT. Unique Double 
model holds two HTs or HT and spare hattm. 

Single $31. Double $41. +S3 P&H, 

AntennasWest 

Boa 5U062-S. Provo UT84«>5 


RcscuePouch 



ORDER HOTLINE: 

801-373-8425 


P.0 BOX 31500X. PHOENIX. AZ 85046 
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E.H.YOST & CO. 

7344 TETIVA RD. 
SAUK CITY. Wl 53583 

(608) 643-3194 
FAX 608-643-4439 
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QAM Amateur Radio 
OMIVI Callsign Database 

For your PC Compatible. Find Hams by 
Callsign or Name. Browse thru calls. Full 
export by QTH with custom output. All 
U.S. and Canada Calls. Ideal for mailing 
lists, QSLs, etc. Uses 16 MB Hard Disk. 
High Density Floppy (1.44 or 1.2) required 
for install. Updates and options available. 
Interfaces to LOGic, LogMaster, HyperLog 
and others. Demo disk $3.00. 

County Cross Reference Option adds 

county to address info. Lookup or export 
all Hams in a county. Only $7.50. 

<too qc RT Systems Inc. 

3>Oy.yD Box 8. Lacey's Spring. AL 35754 

55 VISA/MC 205-882-9292 


THE FAMED 2 METER 

a. s. a. 9209 

+9 db Co-Linear “MultiWave" Base 
Station Double 5/8 over 1/4 wave 
delivers up to +9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2". 2 Meter Base 
Station 10' length. 

$ 32.43 

+$4.00 S&H 

(SC RES. 5% SALES TAX) 
CHECK IN ADVANCE OR C-O.D. 
ALSO AVAILABLE IN 220 & 440 

(ASA) 

"Service is if Reason For Our Success" 

Tel. (8031293-7888 P-0. Be* 3461 

Waits: 1-800-722-2681 MyrUe Beacft. SC 29578 


i 

/T\ 

Model 9209 
+9db 


Townsend Electronics, Inc. 

presents 

C.M. Howes Kits 


for 

H.F. Amateur Equipment 



THE WORLD'S BEST 
in ham radio books and publications 
28 page catalog $1.00 
Outside USA $2.00 
1-219-594-3661 

Townsend Electronics, Inc. 

Box 415S • PI tree too. IN 46562 
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3622. Make reservations with CARC, do 
Dean Woodman NB9Z, 1501 Ashland, 
Evanston IL 60201-4001 or W9CAF pack¬ 
et on 144.930. 

SOREL-TRACY. QUEBEC, CANADA 
“Hamfest du Quebec 71 will be held at the 
Curling Club located in Tracy. Contact 
Club Radioamateur SoreFTracy Inc., Boite 
Poslale 533, SoreI Quebec, J3P 5N6 
Canada. 

WEST FRIENDSHIP, MD The Maryland 
FM Assn., Inc. will host its Memorial Day 
Hamfest at the Howard County Fair¬ 
grounds, Route #144, from 8 AM-3 PM. 
Rea Maiket tables by pre-registration on¬ 
ly. Contact Melvin Seyle WA3KZR, 15809 
Pointer Ridge Dr, Bowie MD 20716. Tel. 
(301) 249-6147 . Talk-in on 146.16/.76, 
223.16/224.76 and 449.0/444.0 WA3DZD 
Rptr. 

JUNES 

KITCHENER, ONT,, CANADA The Cen¬ 
tral Ontario AR Fleamarket will be held at 
Blngeman Park. Contact Jack Knight 
VE3RGY, 35 Brockville Ave., Guelph, Ont. 
Canada N1E5X5. Tel. (519) 823-1358. 
KNOXVILLE, TN The RAC of Knoxville 
will present its 27th Annual Amateur Radio 
and Computer Fair al the Tenn. Valley Fair 
Grounds. 8 AM-4 PM. Talk-in on 
147.300+, 224.500-. For VE Exams, con¬ 
tact Rich Slover ND4F, (615) 539-4821. 
Ticket/table contact: Angela Crigger 
N4RPR, 2707 Pine Hill Dr., Knoxville TN 
37932. Tel. (615) 694-9071. 

TEANECK, NJ The Bergen ARA will hold 
its annual Spring Hamfest from 8 AM-2 
PM al Fairfeigh Dickinson Univ. VEC Ex¬ 


ams. Flea Market spaces by pre-registra¬ 
tion only. Talk-in on 146.190/.790 and 
145.620 simplex. For Hamfest info cal! Jim 
Joyce K2ZO, (201) 664-6725. Get VE info 
from Pete Adely K2MHP (201) 796-6622. 
Please, no calls after 10 PM. 

JUNE 6 

BUTLER, PA The Breezeshooters of 
Western PA will sponsor their 39th Annual 
Computer/Hamfest from 8 AM-4 PM at the 
Butler Farm Showgrounds. Mobile Check- 
In on 28.495 and 146.520. Talk-in and di¬ 
rections available on 147.96/.36. Fly-in 
available at Roe Airport. Contact Rey 
Whanger W3BIS, Box 8, R.D. 2, Cheswick 
PA 15024. Tel. (412) 828-9383. 
DAVISVILLE, NH The Contoocook Valley 
RC Ham Radio/Computer/Bectronlcs Tail- 
Gate Flea Market will be held from 8 AM-3 
PM. Talk-in on 146.895 K1BKE Rptr. Con¬ 
tact John C. Moore, (603) 746-4817, 
QUEENS, NY The Hall of Science ARC 
Hamfest will be held at the New York Hall 
of Science parking lot, Flushing Meadow 
Park, 47-01 111th St., beginning at 9 AM. 
Talk-tn on 444.200 WB2ZZO Rptr., or 
146.52 simplex. Call evenings only: 
Charles Becker WA2JUJ, (516) 694-3955 
or Arnie Schiffman WB2YXB, (718) 343 - 
0172. 

SPECIAL EVENT STATIONS 
MAY 1 

MEMPHIS, TN The Mid-South ARA will 
operate W4EM 1500Z-2200Z to celebrate 
the Memphis in May Internal! Festival in 
honor of Russia Operation will be in the 
lower 50 kHz of the SSB General 40m- 


12m, and the Novice 10m subbands. AM- 
TOR frequencies: 21.080, 14.100, 7.080 
and 3.580 MHz +/- QRM. For a certificate, 
send QSL and a 9' x 12* SASE to MARA- 
W4EM. do Pat Lane, 3390 North wood 
Dr., Memphis TN 38111. 

SPRINGFIELD, IL The Sangamon Valley 
RC will operate W9DUA 1400Z May 1- 
2200Z May 2, to commemorate the 5th 
anniversary of the dedication of the Illinois 
Vietnam Veterans Memorial at Oak Ridge 
Cemetery. Operation will be in the General 
portions of the 160m thru 15m bands to in¬ 
clude the Novice 10m subband. For a spe¬ 
cial QSL card, send a letter size SASE to 
W9DUA SPL EV> San-gamon Valley Ra¬ 
dio Club, Red Cross Bidg., 1025 S. 6th, 
Springfield IL 62707. 

MAY 1-JUNE 30 

VICTORIA, BC, CANADA The Friend¬ 
ship ARS of Victoria will celebrate the 
1993 Friendship Radiosport Games and 
Hamfest by operating X07G dally at 
2100Z-0500Z in the General class sub¬ 
bands. QS1 direct or by bureau. For de¬ 
tails, contact FARS-Victoria, do Camosun 
College Box 128, 3100 Foul Bay Rd., Vic¬ 
toria BC, V8P 5J2 Canada. Visitors may 
operate a Reld-Day SE Station June 26th 
& 27th. 

MAY 6-7 

KAYSVILLE, UT The Davis High School 
ARC will operate KG7TE 1600Z-2200Z to 
celebrate the beginning of summer vaca¬ 
tion. CW: 14.050, 21.050, 28.050; Phone: 
7.285, 14.285, 21.285, 28.375, 145.59. 
For a certificate, send SASE to Sara Ot- 


terson KB70TZ, 1549 N. Honeybee Cir¬ 
cle, Farmington UT84025. 

MAY 8 

CARTHAGE, TX Carthage AR Service, 
Inc., will operate N5IKS 1400Z-2100Z 
from the Tex Ritter Museum, near the mid- 
<$e of the 40. 20 and 15m General level 
and 10m Novice bands. For a certificate, 
send your contact number, QSL card and 
business size SASE to N5IKB, 221 
Browning St, Carthage TX 75633. 
LONDON, ONT., CANADA The London 
ARC, in conjunction with The London Mid¬ 
dlesex Red Cross, will operate CJ3RCL 
(VE3RCL) in support of World Red Cross 
Day. Operation will begin al 0000 UTC on 
75m around 3.810 MHz, changing every 2 
hrs. Frequencies: 3.810, 7.210, 14.270, 
21.270, 28.270 +/- QRM. For details, write 
to Canadian Red Cross, 840 Commission¬ 
ers Rd. East, London Ont., Canada N6C 
2V5, Attn: Joyce. 

MAY 8-9 

BOSTON, MA The Massachusetts QSO 
Party will be conducted by the Boston 
ARC, under the leadership of the Council 
of Eastern and Western MA Radio Clubs. 
Time: 1500Z Sat.-2100Z Sun. Write to 
Massachusetts QSO Party, Boston ARC, 
P.O. Box 15585 Kenmore Station, Boston 
MA 02215. 

LAS VEGAS, NV The Nevada QSO Party 
will operate OOOOZ May 8-0600Z May 9. on 
6 through 160 meters. Modes: CW, SSB, 
RTTY, SSTV, Packet. Sponsored by Ihe 
Frontier ARS. Contact Jim Frye NW70, 
4120 OakhSI Ave., Las Vegas NV 89121. 


NEW ONLINE CALL DIRECTORY 

Our new HAMCALL service gives you 
494,114+Hams, via your computer. 
$29.95 per year — unlimited use! 


BUCKMASTER PUBLISHING 
Route 4, Box 1630 Mineral, VA 23117 
703: 894-5777 800: 282-5628 
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All Band 

Field Day Antenna 


, „ ine. No knob* to twist*'* 

TXT is NMunc on 80 civ, 40,20, 17.12.10. TNT/2 is No-tunc on 40. 
20,10. Work olher bands w/ tuner, DX &Cain rise w/ frequency. 
Ready to Use 1 Kink-proof No Traps or Reustors 

Includes isolation 1 Wx-Scaled Insulated to 34)00 V 

fralun & 99 ft RG8x % Low Noise Raled 500 Walls 

The modem coax-fed 


version of the classic 
off-center fed mltulom., 

Tl'chnolf n*r-S6.9S |ipd 

Antennas West 

Box 5Q062S, Trove, UT 84605 


P&H 


TNI $89. 9S 

Windom 735 ft. Ion S 

IBS %% a 

ho£ 801-373-8425 
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CABLE T.V. CONVERTERS 

JerrolcT. Oak. Scientific Atlantic, Zenith. & 
many others. "New" MTS stereo add-on: 
mute & volume. Ideal for 400 & 450 owners. 

1-800-826-7623 SE — 

B & B INC. ■ 

4030 Beau-D-Rue Drive. Eagan MN 55122 
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DIGITAL FIELD STRENGTH METER 

FS 73 

“SIGNAL CUBE”® 

High Performance. Pr*cujon Instrument 
measures m relative and 
absolute units 


• Relative measurements from 60 Hz to the GHz range and 
absolute measurements from 1 MHz to 100 MHz. 

(Broad band with no tuning adjustment). 

• Adjustable length dpole antenna sets required sensitivity 
(At high gam settings, ambient R .F. fields from local 
sources will indicate on the display). 

• Dipole antenna efiminates need for a counterpoise. 

(A single antenna type field strength meter utilizes the 
person holding the unit as the counterpoise). 

• Consistent and repeatable readings can be obtained 
with the Nye Engineering unit since it is not necessary for 
the observer to hold or be in dose proximity to the meter. 

• A heavy duty cast aluminum, gasketed cubical enclosure 
is used. It does not easily tip over. 

• The “SIGNAL CUBE"* is factory calibrated to a standard 
for both absolute and relative measurements. 



NYE ENGINEERING CO. INC. 


4020 Gait Ocean Drive Suite #606 
Ft. Lauderdale, FL 33308 


Mode In USA 

Phone: 305-566-3997 
Fax: 305-537-3534 


$169 

plus S5.00 shaping 
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ECTORTINDER 

HAND-HELD 
PHASE SENSE 
ANTENNAS FOR 
VHF DIRECTION 
FINDING. USES 
ANY FM XCVR. 
COMPASS GIVES 
DIRECTION. 
ARMS FOLD FOR 
STORAGE. TYPE 
VF-142 COVERS 
BOTH 2-MTRS & 
220MHZ. OTHER 
MODELS AVAILABLE. 
WRITE OR CALL FOR 
MORE INFO. 

$3.50 SHIPPING & TYPE VF-142 

CA. ADD TAX) $129.95 619- 

RADIO ENGINEERS 565-1319 


X 


3941 MT. BRUNO AGE AVE. 
SAN DIEGO CA.92111 
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MAY 10 

PROMONTORY, UT The Ogden ARC will 
operate NL7JE to commemorate the driv¬ 
ing of the Golden Spike at Promontory 
Summit UT. Operation will be from 0001Z- 
2100Z on one of the following: 3.970, 
7.270, 14.280, 21.375 and 28.415 MHz. 
Send QSL and SASE to Ogden ARC, P.O. 
Box 3353, Ogden UT 84409. 

MAY 15 

FORT WALTON BEACH, FL The Play¬ 
ground ARC will operate W4ZBB from the 
Air Force Armament Museum, to give an 
Armed Forces Day salute to U.S. troops. 
Operation will be 1600Z-2200Z in the 
General portions of 40, 20, and 15m and 
in the Novice phone portion of 10m. For a 
certificate, send business size SASE and 
contact number to PARC, P.O. Box 873, 
Fort Walton Beach FL 32549. 

PASADENA, MD The 149th Anniversary 
of the telegraph message “What Hath God 
Wrought," will be commemorated by the 
Bay Area ARS through the operation of 
KB3MF, 1300 UTC-2000 UTC, from the 
Baltimore/Washington area, CW frequen¬ 
cies: 7.125, 14.035, 21.145, 28.245 MHz. 
Send your QSL card and QSO details 
along with an 8 1/2“ x 11* SASE, to Ray 
Robley, Bay Area ARS, 211 Laurel Rd., 
Unfbf'cum His. MD 21090, to get a certifi¬ 
cate. 

MAY 15-16 

ST, CHARLES, MO Station WB0HSI will 
operate 1300Z-2100Z as part of the Lewis 
and Clark Rendezvous commemorating 


the departure of the Lewis and Clark 
Expedition on 21 May 1804. Frequencies: 
7.265, 14.265, 21.365, 28.465, 146.67. 
AO-13 Modes B and J, as propaga¬ 
tion and QRM permit. For a certificate, 
send a 9“ x 12“ SASE to St. Charles ARC, 
P.O. Box 1429, St. Charles MO 6332- 
1429. 

WALL TOWNSHIP, NJ The Ocean-Mon- 
mouth ARC witt operate 16G0Z May 15- 
1600Z May 16 to commemorate the Mar¬ 
coni Memorial Tower Radio Site. CW will 
be up 10 kHz from bottom of Novice sub¬ 
bands and 10.145, 14.045, 18.080 MHz 
and bottom of General 80-15m and 
Novice 10m phone subbands. For certifi¬ 
cate send a 9* x 12" SASE (or SI U.S.) to 
OMARC, P.O. Box 75, BracSey Beach NJ 
07720. 

MAY 15-17 

OAK PARK, Ml The 1993 Michigan QSO 
Party will be sponsored by the Oak Park 
ARC, 1800Z Sat. May 15-0300Z Sun. May 
16, and from 1100Z Sun. May 16-0200Z 
Mon. May 17. Contact Mark Shaw K8ED, 
27600 Franklin Rd., Apt. 816, Southfield 
Ml 48034. 

MAY 16-17 

HANSKA, MN The New Ulm ARC will 
operate KB0IWV 1600Z-2359Z May 
16th to celebrate Hanska’s 9th annual Syt- 
tende Mai, and on May 17th to commemo¬ 
rate the anniversary date (1814) of the 
Constitution of Norway. Tune in on 3.875, 
7.250, 14.250, 21.350, and 28.350 +/-. For 
a certificate, send QSL and a 9* x 12* 
SASE with two first class postage, or a 


#10 SASE for a folded certificate to 
KBOfWV, NUARC, RR4, Box 14-A, New 
Ulm MN 56073 USA. SWL reports 
welcome. 

MAY 17-22 

DAVIS MTNS., TX Amateur astronomers/ 
hams representing the Southwest region 
of the Astronomical League, will operate 
K5GH at the 12th annual Texas Star Party. 
Frequencies: (+/- QRM): 28365, 21365, 
14265 and 7265. SSTV and CW contacts 
on request. For an astronomical theme 
QSL card, send QSL/SWL report and 
SASE to K5GH-TSP, 2619 Bordeaux, 
McKinney TX 75070. 

MAY 21-23 

LIBERTY, NY The Long Island Mobile 
ARC'S Junior Operators Committee will 
operate K2YEW from their QRP camping 
weekend at Mongap Pond Camp grounds. 
Frequencies: 7.040, 3.560 CW and 7.225 
phone. For certificate, send SASE to 
Robert Todaro N2JfX, 2218 E. 73rd St.. 
Brooklyn NY 11234. 

MAY 22-23 

SUMTER, SC The Sumter ARA will 
operate WA4UMU from the Swan Lake 
Iris Gardens, to commemorate the Sumter 
County Iris Festival. Operation will be¬ 
gin at 1700 UTC and continue for 24 
hrs. on the General Portion of 80, 40, 20 
and 15m; and on the Novice portion 
of 10m. For a Certificate, send QSL and 
9* x 12* SASE to KC4SZG call book ad¬ 
dress. 


MAY 29 

DECATUR, AL Station AB4RE will be op¬ 
erated by the Morgan County ARC to 
commemorate the Alabama Jubilee 
Memorial Day Weekend celebration at 
Point Mallard Park. Time: 0900-2100 CST. 
Operation will be in the General portion of 
the 40m band and the Novice portion of 
the 10m band. For a Certificate, send QSL 
and a 9* x 12* SASE to AB4RE, Steve 
Simmons KD4KTV, 1603 1st Ave. SW, 
Decatur AL 35601. 

MAY 29-30 

LOGAN, UT Members of the Bridgerland 
ARC will operate N7LMO 1600Z May 29- 
0200Z May 30, to celebrate the Mountain 
Man Rendezvous commemorating the 
early Mountain Men and Indian fur trading 
rendezvous. Operation will be in the 
Novice 10m phone subband and in the 
lower 25 kHz of the General 15 and 20m 
phone subbands. For certificate QSL send 
8 1/2" x 11“ SASE with 2 oz poslage to 
Dean Stevens, P.O. Box 332, Millville UT 
84326. 

MAY 29-31 

WELLSBORO, PA Tioga County ARC 
will operate W03C 1500Z May 29-1700Z 
May 31, to celebrate the 100th Anniver¬ 
sary of the Pennsylvania State Park Sys¬ 
tem. Operation will be on the lower portion 
of the General 80, 40, 20, and 10m bands 
and Novice 80, 40, 20, 10m bands. For 
QSL and Certificate, send QSL and 9* x 
12* SASE to Darlene Rahn W03C. R.D. 
#6 Box 200, WeBsboro PA 16901. 


EVERY ISSUE 
Of 73 

on microfiche! 

The entire run of 73 from October, 1960 
through last year is available. 

You can have access to the treasures of 
73 without several hundred pounds of 
bulky back issues. Our 24x fiche have 98 
pages each and will fit in a card file on 
your desk. 

We offer a battery operated hand held 
viewer for $75, and a desk model for 
$220. Libraries have these readers. 

The collection of over 600 microfiche, is 
available as an entire set, (no partial sets) 
for $285 plus $5 for shipping (USA). 
Annual updates available for $10. 

Your full satisfaction is guaranteed or 
your money back. Visa/MC accepted. 

BUCKMASTER 

PUBLISHING 

‘'Whitehall” 

Route 4, Box 1630 

Mineral, VA 23117 

703-894-5777 

800-282-5628 
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DSP NOISE FILTER 




LOW COST - $149 


Reduce noise and interference! 

- Automatic noise filter for speech 

Eliminate heterodynes! 

- Multiple automatic notch filters 



$149 

Model DSP-9 


Razor-sharp audio filters! 

- 1.8 and 2.4 kHz speech bandpass 
- 200 Hz CW bandpass 

Digital Signal Processing (DSP) technology provides unmatched perfor¬ 
mance in reducing noise and interference. Improve any receiver without 
modifications. Simply connect between your radio and loudspeaker. Enjoy 
cleaner, quieter speech and CW. 

Ask about our advanced model DSP-59 with over 300 filter combinations. 

Factory assembled - high quality. ORDER TODAY! 

Timewave Technology Inc. 

2401 Pilot Knob Road, St. Paul, MN 55120 
612-452-5939 FAX 612-452-4571 VISA/MC 
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Hams with class 


Let’s Concentrate Now 

Carole Perry WB2MGP 
Media Mentors > fnc. 

PO. Box 131646 

Staten Island NY 10313-0006 

Of all the skills that get taught in a 
classroom, concentration and follow¬ 
ing directions are most often over¬ 
looked. Perhaps with the rise of tech¬ 
nological advances in information 
storage and retrieval there Is a de¬ 
cline in emphasis on the basic mem¬ 
ory and concentration skills. As a 
teacher of amateur radio In the class¬ 
room to 6th, 7th and 8th graders. I 
am appalled at the lack of ability of 
many students to focus on a task, 
concentrate, and to follow directions. 

I am forever pointing out how much 
time we waste redoing work that was 
hastily rushed through without 
thought. 

Fortunately, amateur radio in a 
classroom gives the instructor ample 
opportunity to train youngsters (and 
adults as well) to improve their audi¬ 
tory and concentration skills. The 
very first time I hand out code prac¬ 


tice oscillators to a class is when the 
first lesson of “listening" occurs. In an 
average class of 40 youngsters, the 
children will get 20 keys to practice 
on. using the "buddy system." They 
are literally forced to listen to just the 
person sitting next to them, and to 
block out everyone else's tones. I 
smile to myself as they inevitably get 
very frustrated and try to convince 
me that it’s impossible to hear only 
their neighbor with so much other 
“noise” going on all around them. I 
keep reassuring them that with total 
concentration they will definitely be 
able to hear each other. 

Of course, as their auditory and 
concentration skills improve during 
the term, most of the children be¬ 
come quite good at being able to dis¬ 
tinguish particular tones. I remind 
them periodically about how far 
they’ve come. It‘s a great motivation 
to do better when someone realizes 
that with appropriate effort they can 
master new skills. 

By the end of the term, almost ev¬ 
ery student has improved his or her 
ability to concentrate solely on their 


neighbor’s messages, to the exclu¬ 
sion of the other children’s sounds 
and the distractions coming from the 
hallway outside our room. This exer¬ 
cise is just one example of the “hid¬ 
den" benefits the children get in a 
ham radio class. It doesn't matter 
that every student won't pass their 
code test; that's okay. What does 
matter is that in all of my 12 classes, 
every child will have gotten more self 
esteem by acquiring basic tools that 
are needed to be successful in all 
their studies. 

Following Directions 

Before we get to the part of the 
term where some of the youngsters 
will be filling out the FCC license ap¬ 
plication. we have an entire lesson 
devoted to following directions and 
carefully reading written instructions. 
(Another valuable lesson!) Because I 
always like the more tedious lessons 
to have a little “zip” to them, I make 
my point about the importance of fol¬ 
lowing directions and reading every¬ 
thing carefully through a little fun ac¬ 
tivity. I believe that the lessons the 
children learn through a need-to- 
know situation or an amusing demon¬ 
stration will be well learned and well 
retained, 

The following is the “test” paper 
that I have waiting on everyone’s 
desk when they enter the room. I 
don’t say anything to them. On the 



Photo A. Using Morse code in the 
classroom can improve auditory and 
concentration skills. 


board is written, “This is a timed 
test—you have only five minutes. 
Good luckl” 

1. Read everything carefully be¬ 
fore doing anything. 

2. Smite, then sit back comfortably 
for the next five minutes. 

3. Circle the word "everything” in 
instruction #1. 

4. Brush away an imaginary fly. 
Blink four times. 

5. Sign your name after instruction 

# 1 . 


Portable Power/Charger 
Only S 79.95* 


• Multi Output at 3, 6, 9 or 12VDC 

•Charge from AC or 12vdc source) 

■ Automatic shutoff at full charge 

(12v recharge less than 3 hrs) 

• Built-in Voltage - Charge Meter 

• Sealed load acid 6.5 AH battery 

• Supplied with 12 VDC cigar tie 

plug and UL listed AC adaptor i 

• Weight: 8 lbs LWH: T x 4’ x 8* 'M- a, | 

• Great power for Field Day. Contests. Mobile. HTs.TV, 

RV. cellular, camcorder, I2v vehider boat starter, and 

all cf your indoor; outdoor portable power needs • 




Window Mount BWM-1 
Only $ 13.95* 


1 Get your rubber duck outside with 
the BWM-1 Window Mount. This 
handy mount dips over your cars 
window and lets your antenna get 
out and above the car root grving 
you better range into your local or 
distant repeater.High quality BNC 
to BNC connector can be used on 
your own coax or with optional 6' 

I 50 ohm, Model BC 6-174 Cable, priced at only S 10.95’ 

I You can buy bolh the moun t an d tho6' cable for $ 23.00* 
| (cable and antenna shown in photo are extra cost options) 



’ prices do not mcl u de CA sales t ax orshippi ng & h andling 
Add S2.50 S&.H per order • Master Card & Visa welcome 
| Send for our monthly flyer on radio and computer specials 


Trionics PO Box 1434 

Rancho Cordova, CA 95741 
Phone/fax: (916) 366-7408 


CIRCLE 166 ON READER SERVICE CARD 

62 73 Amateur Radio Today • May, 1993 


COMTELCO 


INDUSTRIES 


iMAGNET 
Ht MOUNT 
Dual Band Mobile 

140 mhz, 440 mhz 


Multi-Whip Mobile 

140 mhz, 220 mhz, 440 mhz 

150 Watt Power Rating 
Supplied with 12ft of RG58 Coax 
Choice of BNC or PL259 Connector 

1 - 800 - 634-4622 

I Quality products Made in the U.S.A. 

COMTELCO INDUSTRIES INC. 

501 Mitchell Rd., Glendale Kts., IL 60139 
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PERSONAL COMPU TEH REPEA TER CONTROLLER 



/ Full Duplex Autopatch 
/ 911 Emergency Access 
/ Reverse Autopatch /Toll Restriction 
/Voice Mall /Voice ID's /BSRX10 
/Voice/Tone/DTMF Paging /Scheduler 
/Links /Programmable Courtesy Tones 
/Hardware Logic I/O /Real Time Clock 
/Morse Code Practice /Remote Base 

PCRC/2 Combines the power of your 
XT/ATplatform with a high quality play and 
record voice digitizer creating the ultimate 
repealer controller. fattf. $695 

c SEE YOU IN DAYTON! 

Fax 563-4716 BBS: 266-1516 booth 430 
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WEFAX To The Max 



PC GOES/WEFAX 3.0 $250 


PC GOES/WEFAX 3 0 *s a professional fax reception sys¬ 
tem for the IBM PC. It includes an AM/FM demodulator, 
software, cassette tutorial and 325 page manaul Check 
this partial list of our advanced features: 

Res. up to 1230x800x256 APT Lat'Lon Grids 
Unattended Operation Orbital Predation 

Colorization Frame Looping 

Zoom, Pan, Rotation PCX & GIF Export 

Contrast Control Grayscale Printing 

Tuning Oscilloscope Infrared Analysis 

Photometry/Histograms Variable IOC & LPM 


PC HF FACSIMILE 6.0 $99 


PC HF Facsimile 6.0 is a complete shortwave FSK fax 
system for the IBM PC It includes an FSK Demodulator 
software. 250 page manual and tutonai cassette Call or 
wnte for a complete catalog of products. 


Software Systems Consulting 

615 S. El Camino Real, San Clemente, CA 92672 
Tel:(Z14)498-5784 Fax:(714)498-0568 
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6. Mentally subtract 19 from 26 
and extend as many fingers as there 
are digits in the answer. 

7. If 9 is divisible by 3, touch your 
head while you count silently to 11. 

8. Draw a rectangle around the 
word "doing” in instruction #1. 

9. Loudly call out your name when 
you read this instruction. 

10. On the reverse side of this pa¬ 
per add 8,457 and 9,063. 

11. Put a circle around your an¬ 
swer for #10. 

12. If you think you have followed 
directions carefully to this point, call 
out loudly, “l have." 

13. Cross your left ankle over your 
right ankle. Then uncross your ankles 
and slap your right heel. 

14. In a low whisper, count back¬ 
ward from 10 to 1. 

15. Punch three holes In the top of 
this paper with your pencil. 

16. If you are the first student 
to reach this point, call out loudly: 
“I am the leader in following direc¬ 
tions.* 

17. Grasp your throat with both 
hands and open your mouth. 

18. Underline all even numbers on 
the left side of this paper. 

19. Say clearly: “I am nearly fin¬ 
ished. I have followed directions.* 

20. Now that you have finished 
reading everything carefully, do only 
instructions #1 and #2. 

Not only is this a terrific lesson 



Photo B. The 1 buddy system " forces each child to listen to th 


that children can have fun with and 
learn an invaluable lesson from, but it 
can be a great ice-breaker in an adult 


radio class as well. Whether you’re a 
classroom teacher or an evening in¬ 
structor. remember that we all learn 


better tn a relaxed, non-threatening 
environment where it’s okay to have 
fun while learning. j§|| 



Incl Packel, SWL 
Exams, SSTV, CW. 

Control, Mods. P fl mM 
FCC regs, FAX. A ■ 
and more’ ▼ | 


World Tnvdor. breathtaking multimedia siide show $19 
j Ency. of Sound: WAV sound effects, ©rig music? $19 
f Mwdleai Library- from US Dec* of Health - $9 
Clipart GoSath 1000s of T1F/FCX hnsges - $ 19 
Complete Bookshop Classics. History. Cooking. Jokes! $19 
Wtndoware progs for Windows Busi, Educ. Utils Games $19 
Sound Senaetlons: sounds, voices for Adlib, Sndblstr. midi $19 
Too Many Typefontel ATM/Adobe 1,TrueType. HPIJ, utils $19 
Bibles & Religion New+Old Testament, + lots of progs! - $19 
Our Solar System: Exciting NASA photos -t astron progs $19 
Oeathstar Arcade Battles: Exciting action casino games $19 
Shareware Overload! 6O0mb. fipped, recent releases! $19 
Phoenix Shareware v.2- Excellent shareware assortment - $19 
Phoenix Shareware »,3- New edition? Latest releases' - $39 
i Business Master 1100 f&OOmbl shareware lyut&i progs $39 
Education Master 6GOn& shareware, prethru Ngfr school S39 
VGA Spectrum Sound & VGA graphics shareware $29 , * 

Game Master Giant collection, all types - $39 tV 

Street Atlas USA Full USA street rmp $99 fm fbftf Of 

Rom wore CO Magailne - World F netbook - $ 19 faxgaUsP. 

Complete Works of Shakespeare unabridged • $29 
Wayzata World FectbookA Navigator - just released! $29 
Sherlock Holmes on Disc All stories ♦ medical casebooks $29 
So Much Shareware vol 1- 4420 archived files? 500 mb- $29 
Conan The Cimmerian: excritng action, supernatural adven. $39 
Spirit of Excallbur - Fantasy combat interactive adventure - S39 
I Windows Master Tons of Windows based programs - $39 
; USA Nation si Perks - An exciting mufcmecSa tour? $59 
ProPhone Entry Level '92 U.S. yellow/white pages 3 discs $77 
ProPhane *93 USA ydbnv/whtta pages 7-disc set $222 

fan faee fatyenl 

Min order $29 Shipping: 48 slates $5 s$h for 1st 3 CDs, Sl/CO ad- 
dl'l Others: call/tax for rales No surcharge lor MasieiCardA/isai 
Prices subject lo change Not 'osponsibe for typographical errors 



ORP HF HT 

8()m4()m*2()m-17m-15m* 10m*6m 

Who says you can’t take it with you? 

Imagine the thrill of working DX with one of 
these tiny single band HTs! Output 2 watts SSB or 
CW. Sensitive superhet receiver with noise 
blanker. RIT. AGC. and S-metcr. 2 VXD ranges 
on each band (25KHz on 80/40. 50KHz on 20- 
6m). Built in speaker and microphone. Carrier 
and sideband suppression >40dB. Total weight 
20oz {inch batteries).Rugged metal case. 




** m 

o C '■* ? 


1.5**1) x 2.5" W x 6”H 

j 5 J |f >pl»onu! Accessories: 

MX-28S I Dm 
MX-50S 6m 

$349.95 
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Shipping and handling $5 
CAorders add Sales Tax. 
Money back guarantee. 


j*Cwn Box 194 1 Ben l.omond < A 95005 

(408) 335-9120 FAX 335-9121 
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How To Get Starte d\ 

In Packet Radio 


Enter the exciting 
world of packet ra¬ 
dio today with How 
To Get Started In 
Packet Radio . Dave 
Ingram. K4TWJ, 
wrote this begin¬ 
ner's guide to 
packet radio in an 
easy-to-understand manner. It starts with 
a non-technical description of packet ra¬ 
dio, followed by chapters that include 
getting started, setting up your station, 
networks, BBSs, portable and high-fre¬ 
quency operation and even a Packet Ra¬ 
dio Equipment Survey . There’s also an 
appendix that includes circuits for inter¬ 
facing equipment. Join the most excit¬ 
ing and rapidly growing area of ham 
radio today! Order your copy of How To 
Get Started In Packet Radio book for 
only $9.95! (plus $2,00 S&H). 

^■^NARA 

NAUONAI amateur radio association 


P.O. Box 598, Remond, WA 98073 
Orders Only 1-800-GOT-2-HAM 
Inquiries (206) 869-8052 
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Qrp 

Low Power Operation 



Photo A. Prototype (or the controller. 


Michael Bryce WB8VGE 
2225 Mayflower NW 
Massillon OH 44646 

Space restrictions for the March 1993 
"QRP" column did not allow me to in¬ 
clude the schematic for the controller. 
We'll take a look at the entire project this 
month. 

Three of the four chips used in the 
controller are LM324 op amps. They’re 
easy to come by and very inexpensive. 
Each LM324 consists of four op amps. 
The LM324 operates on a single power 
supply, a great advantage over the 741 
op amp. If you build the circuit on pert 
board, notice the unusual location of the 
VCC pin (pin #4) and ground (pin #11) of 
this chip. Also, don’t short the output of 
any of the amplifiers or you may dam¬ 
age the chip. 

In the March column I described the 
array detect and power supply systems, 
as well as the state-of-charge reference 
source. This time around, we’ll look at 
the FET driver and the driver switching. 
A quick look at the over-temperature 
comparator will wind up the tour. 

From the voltage divider the battery 
sense is buffered by U1C. The output is 
then run to U1B where it is compared to 
the SOC reference voltage. Two 22 pF 


capacitors connected back-to-back 
slowly charge and discharge, depending 
on the input from the battery sense line. 
The output, on pin #8, will slowly rise 
and fall along with the battery’s terminal 
voltage. The output of this amplifier, pin 
#8, is then routed to two more locations. 
First, it goes to U3B. This amplifier and 
U3D compare U3B’s output and also act 
as LED drivers. Op amp U3 controls the 
function of the charging and charged 
LEDs. 

The output of U1C also goes to U2D. 
Op amp U2D takes the output from U1C 
and the SOC reference voltage and will 
generate a string of pulses when the two 
voltages are alike, if either one of them 
changes, the output of U2D will also 
change. This is how the FETs are 
switched on and off—by the action of 
U2D. 

The last op amp before the gate driv¬ 
er is U3C. This op amp acts like a switch 
to provide a nice square wave to the 
voltage pump. When its output is low, 
the voltage pump is turned on. This then 
turns on the FETs and they conduct, 
passing current from the array to the 
battery bank. 

The voltage pump is nearly identical 
lo the one that I mentioned in the first 


part of this series. A 
4001 CMOS chip will 
be used as an oscil¬ 
lator running about 
300 kHz. The oscilla¬ 
tor runs all the time 
and is never turned 
off. Gates C and D 
act as switches to 
couple the oscillator's 
energy into the volt¬ 
age multiplier diodes. 

The output runs 
about +22 volts to the 
gates of the FETs. 

This is a bit over the 
maximum limit of the 
gates and therefore a 
20-volt zener diode 
clamps the gate drive 
at +20 volts. This +20 
volts turns on the 
FETs. 

Although the FETs 
have a very low RDS 
(on), they can still 
generate heat when passing large 
amounts of current. The blocking diode 
will generate more heat at higher cur¬ 
rents because of the 0.3-volt drop 
across it. A 10k thermistor monitors the 
temperature of the heat sink. U2C is a 
simple comparator checking the thermis¬ 
tor’s voltage drop across the other 10 k 
resistor. When the comparator switches 
states, the output on pin #8 goes high. 
This high is fed back to the input of the 
chip, providing a set hysteresis. This will 


keep the over-temperature shutdown 
from oscillating at the over-temperature 
point The output also goes to the LED 
driver. When an over-temperature condi¬ 
tion occurs, the ‘'charging" LED will be 
forced off. Also, the SOC reference on 
pin #13 of U2D will be forced high, turn¬ 
ing off U2D. Pin #8 of U3C then be¬ 
comes high and turns off the voltage 
pump. The FETs are then turned off 
during an over-temperature condition. 
Everything will stay this way until the 


MAKE RADIO FUN AGAIN' 



KEPEA7ERMAP800K 

NEW! 

1993-94 

INCLUDES: 


900 MHz 
1.2 GHz 

Our quality Repeater Maps are now 
available in book form! That’s right, 
our new book includes all U.S. 
States, all Canadian Provinces, 
Mexico, Central America and the 
Caribbean! Maps show city 
location, repeaters, highways, hcffrj 
dealers, and tourist information! 
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loom, Scanners 
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QSLCARP 

HOLDERS 

Disploy your QSL cards 
with pride! Plastic card 
hangers protect your 
cards. Each pack 
contains two holders. 
Each holder $4 95 
displays 20 cards; pj^ 


QUICK-N-EASY 

SHORTWAVE 

New book includes 
everything you need 
to know To have fun 
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CELEBRATING OUR 
20th ANNIVERSARY!! 


Call Today To Check Our Anniversary Specials 
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Call or write for current flyer 
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Figure 2. PC board pattern and parts placement for the controller. 


heat sink's temperature drops below the 
reference voltage set by the 10k resistor 
and the 3.3k resistor voltage divider con¬ 
nected to pin 10 of U2C. 

By changing the value of the 3.3k re- 
srstor, you can alter the turn-on tempera¬ 
ture. Lowering the value will raise the 
over-temperature shutdown. Using a 
well-calibrated fingertip and a pot, I ad¬ 
justed the pot until over-temperature 
shutdown occurred when I thought the 
heat sink got too hot. I then removed the 
pot, measured its resistance and in¬ 
stalled the nearest value-fixed resistor. 

Because this is a rather complex pro¬ 
ject using almost 16 1C gates, it’s best to 
use a PC board. FAR Circuits (18N640 
Field Court, Dundee IL 60118) has one 
available for $9 plus Si .50 shipping and 
handling. If you’re really up to it, pert 
board may also be used. There are no 
special precautions required if it's built 
on perf board. Photo A shows my first 
prototype. 

Construction is basically straightfor¬ 
ward. Sockets for the ICs really help in 
troubleshooting the project. If you're re¬ 
ally brave, solder everything in, including 
the ICs. Watch for correct polarity of the 
diodes and the electrolytic capacitors. 
Remember, the two 22 pF caps near U1 
connect back-to-back. The circuit will not 
operate correctly if they are placed 
backwards. 

The MBR1635 blocking diode as well 
as the FETs mount to a heat sink. In my 
units, I use a 6' x 4’ x 1/8* aluminum 
sheet to hold the PC board as well as 
the two active devices. Because both 
have hot cases, -they must be insulated 
from the heat sink. Radio Shack sells a 
TO-220 mounting kit for about a buck. 
Also note that the lead from the blocking 
diode and the drain of the FET are con¬ 
nected together. Caretufly bend over the 
leads of both devices and solder them 
together. The leads are quite fragile and 
are easily broken off at the plastic body 
of the device. 

The source lead connects to the PC 
board via a #12 gauge wire. Another 
length of #12 gauge wire connects the 
cathode of the blocking diode to the ar¬ 
ray via the terminal block. 

If you're going to run over 6 amps 
through the controller, the PC board 
trace between the + battery terminal and 
the source lead of the FET should be 
strengthened. Again, a piece of #12 
gauge wire soldered over the trace will 
take care of the problem. 

Setup will require a digital VOM and 
a variable power supply. Connect the 
power supply to the battery terminals. 
Turn on the supply and adjust It to 14 
volts. Using your VOM, check for proper 
voltage of +12 volts at the 7812 regula¬ 
tor. Check for VCC at pins 4 of each 
LM324 and at pin 14 on the 4001. None 
of the LEDs should be on at this time. 

Check the voltage on pin 7 of U2A. It 
should be close to 4 or 5 volts. By ad¬ 
justing the Ik trimmer, set the output of 
U2A to 4.5 volts. Verify this voltage on 
pins 10 of UlB, pin 13 of U2D, pm 12 of 
U3D, pin 10 of UX and pin 5 of U3B. If 
you're missing one. then you have a 
wiring error or solder bridge on the PC 
board. 

Check the voltage on pin 1 of U2. It 
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should be around 4.5 volts. By adjusting 
the 470k trimmer, you should be able to 
increase and decrease the voltage. Set 
this point at 4.766 volts. That’s one-third 
the battery voltage of 14.3 volts, our 
fully-charged terminal voltage. 

Turn off the power supply and re¬ 
move it from the battery terminal on the 
block. Reconnect them to the array ter¬ 
minals. Connect a small amp/hour bat¬ 
tery (6.5 amp/hour is ideal) to the battery 
terminals. Adjust the power supply to 16 
to 18 volts and turn it on. The “ARRAY” 
LEO will come on, as will the “CHARG¬ 
ING* LED. If you can monitor the current 
from your power supply, you should see 
current flowing into the battery at this 
time. If not, check for +20 volts on the 
1993 


gate of the FET. Also, double-check the 
blocking diode and FET drain connec¬ 
tions for errors. 

As the terminal voltage of the battery 
hits 14.3 volts, the output of U3C will be¬ 
gin sending square waves to the voltage 
pump. This will rapidly turn the FET on 
and off, controlling the flow of current in¬ 
to the battery. An oscilloscope connect¬ 
ed to pin 8 of U3C will show this clearly. 
The “CHARGING" LED will now go out 
and the “CHARGED" LED will come on. 

During the charging process, you can 
try out the over-temperature shutdown 
by flicking your BIC on the thermistor. 
The “CHARGING" LED will go out and 
the “OVER TEMP" LED will come on. All 
charging will stop at this time until the 


thermistor cools down. When its temper¬ 
ature is cooled back enough, charging 
will resume. 

By using one FET and the MBR1635, 
you can get up to 16 amps of current 
flowing, the maximum rating of the 
MBR1635. By using an SD51 diode and 
two or more FETs in parallel, you can in¬ 
crease current capacity up to 45 amps. 
One BUZ348 FET and a SD51 diode will 
provide about 20+ amps of current You 
can add more FETs in parallel by con¬ 
necting all the drain and source leads to¬ 
gether. The gate leads will require a 
separate 10k resistor for each FET. 

Next month I’ll have some trou¬ 
bleshooting tips for the project and some 
modifications as well, E52 
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A Versatile NiCd Charger 

Simple to build with off-the-shelf parts. 

by Ivan T. Lorenzen W4JC 
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Figure 1. W4JC NiCd charger. 


W ith the ready availability of all kinds 
of chargers, you may well wonder 
why anybody would bother to build one. 
One good reason is that by adding a few 
things (like a timer, a latching relay, a con¬ 
stant current regulator, and provision for 
adjusting both the charging and trickle 
rates) you will have a truly versatile NiCd 
charger. It will; (1) satisfy a wide range of 
current requirements; (2) automatically 
switch over to a trickle rate at the desired 
time; and (3) charge any number of cells, 
from one cell to 18 cells, with any mAh rat¬ 
ing from 100 mAh to 1500 mAh. And it 
won’t go back to charging again at the end 
of 24 hours. 

There are probably as many philosophies 
regarding the best way to charge NiCds as 
there are people who use them. Some argue 
that constant voltage is best, others say con¬ 
stant current, and still others argue the mer¬ 
its of pulsed DC over filtered steady-state 
DC. It has also been argued that, in prac¬ 
tice, one will work about as well as another, 
provided that limits are observed to prevent 
damage to the cell(s). I have used the con¬ 
stant current method for years and have 
gotten excellent cell longevity. The original 
250 mAh pack in my early Tempo SIT 
handheld lasted for over 12 years and faith¬ 
fully delivered its full capacity all that time, 
until it finally died of old age. 

The usual practice has been to discharge 
the pack until the low-battery indicator 
comes on. On gear that has no low-battery 
indicator the NiCds are not put on charge 
until the terminal voltage is down to 1.0 
volt per cell. Instead of the commonly used 
charging rate of 10% of the cell’s rated ca¬ 
pacity (0.1C), NiCd life can be extended if 
the charger is set at 0.08C and left on for 18 
to 20 hours to achieve approximately 150% 
of the NiCd mAh rating (1.5C). At the end 
of the charging period the NiCds are put on 
a trickle charge set at one-half the charging 
rate, 0.04C. The NiCds can be left on 0.04C 
trickle charge continuously until they are to 
be used, and they will retain full charge un¬ 
til put into service. 

The circuit of this charger contains noth¬ 
ing new and is quite simple. See Figure 2. 
All components are standard, off-the-shelf 
parts. The parts list includes Radio Shack 
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catalog numbers for some of the parts that 
may not be readily available elsewhere. The 
100 ohm and 250 ohm potentiometers are 
available from Digikey (Telephone: 1-800- 
344-4539). Wiring is point-to-point, and the 
parts placement is not critical. Any box of 
adequate size to hold the parts may be used. 
The timer is a standard table-top type and 
sits alongside the charger. The polarized 
AC female socket supplying AC to the 
timer and the male polarized AC plug 
which plugs into the socket on the timer are 
from an AC extension cord, and polarities 
must be observed. 

When SW1 is closed, AC is applied to 
the green pilot lamp, the timer clock, and 
Tl. The relay is not yet energized, and its 
charger contacts connect the regulator out¬ 
put to the trickle adjustment potentiome¬ 
ters, so the desired trickle rate may be set 
immediately by adjusting R5/R6. 

At this point, rotate the timer clock dial 
until its internal switch closes, sending 
AC to the “start” switch. Pushing the 
“start” switch lights the red pilot lamp and 
energizes the relay. One set of contacts 
holds the relay in its energized position. 
The other set of contacts switches the 
regulator output to the charge position, and 
the charging rate may be set by adjust¬ 
ing R2/R3. Since the regulator is connected 
as a constant current device, any number of 
NiCd cells from one to 18 may be con¬ 


nected to the charger output terminals. 

When the timer clock turns its internal 
switch to “off,” both sets of relay contacts 
open, and the NiCds are switched to trickle 
charge at the rate previously set. The charge 
rate will not come on again unless the 
“start” switch is pushed. 

This charger will do what you may now 
be using two or three chargers to do, and it 
will do it better. 

Construction 

All parts arc mounted on the panel. Re¬ 
move the panel from the project box or case 
and temporarily position the parts to assure 
adequate clearance, before holes are marked 
and drilled. 

The following parts are mounted on a 2" 
x 4" piece cut from unclad perf board: the 
relay socket, C2, C3, the bridge rectifier, 
and the LM317T in its heal sink. If a 
mounting angle bracket is not available, you 
can remove the center lug from a tie-point 
strip and bolt it to the perf board, then 
mount it on a meter bolt. 

A tie-point strip, with one lug cut off, can 
be mounted on the other meter-mounting 
bolt and used for the junction of the meter- 
shunt resistors. A tie-point strip may also be 
fastened to one of the mounting bolts hold¬ 
ing the transformer and used for the several 
connections in the AC part of the wiring. 

The meter-shunt resistors are standard 





sizes and will give readings on the meter 
within the accuracy of the average multi¬ 
meter. 

A round file can be used to make three 
notches in the back of the plastic box for 
the AC cords. 

Operating Notes 

Always charge cells in series, not paral¬ 
lel, and be sure all cells have the same mAh 
rating. To put the charger into charge mode, 
rotate the timer dial until its internal switch 
clicks ON, then press the “start” switch. 
The charge rate is adjustable from 10 mA to 
150 mA. The trickle rate is adjustable from 
5 mA to 75 mA. 


If even a short power drop occurs, charg¬ 
ing wiil be stopped. When power returns, 
the cells will automatically be put on trick¬ 
le. All you need to do is check that the 
trickle rate is set at 0.05C (32 mA for 650 
mAh cells), and just leave the NiCds on 
trickle for at least 24 hours or until voltage 
per cell reaches 1.35 to 1.4 volts, measured 
with the cell(s) removed from the charger. 

To avoid NiCd memory effects, always 
discharge NiCds down to 1 volt per cell be¬ 
fore putting them on charge, and don't take 
the cells off charge until they have received 
a full charge. 

If you want to check the trickle rate ad¬ 
justment while the charger is in charge 


mode, turn the power switch off momentar¬ 
ily. The red light will go out. Then turn the 
power switch back ON and adjust the trick¬ 
le rate as desired. Press the “start” switch to 
return to charge mode. 

Some NiCd battery packs have internal 
protective circuitry to limit charging cur¬ 
rent. In this case, the charger cannot be ad¬ 
justed to force more current than the pack 
will allow. 

Do not over-discharge a NiCd battery 
pack or you run the risk of polarity reversal 
in one or more cells. A safe discharge point 
is considered to be 1 volt per cell. If your 
equipment has a “Low Bat” indicator, don’t 
try to get more out of it. Q 



PARTS LIST 


SWI 

AC toggle switch 


SW2 

Rotary switch, single-pole three-position, shorting type (make before break) 

Radio Shack #275-1385 (All unused switch points are connected 
together and to the junction of R7, R8, R9 resistors.) 

F 

Fuse holder with i ampere fuse 


PL1 

Green pilot lamp assembly. 120 VAC 

RS#272-708 

PL2 

Red pilot lamp assembly. 120 VAC 

RS#272-712 

START 

Momentary push switch, normally open 

RS#275-1571 

RLY 

120 VAC relay, DPDT contacts, with socket 

RS#275-217 and 275-220 

T1 

25.2V, 450 mA transformer 

RS#273-1366 

Cl 

0.01 gF, 500V disc capacitor 


C2 

0.1 pF, 50V disc capacitor 


C3 

1000 pF, 50V electrolytic capacitor 


D1 

Diode, IN4002 or equivalent 


Regulator 

LM317T with heat sink 

RS#276-1778 and #276-1363 

Bridge rect. 

100 PIV, 1.5A 

RS#276-1152 

Meter 

0-1 mA movement, marked 0-15 

RS#270-1754 (Discard the external 15k resistor) 

R1 

Two 15 ohm, 1/2W resistors in parallel 


R2, R5 

25 ohm, wirewound potentiometers, 2W 

#271-265 

R3 

100 ohm, 2W potentiometer 

Digikey #5301101-ND 

R4 

Two 33 ohm 1/2W resistors in parallel 


R6 

250 ohm, 2W potentiometer 

Digikey #5301251-ND 

R7 

6 ohms, consisting of one 10 ohm, one 15 ohm and one 220 ohm, each 1/2W, resistors in parallel (Meter scale XI, range: 0-15 mA.) 

R8 

1.93 ohms, consisting of five 10 ohm and one 33 ohm, 1/2W resistors in parallel (Meter scale X3, range: 0-45 mA.) 

R9 

0.57 ohms, consisting of two 0.47 ohm wirewound resistors in series and then connected across a 1 ohm and a 0.47 ohm resistor in series. 


(Meter scale XI0, range: 0-150 mA.) 


1 pr. 

Insulated binding post/banana jacks 


5 

Small-diameter knobs for potentiometers and rotary switch 


2 

1 

6 ft. extension cords with polarized plugs, cut and connected as shown in diagram 

Project box or case of adequate size to accommodate all components—no smaller than RS#270-232 (approx. 8" x 5* x 2-1/2") 

2 

Insulated tie-point strips RS#274-688 


1 

Prepunched, unclad perf board RS#276-1394 


1 

Adaptaplug cord and set of Adaplaplugs from a no-longer-used Radio Shack AC/DC adaptor/charger, such as #273-1652 

1 

Pair of solderless banana plugs 
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Atv 


Number 20 on your Feedback card 


Ham Television 


Bill Brown WB8ELK 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

ATV information Sources 

The question I am most otten asked 
is, “Where do I find out more about 
ATV?". Fortunately, there is a variety of 
publications, newsletters and books ded- 
icated to amateur television. Another 
good information source is a catalog 
from one of the ATV manufacturers listed 
here. Just browsing through one of these 
catalogs should stir your imagination as 
you dream about your Ideal ATV station. 

ATV Publications 

There are several publications that 
cater specifically to the ATV crowd (see 
the sidebar for address/order info): 

ATV Quarterly. This magazine is dedi¬ 
cated to amateur television. It contains a 
large variety of ATV construction pro¬ 
jects, reviews of the latest equipment 
and an activity news section. 

CQ-TV. This is the journal of the 
British Amateur Television Club and of- 
lers a wide selection of amateur televi¬ 
sion projects. Many of the articles deal 
with FM ATV or video accessories and 
are fascinating reading. 

The Spec-Corn Journal. Originally 
called A5 Magazine in the early '80s and 
before, this publication deals with spe¬ 
cialized modes (including ATV). There 
are also sections about SSTV, packet, 
weather satellites and OSCAR satellites. 

VHF Communications. Published in 
Europe, this magazine offers a number 
of VHF and UHF projects. Quite a few 
ATV articles appear as well. It is avail¬ 
able in English (see the sidebar). 

ATV Today! This is a newsletter that 
offers some construction articles as well 
as a news section showing some of the 
latest equipment available. 

ATV Equipment Manufacturers 

There is a wide array of companies 


that carry products of particular interest 
to the ATV community. I've included a list 
of a number of these, along with a de¬ 
scription of the ATV items they carry. You 
can now purchase a complete ATV sta¬ 
tion or build your own from the kits and 
accessories these manufacturers carry. 

If you're fortunate enough to attend 
this year’s Dayton Hamvention, you will 
find a number of these companies repre¬ 
sented. There's no better way to decide 
which route to go than to actually ob¬ 
serve the equipment in action at the 
Hamvention. 

ATV Nets 

There are two HF nets which meet 
weekly. If you live in the Midwest or on 
the East Coast, try listening to 3.871 
MHz every Tuesday night at 9 p.m. local 
time (EOT). On the West Coast, there is 
a net every Sunday morning at 10 a.m. 
local time which meets on 7.243 MHz. 
These nets are an excellent way to meet 
the area ATVers, ask questions, set up 
skeds and generally stir up activity. 

In addition, there are a number of lo¬ 
cal ATV nets which usually meet on the 2 
meter band. For example, in Southern 
California there are nets which meet on 
Monday night at 7 p.m. (Mt. Wilson 
group) and Tuesday night at 8 p.m. 
(ATN). Both nets can be found on 146.43 
MHz. 

Calling Frequencies 

The 2 meter band is usually used for 
establishing contact for an ATV QSO. 
Some groups use simplex, others use 
the local repeater. There are, however, a 
few frequencies that are commonly used 
for a specific region. 

If you live in Southern California, try 
giving a call on 146.43 MHz; for the Mid¬ 
west and portions of the East Coast, try 
144.34 MHz (parts of Ohio use 147.45 
MHz in addition to 144.34). 

I hope this helps you to find other 
ATV activity. It only takes one other 
station to get things rolling! ||| 


HIGH POWER RF SWITCHED PREAMPS 

Model 146 
$164 

Model 1460$ 
$184 

Model 440 
$196 


Model 146160W 2 Meters 19db Gain ,75db Nf 
Model 1460S160W 2 Meters 19db Gain .75db Nf 
Model 440 70cm 100W16db Gain .75db Nf 
All preamps have helical filters to prevent out of 
band intermodulation in the receiver. Model 146 
covers the entire 2 meter band. Model 1460S is 
of very narrow bandwidth and would be suitable 
for SSB. Packet, or Satellite. Model 440 is factory 
tunable from 430-440 MHz or 440-450 MHz per 
customer request. All models are powered with 
13 to 20 VDC and are mounted at the antenna. 

AMPIRE, INC. 

10240 NATHAN LANE 

MAPLE GROVE, MINN 55369 612-425-7709 



Sell your 
product in 
73 

Amateur 

Radio 

Today! 

Call 

Dan Harper 
today at 

(800) 

274-7373. 


ATV EQUIPMENT SOURCES 


Advanced Electronic Applications, Inc. 
(AEA) 

P.O. Box C2160 
2006 196th St., S.W. 

Lynnwood WA 98036 

(206) 774-5554 

(800) 432-8873 brochure Info 
Complete ATV transceiver (VSB-70) 
and accessories. 

ATV World 

3713 W. Charleston Ave. 

Glendale AZ 85308 
(800)-4-A-HAM-TV or (800) 424-2688 
order line only 
(602) 978-4348 tech line 
Complete transceivers/down- 
converters and accessories. 

Bestlink 

130 Emmett Ave. 

Madison TN 37115 
(615) 868-4757 

Complete ATV transceivers/down- 
converters—both AM and FM. 

CCTV Corp. (GBC) 

315 Hudson St. 

New York NY 10013 

(800) 221-2240 

(212) 989-4433 

(212) 463-9758 FAX 

A complete line of miniature video 

cameras. 

Comet Antennas 
NCG Co. 

1275 North Grove St. 

Anaheim CA 92806 
(714) 630-4541 
(800) 962-2611 

Antennas , omni-vertical gain and 
yogis. 

Communications Concepts, Inc. 

508 Millstone Dr. 

Xenia OH 45385 

(513) 426-8600 

(513)429-3811 FAX 

ATV downconverter kits, power amps. 

Down East Microwave 
RR#1 Box 2310 
Troy ME 04987 

(207) 948-3741 
(207) 948-5157 FAX 

Antennas, transverters and pre-amps. 

Elktronics 
12536 T.R. 77 
Findlay OH 45840 
(419) 422-8206 

Video IDs, micro TV xmtr and other 
kits. 

Engineering Consulting 
583 Candtewood SL 
Brea CA 92621 
(714) 671-2009 
(714) 255-9984 FAX 
Computer ID system for the 
Commodore computer. 

Hi-Spec 
P.O. Box 387 
Jupiter FL 33468 
(407) 746-5031 

Tube amplifiers for ATV; 33cm and up. 
International Crystal Manufacturing Co., 
Inc. 

P.O. Box 26330 
701 W. Sheridan 
Oklahoma City OK 73126-0330 
(405) 236-3741 
(405) 235-1904 FAX 
VSB filter for ATV 
Lindsay Specialty Products 
50 Mary SL 

Lindsay. Ontario K9V 4S7 

Canada 

(705) 324-2196 

(705) 324-5474 FAX 

Qmni-horizontal ATV repeater 

antennas. 


Micro Computer Concepts 
7869 Rustic Wood Dr. 
Dayton OH 45424 
(513) 233-9675 
ATV repeater controller 

Micro Video Products 
1334 So. Shawnee Dr. 
Santa Ana CA 92704 
(800) 473-0538 
(714) 957-9268 
Miniature video cameras. 


M2 Enterprises 
7560 N. Del Mar Ave. 
Fresno CA 93711 
(209) 432-8873 
(209) 432-3059 FAX 
ATV antennas. 

North Country Radio 
Box 53-A 
Wykagyl Station 
New Rochelle NY 10804 
(914) 235-6611 
(914) 576-6051 FAX 
ATV transmitter kits. 


Olde Antenna Lab 
4725 W. Quincy 
Denver CO 80236 
(303) 798-5926 

Omni-directional wheel antennas. 


Pauldon Associates 
210 UlicaSL 
Tonawanda NY 14150 
(716)692-5451 

Amplifiers, pre-amps, etc for UHF 
and ATV. 


P,C. Electronics 
2522-WG Paxson Ln. 

Arcadia, CA 91007 
(818) 447-4565 

Large selection of complete ATV 
transmitters/do wncon verters/ 
transmitters, as well as modules, 
antennas and accessories. 


R.P. Industries 
1450 Jeffery SL 
Ypsilanti Ml 48198-6319 
(313) 482-2670 
Video overlay modules and 
telemetry computer systems. 

Rutland Arrays 
1703 Warren SL 
New Cumberland PA 17070 
(717) 774-5298 (7-10 p.m. EST) 
F022-ATV antenna. 


Spectrum International, Inc. 

P.O. Box 1084, Dept. S 
Concord MA 01742 
(508) 263-2145 
(508) 263-7008 FAX 
Transverters, antennas, passband 
and VSB filters, WX satellite 
systems. 

WB0QCD Antenna Mfg. 

770 Quincy Ave. 

Clarence IA 52216-9368 
(319) 452-3628 
Alford slot antennas. 


Wyman Research, Inc. 

RR#1, Box 95 
Waldron IN 46182 
(317) 525-6452 

Complete line of assembled ATV 
transceivers/transmitters/down- 
converters, including a line of FM 
video equipment. 
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m Number 22 on your Feedback card 

Above & beyond 



Photo A Standard3.7to4.2 GHz LNA 


C. L Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Ave. 

San Diego CA 92119 

Wideband Test Amp and 
Antenna 

This month I thought you would be 
interested in a simple project that can 
have multiple uses, namely the ability 
to observe wide ranges of frequency 
above 1 GHz with high gain and a low 
noise figure. Normally, wideband de- 
vices like a receiver or a test instru¬ 
ment such as a spectrum analyzer 
would be used, but they lack the prop¬ 
er sensitivity. The spectrum analyzer 
that I have is very good but it is 20- 
some years old and sutlers from this 
same problem. It does have a large dy¬ 
namic range of 80 to 90 dB. making ft 
very useful. The problem is that its age 
and related noise figure must be in the 
12-to-l4 or greater dB range. A small 
improvement here would make a very 
big difference overall. 

The problem ts the same with most 
broadband receivers. The ICOM R- 
7000 is an excellent one. It is a super 
monitor receiver but you have to pay 
for all its well-thought-out options and 
excellent sensitivity. I would like to own 
one but until that day I will be putting 
things together (like this month's pro¬ 
ject) to compensate. 

Try Surplus 

This month's column assumes that 
you have some sort of broadband re¬ 
ceiver or test set that is in need of a 
high gain, low noise preamplifier. Addi¬ 
tionally, with this preamp an antenna is 
needed to cover the very large fre¬ 
quency band of operation to form the 
final part of the system. Let’s start our 


UHF And Above Operation 


construction of a suitable amplifier by 
hunting in the surplus market to see if 
we need to construct from scratch or if 
we can put to use something that has 
already been built. 

Building from scratch usually poses 
problems in acquiring component 
parts. In this case, there is a simple 
solution: Look in the surplus market 
for something that exists in quantity. 
This project, the preamp, is construct¬ 
ed out of a surplus satellite LNA (low 
noise amplifier). Normally, this amp is 
built for operation in the 3.7 GHz to 4,2 
GHz range, with 30 to 40 dB gain and 
a low noise figure (something near 1 to 
2 dB) for most surplus units I have 
observed. 

Surplus availability is quite good- 
most people are upgrading their exist¬ 
ing systems to lower noise figure am¬ 
plifiers and smaller dishes. This rele¬ 
gates the older (higher noise figure) 
amps into the surplus market. The 
price on the surplus swap meet market 
is around $5 as is, S10 for stated 
"good” units. Of the several LNA ampli¬ 
fiers of various designs that have 
passed through my hands, only one 
had a blown front end stage. All the 
other LNA amplifiers worked. The de¬ 
fective one showed signs of corrosion 
and water leakage into the inside of the 
case. Let’s hope you have the same 
luck with the LNAs that you find. 

The application I have in mind for 
the LNA is not just to monitor the 3.7 to 
4.2 GHz band. With a small modifica¬ 
tion, Kerry N6IZW was able to increase 
the frequency range of the amplifier to 
cover from 800 MHz to about 4.2 GHz, 
with associated gain in the 20 to 30 dB 
area over bandwidth. There were gain 
peaks and dips, but for the most part 
the gain curves looked good. 


Construction 

The modification Is somewhat deli¬ 
cate, but if you’re careful it can be done 
easily. First, open up the LNA by re¬ 
moving the small screws which hold 
the amplifier cover onto the main alu¬ 
minum cast body. Remove the cover 
and the PC board for the amplifier. 
Now the associated circuitry should be 
exposed. Looking at the amplifier RF 
circuits you can see several stubs on 
the input and output of each stage in 
the LNA. These stubs are used in the 
original design to peak up each stage 
for the best gain and noise figure in the 
frequency band of interest, namely 3.7 
to 4.2 GHz. Using an X-acto knife, gen¬ 
tly cut/disconnect these tuning lines 
(they are the thick lines) from the main 
transmission line that runs straight from 
the input to the output of each device. 
See Figure 1 for details. 

Disconnect all such lines, being 
careful not to disconnect the narrow 
RFC lines which supply DC power and 
bias to the FET devices. Also, be care¬ 
ful to ground the work station to pre¬ 
vent static buildup from damaging the 
devices in the amplifier. When working 
with the X-acto knife, use a sharp 
blade and don’t press hard on the soft 
Teflon PC board while disconnecting 
the tuning lines. Teflon is quite soft and 
you will go right through the board ma¬ 
terial if you’re not careful. Use light 
pressure to cut away part ol the con¬ 
nection to DC-isolate them. You don’t 
have to remove the entire line, just dis¬ 
connect it from the main line. 

Removing these tuning stubs alters 
the frequency response ol the amplifier 
gain curve. It will not be peaked up at 
its normal range but will now give a 
much broader and lower frequency 
range of operation. In the unit that Ker¬ 
ry modified, the device gave usable op¬ 
eration from 800 MHz to over 4 GHz. 

Once that part of the operation is 
complete, the input circuit can be 
changed as we will not be using a 
waveguide for this amplifier anymore. 
The input probe in the waveguide cavi¬ 
ty must be removed, and an isolation 
capacitor needs to be added to the cir¬ 
cuit first Locate the place where this 
probe is connected on the main PC 
board trace and cut this trace again 


with the X-acto knife. On this spot we 
are going to place a 10 pF (or so) val¬ 
ue coupling capacitor to give DC isola¬ 
tion to the input of the amp. In the 
unit’s original condition this was not 
necessary because the probe was iso¬ 
lated in the waveguide. We will remove 
the waveguide and replace it with an 
SMA connector, which requires DC iso¬ 
lation. After the board has been cut to 
accept the capacitor (a chip type), stop 
this part of the procedure and unsolder 
the probe from the PC board, which is 
now isolated by the cut in the PC 
board. Remove the probe from the PC 
board connection. 

Now, with a bandsaw remove the 
waveguide flange, cutting it flush with 
the top of the amplifier body. Put a 
piece of masking tape on the open side 
of the amplifier to keep metal filings 
from contaminating the PC board area 
when the waveguide flange is re¬ 
moved. You will also be able to remove 
the Teflon insulator that insulated the 
old RF waveguide probe. It should just 
pop out with a little pressure. Clean the 
PC board hole where the removed 
probe was soldered and in its place put 
an SMA coaxial connector. 

The Teflon insulator on the connec¬ 
tor might need a little trimming, but 
some are exactly the right size to slip 
in the hole where the old Teflon insula¬ 
tor used to be. The center connector of 
the SMA connector should be long 
enough to fit right in the PC board hole 
you just cleaned. 

Mark the SMA connector mounting 
holes and drill and tap for a couple of 
mounting screws to hold the SMA con¬ 
nector body securely to ground. Now, 
on the PC board remove the paper 
tape from the PC board cover plate 
area and mount the new coupling ca¬ 
pacitor to the SMA connector tip and to 
the other side of the center line you cut 
before. This will give you DC isolation 
to the coax connector. 

At this point, check the unit for er¬ 
rors, When you are ready, reapply DC 
power. If you used standard static pro¬ 
tection everything should be OK. Even 
so, amplifiers in circuits are less sus¬ 
ceptible to static than loose compo¬ 
nents. If you used proper care in mak¬ 
ing the modification, everything should 
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Figure 1. LNA disconnect stubs (example). 


be OK. Remember that different units 
might give varied results, but for $5 or 
so, why not give it a try? You don't 
have much to lose. 

Constructing an Appropriate 
Antenna 

Due to the broad bandwidth of the 
modified amplifier, we needed to con¬ 
struct a new antenna for bench or even 
outside applications. The normal an¬ 
tennas we had did not cover such a 
wide range of frequencies. Our station 
monitor antenna, which works from 50 
MHz to over 1200 MHz, worked well 
but something was needed for the up¬ 
per frequency ranges. We decided to 
construct a simple small-scale version 
of our low frequency monitor antenna, 
a discone (or the 1 GHz to 4 GH 2 
range. This antenna worked quite well 
over our frequency range and it is easy 
to duplicate. 

A miniature replacement of the low 
frequency discone turned out to be on¬ 
ly 3-1/2" high and less than 3" wide at 
the base and top hat of the antenna. 
This antenna is basically a funnel 
turned upside-down, with the bottom 
spout of the funnel removed. At this 
point a top hat or disc is electrically 
connected to the center ol the coax ca¬ 
ble. In our case we used 0.141 o.d. 50 
ohm hardline, quite common in mi¬ 
crowave circuits. 

The bottom part of the funnel, or ice 
cream cone, has the coax cable pro¬ 
truding just 3/32' above the small end 
ol the cone (ground portion of the 
coax). The portion of the 3/32° is all in¬ 
sulator, separating the funnel cone 
from the top hat. The center conductor 
is about 1/4' longer, sticking up above 
this 3/32* of insulation. Mount the top 


hat horizontally to this center conduc¬ 
tor, to the top of the cone, and solder it 
directly to the center of the coax cable. 
The 3/32* space of insulation serves 
as an isolator between the top ring and 
the bottom cone. See Figure 2 for in¬ 
formation on the discone dimensions. 

Please note that the dimensions of 
the discone antenna are not too critical 
and there is room for error. Our anten¬ 
na was cut out of flashing copper about 
0.020* thick, and it bends (forms) quite 
easily. It also solders with small- 
wattage irons. Most of the 0.141 solid 
sheath coax comes with Teflon insula¬ 
tion, making it somewhat impervious to 
heat during construction. 

In actual use, the antenna and am¬ 
plifier functioned well, although no ac¬ 
tual measurements were made on an¬ 
tenna parameters. The antenna and 
amp have been used In spectrum ana¬ 
lyzer applications to observe low-level 
products from workbench construction 
projects. They can even detect some 


of the microwave ovens in the neigh¬ 
borhood. Their operation is on the low 
2.2 GHz part of the spectrum. In any 
case, this conversion should give you 
increased sensitivity over quite a range 
of frequency, with lots of gain and a 
great noise figure, for a little effort and 
few dollars. 

Be sure to keep a good stock of X- 
acto knives and blades available for 
conversions on lots of surplus items. 
After all, who said you can’t make a 
silk purse out of a sow’s ear? 

Mailbox 

The Tin Can filters for 2 meters in 
the November and December 1992 
editions of this column caught Dick 
NSlSY’s eye. He is quite involved with 
the C.A.R.E.S (Coastal Amateur Radio 
Emergency Services) group. They use 
2 meters for primary communication 
and have found that when two nets 
were being run on 2 meters there were 
desense communication problems. 


Their problem is related to the opera¬ 
tion of many different types of 2 meter 
HTs, all operating in close proximity to 
each other on different frequencies, 
causing desense to each other. 

Since most of today's newer radios 
are quite compact and capable of oper¬ 
ation on wide bands of frequency, this 
type of problem is common. Some 
form of frequency limiting is necessary 
to prevent the excellent front ends from 
being overloaded or saturated from 
nearby RF, Quite a few of my HTs suf¬ 
fer in varying degrees from this prob¬ 
lem, even from commercial radio and 
TV frequencies when their transmitters 
are nearby. The problem is due to the 
wideband “hypersensitive" front ends 
that are not tuned to a specific frequen¬ 
cy. In this case a filter would help solve 
the problem. 

The cavity or "soup can" cavity can 
be placed on your antenna lead to pro¬ 
vide the required isolation from other 
frequencies. The narrow passband of 
the cavity will provide attenuation to 
the other frequencies, providing the ex¬ 
tra margin for operation. We found that 
the bandwidth of the Tin Can filter was 
quite narrow, somewhere in the 100 to 
200 kHz range on 2 meters (for typical 
Tin Can cavities). This is dependent on 
the can size, construction details and 
coupling link placement. All this can be 
“jiggled" or adjusted to allow custom 
design after your first-cut design at¬ 
tempt. There are so many factors in¬ 
volved, however, that most work out 
well with some re-positioning or differ¬ 
ent can selection. You just have to try 
for yourself—all you have to lose is a 
little time and very few materials. 

With small ceramic variable capaci¬ 
tors suitable for low power HTs, run¬ 
ning 5 watts would be OK. As always, 
try out this type of filter with even lower 
power (100 mW on some HTs) when 
testing so you don't damage the HT 
you are using, if pre-tests can be done 
with something other than a rig, so 
much the better. ! happen to be 
blessed with a well-stocked work¬ 
bench, allowing most types of mea¬ 
surements to be made with test instru¬ 
mentation. It proves to be very valu¬ 
able to see what exactly is going on. 
However, lots of small projects can be 
constructed with a little care and no 
special test equipment other than an 
SWR meter. 

The Tin Can filter is just a compact 



Figure 2. Discone antenna 800 MHz to 4 GHz. 
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cavity-high "Q" filler that can be cheap¬ 
ly constructed. It’s sort of a poor man’s 
cavity, and it should not cost more than 
a couple of bucks to construct. All that 
is needed is two BNC connectors, a tin 
can, a small ceramic 10 pF capacitor, 
and a short section of 3/8* to 1/4* hob¬ 
by brass tube for the center element. 
Don't worry about the input/output links 
being a direct short; they are at DC but 
at 145 MHz they represent something 
In the order of 50 ohms reactance. At 
RF this is not a short! 

A variation of the cavity is the multi- 
tuned circuit I covered earlier. There 
has been some discussion as to cou¬ 
pling loss for different construction 
types. In the case of high loss, the 
problem lies in poor circuit-to-circuit 
coupling between coils. One cure is to 
place a coupling link in place from 
one circuit to the other. This is nothing 
more than a short piece of large diam¬ 
eter insulated wire soldered to the 
variable capacitor on one circuit and 
bent near the other circuit. Try several 
places for positioning; test to improve 
coupling loss. It’s a cut-and-try propo¬ 
sition at best but will make a dif¬ 
ference. 

As always, I will answer questions 
on this and related projects. For a 
prompt reply please send an S.A.S.E. 

10 GHz EME Activity 

On January 31, 1993, at 22:30, 
G3WDG and G4KGC made two EME 


QSOs on 10 GHz. This Is believed to 
be the first made on this band from the 
UK. The intiai QSO was with WA7CJO 
in Phoenix, Arizona, at 22:30. This was 
the second attempt. The first test on 
January 30 was partially successful as 
WA7CJO was heard at good signal 
strength but they could not find 
G3WDG’s signal. This difficulty was 
caused by a problem In a preamp at 
WA7CJO’s location. 

The antenna in use in the UK was a 
10-foot solid dish (Andrew 11 GHz ver¬ 
sion) mounted on an EL/AZ mount 
originally intended for satellite TV use 
but modified for a motor drive. The dish 
was scraped off from a local electron¬ 
ics company where G3WDG used to 
work. The rest of the equipment con¬ 
sisted of a Hughes 28 watt TWT ampli¬ 
fier. Many thanks to WA5VJB and 
KY7B for their help in acquiring this 
tube and refurbishing the power sup- 
ply. 

This is typical of some of the con¬ 
tacts that, with dedication and plan¬ 
ning, can be made. I will have more 
detailed information about this contact 
and others in my next column. Con¬ 
gratulations for a great job done. 

Update 

The West Coast VHF-UHF Confer¬ 
ence in Ventura. California, is May 21- 
23, not May 12-14th as originally re¬ 
ported and the ARRL book is $10 at 
the conference, $12 afterwards. |Q 


Random Output 

Continued from page 88 
intelligence. (Personal note to Mike 
Galego KA4MUJ: The word frequency is 
pronounced “free-kwen-see," not “free- 
ken-see * There’s a V* sound In there.) 

Other than giving yours truly the 
chance to poke fun at these misfits, 
what does all of this mean? It means 
that the FCC is finally doing what the 
amateur radio community has been ask¬ 
ing them to do for years: Clean up the 
mess on our bands. The rest of us are 
sick and tired of having our frequencies 
overrun by vermin. We do not care 
which side of the issue they are on. We 
want the outlaws rounded up. In fact, it 
doesn’t have to take that 
long or cost that much 
money, if the FCC made a 
concerted effort dedicating 
their monitoring stations to 
policing the ham bands for 
four random weeks out of 
the year, I bet our bands 
would be a lot less messy 
and the FCC would collect 
a lot more money. Once 
they round up all the ne’r- 
do-wells on 20 meters, they 
could spend a few nights 
monitoring 80 meters. 

The other thing that 
needs to happen is we 
must come up with a way 
that repeat offenders like 
Dick Whiten can have their 
licenses yanked for good. It 
would be very easy to write 
something into Part 97 like 
“the FCC shall have the au¬ 


thority to revoke the license of any ama¬ 
teur radio operator upon receipt of that 
amateur radio operator’s third Notice Of 
Apparent Liability, and that person shall 
no longer be eligible to receive an ama¬ 
teur radio license.” This isn’t exactly 
strict “legalese,” but you all get the point 
An amateur radio license is a privilege, 
not a right, and those who abuse the 
privilege should be banned for life. II you 
don’t play by the rules, you can’t play. 
Period. End of story. Maybe I ought to 
seriously consider writing up a rule like 
this and asking the FCC to consider it, 
all formal and legal-like. What do you 
think? Would you support something 
like this? If I hear from enough of you. 
I’ll do it E£] 
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73 INTERNATIONAL 


Arn/e Johnson NIB AC 
43 Old Homestead Hwy. 
N.SwanzeyNH 03431 

Notes from FN42 

When it rains, it pours! There was 
much news in the mail for this month! 
Some of it will have to wait 'til next 
month. 

Its a small world, again! I went to 
Boston to have lunch with one of my 
sons last week, and he introduced me 
to a young lady who was moving into 
the building he lives in. She was being 
helped by two Chinese men and one 
woman. He told me later that she was 
from Beijing, China, so of course I 
asked her if she knew anything about 
Tsinghau University. She said “ no w but 
the other girl she had introduced me to 
earlier had graduated with a chemical 
engineering degree from there. I wish I 
had known that earlier so that I could 
have found out if she knows Rick 
Hunter ; our Hambassador for China, 
who is a student there. 

One last thing before all the news. 
It's that time of year again: the semi- 
annual pilgrimage to HOSS - 
TRADERS. The location of the best 
out-of-doors ham flea market in the 
Northeast, maybe even in the world. 


has been moved from its old location 
in Deerfield, New Hampshire, to the 
Rochester Fairground in Rochester, 
New Hampshire. The primary date is 
Saturday, May 8th, but the gates will 
open on Friday, May 7th, at noon. VE 
testing facilities will be available. All 
proceeds above expenses go to the 
Shrine Hospital in Boston. The autumn 
date is October 16. For more informa¬ 
tion contact K1RQG @ K1ROG. 
ME, USA.NA on packet. 

Look for me at Hosstraders. I'll be 
the one running around looking for 
bargains, with no money in his pocket, 
but having a great time! 73, Amie 
N1BAC. 

Roundup 

Europe Downloaded from packet: 
Hello Clover users. I have just re¬ 
ceived a message from Fred DK4ZC 
saying that many EU hams would like 
to QSO in Clover with USA hams in 
order to test their setups and just to 
have somebody to talk to in this new 
mode. According to Fred, most of 
them operate and monitor 21.083, 
21.084, 14.083, and 14.084 kHz. Let’s 
give them a hand. Ramon KP4GE @ 
KP4GE. 

Montserrat Letter from Stu 


Stephens K8SJ: As reported in the 
January 1993 issue, I was active from 
Montserrat in the British West Indies 
from February 5-17, 1993. My QSO 
totals were 3,071 CW and 2 SSB, over 
one-third of those on 40 meters. I con¬ 
tacted 81 countries, all continents, but 
no JAs (I didn't even hear any). 

The equipment was an FT-767GX, 
100 watts to an Inverted V at 30 feet. 
A venerable crystal-con trolled DX-20, 
35 watts, did 30 QSOs when the 
FT-767GX fan acted up briefly. Semi¬ 
casual operating style (negotiated with 
the XYL and two young harmonics) 
was about one hour in the morning, 
one hour in the afternoon, and three 
hours late at night. 

Special apologies to those I worked 
on February 16-17 QLF style (sending 
with my left foot). My arm literally blew 
out on me. I never knew how strenu¬ 
ous operating a key paddle is in the 
long haul! I had to relearn how to send 
with a different finger combination to 
replace the blown neurons in my 
thumb and arm! Next time, a memory 
keyerl 

QSL to K8SJ, 1992 or 1993 Call- 
book address: P.O. Box 266, Girard 
OH 44420. Foreign hams may QSL 
through the USA/ARRL Bureau, 
“VP2MFA do K8SJ." Non-SASEs will 
be routed through the Bureaus. 

The Montserrat Tourist Board and 
Montserrat Amateur Radio Society are 
very interested in encouraging ham ac¬ 


tivity and visitation of the island. W i 
had a wonderful time with the people 
the beaches, and the mountains o 
Montserrat, “The Way the Caribbear 
Used To Be.” It Is an extraordinarily 
beautiful, safe, and peaceful place. Th€ 
cost of a Montserrat vacation is compa¬ 
rable to a Florida resort stay: Trave 
costs are a bit higher, but living expens¬ 
es and accommodations can be quite 
reasonable on the island. Our total ex¬ 
penses for two weeks were the equiva¬ 
lent of a week at Disney World. And 
VP2M has better pile-ups than W4I 

For further information about 
Montserrat, write to: Montserrat Tourist 
Board, P.O. Box 7, Plymouth, 
Montserrat. West Indies; or Montserrat 
Amateur Radio Society. P.O. Box 448, 
Plymouth, Montserrat, West Indies. 
The ARRL, 225 Main St., Newington 
CT 06111 has reciprocal licensing 
info and applications. 73, Stu 
VP2MFA/K8SJ. 

Russia Downloaded from 
amsat.org, forwarded from SED- 
SNEWS: The Russian solar sail 
Znamya experiment ended Sunday, 
February 7th, when the sail entered 
the atmosphere. Current reports indi¬ 
cate that initial results went well after it 
was deployed from the Progress TM- 
15 cargo craft at the MIR space sta¬ 
tion about 0400 UTC February 4th. 
The solar sail illuminated several ar¬ 
eas in Europe, especially in Toulouse, 
France. Apparently in that southern 
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French city, near the Spanish border, 
the streets were noticeably brighter 
during the pass, as seen by several 
town people. 

Shortly after it crossed the 
day/night terminator in Europe, the so¬ 
lar sail was released from the 
Progress. The sail then lost altitude 
until it re-entered the atmosphere on 
the 7th. 

Certainly this ranks as one of the 
more noticed Russian/CIS space ex¬ 
periments in recent years. (Glenn 
Chapman, Simon Fraser U., 
glenn@cs.sfu.ca). 

Letter from Dmitri A. Souz.'ov: After 
having gotten familiar with the Novem¬ 
ber '91 issue of 73 (occasionally re¬ 
ceived from my American ;>en pal) 
there appears to be a strong Reeling of 
nostalgia for my former nvriary spe¬ 
ciality as I read about more and more 
things and problems familiar to me. I 
was a radio operator during my two- 
year military service, working as a CW 
communications operator and receiv¬ 
ing high-speed air notification informa¬ 
tion (also in the CW mode). However, 
after being demobilized in 1988, I 
didn't have any opportunity to become 
a licenced civil amateur, first of all be¬ 
cause of having no chance to get 
proper gear in my country. So, I still 
remain a SW DXer, my main interest 
being broadcast stations, but not giv¬ 
ing up hope to start again that fasci¬ 
nating hobby of radio communication. 

At present I am in contact with sev¬ 
eral US amateurs who are also inter¬ 
ested in the DXing of broadcast sta¬ 
tions, and who know about the prob¬ 
lem of DXing the stations in CIS 
broadcasting in the Russian language. 
Many stations don’t send QSLs if the 
report is written in a language other 
than Russian. So, I'd like to offer a so¬ 
lution to this problem. 

II any of the 73 readers would like 
to sent their reception report to a sta¬ 
tion on the territory of the former Sovi¬ 
et Union, broadcasting in Russian, but 
don’t know the language, then send 
your report in English to me. I’ll make 
a qualified translation and forward it to 
the station you need in the CIS. US$2 
or 4 IRCs fee, please. For an addition¬ 
al USS2 fee I could keep correspon¬ 
dence with the station by myself and 
then send you the reply translated into 
English. This price just covers leasing 
computer time to compile the reports, 
and the greatly increased postal tariffs 
In Russia. 

Please send your requests to Dmitri 
A. Souslov. P.O. Box 96, Kazan-80, 
420080 Russia. 

Ukraine Downloaded from packet 
from Lisa KD6BLK; Thanks to my new 
packet pal In Russia I have the follow¬ 
ing information to share: Vic, 
UB5WPR, can receive packet mes¬ 
sages addressed to UB5WPR @ 
U5WF.LVV.UKR.EU. He loves to hear 
from people, so if you want to explore 
packet DX send him a message. 

The Ukrainian Amateur Radio 
League (UARL) informs us that since 
January 1992 the Central Radio Club 
of Russia (P.O. Box 88, Moscow) has 
been demanding additional payment 


(except postage) for QSL cards ad¬ 
dressed to the Ukrainian radio ama¬ 
teurs. Nobody understands why. So, 
please DO NOT send any QSLs for 
the Ukraine via P.O. Box 88, Moscow. 
Use only the UARL QSL Bureau ad¬ 
dress: P.O. Box 56. Kiev, 252001, 
Ukraine. 

The Second Conference of the 
UARL was held on January 30-31, 
1993, in Kiev at which the following 
were elected as officers of UARL: 
President—Nick Gostry UB5UT; 1st 
VP—Anatoly Kucherenko UT5HP; 
VP—George Chiljanc UY5XE, and 
VP—Serge Bunin UB5UN. 


For any questions please contact 
the UARL at: P.O. Box 57, Kiev, 
25001, Ukraine, or telephone (044) 
446-22-39, Fax: (044) 488-39-68, or 
packet UB5UT @ UT4UX.KIV. 
UKR.EU. 

United Kingdom Downloaded from 
amsat.org : UK Novices on OSCAR 
This week’s GB2RS News Bulletin re¬ 
ports that the 70 cm frequency alloca¬ 
tion for UK Novice licensees has just 
been expanded to 432.0-440.0 MHz, 
i.e., it will now include the satellite 
subband for the first time. UK Novices 
will thus be able to access any satel¬ 
lite with a 70 cm uplink, including AO- 
10 and AO-13. 

Of course, the Novice power limit of 
3 watts output will pose a challenge, 
but one that can be overcome. With 
3W output, forward gain of 17 dBi (typ¬ 
ical of a 40-elemenl cross-yagi—20 el¬ 
ements each way) will produce up to 
150W eirp, more than enough to ac¬ 
cess AO-10 or AO-13 if conditions are 
good. 

UK Novices have callsigns with 2*0 
and 2*1 prefixes and three-letter suf¬ 
fixes. where * is a geographical indica¬ 
tor (E - England. M - Scotland, W - 
Wales, I = Northern Ireland, D = Isle of 
Man, etc.). For example, 2EGAAA 
would be a Novice in England, while 
2D1AAB would be located on the Isle 
of Man. A ‘'0" in the callsign indicates 
that the holder has passed a code test 
and enjoys limited HF privileges; “1” is 
no-ccde. 

Who will be the first UK Novice to 
make an OSCAR QSO, and who'll be 
the first to work one? Sorry, 2E won’t 
count as a new country. 73, Ray Soifer 
(71331.1337@CompuServe.COM) 

USA/Guatemala Request from 
Raul Neuger WU1B via packet : My 
daughter Lisa N1IAR is considering 
going to Quetzaltenango, Guatemala, 
to attend the Casa de Espanol Xelaju 
Spanish School. I know nothing about 
Guatemala, the school, or how to get 
a license for Guatemala. I would cer¬ 
tainly appreciate any information you 
can pass one to me. Address: Paul 


Neuger, 286 Chandler St.. Duxbury 
MA 02332, or via packet: WU1B @ 
NS1N.MA.USA.NA. 

AUSTRALIA 

David Horsfall VK2KFU 
P.O. Box 257 
Wahroonga NSW2076 
Australia 

The details of the long-awaited 
changes to the licence structure in 
Australia were announced at the 
SEANET ’93 convention, held in Dar¬ 
win on August 31. 1992, and was re¬ 
layed via phone patch to the various 
WIA Divisions for a live broadcast. 


However, complete details were not 
provided, and the changes need to be 
cross-checked against the existing 
Radiocommunications Act for consis¬ 
tency; add to that a forthcoming Fed¬ 
eral election, and it will apparently be 
some time before the actual structure 
is known. When details are available I 
will report them. 

In the meantime, the highlights are: 


a no-code Limited Novice licence al¬ 
lowing voice and packet radio on 2m 
and 70 cm; “Limited" licences (no HF 
privileges) may use FM (voice) on the 
10m band to encourage its use (and 
presumably to keep the pirates out of 
it); amateurs holding both Novice and 
Limited certificates will come under an 
Intermediate category of licence; 
Novices will be permitted higher power 
outputs, to be consistent with commer¬ 
cially available equipment; and various 
restrictive rules applying to both voice 
repeaters and packet radio will be re¬ 
laxed, permitting greater freedom for 
experimentation, etc. 

All In all, it appears that these 
changes will encourage many more 
people, especially computer "whizz- 
kids” to take up amateur radio. I ac¬ 
knowledge the Wireless Institute of 
Australia (WIA) as the source of this 
information. 

The WIA has had charge of the am¬ 
ateur examinations for over a year now, 
with a team of more than 400 registered 
examiners. It does not appear to be the 
debacle that its opponents had predict¬ 
ed, but as usual, there are some bad 
apples. It appears that four examiner 
teams are under investigation by the 
DoTC for apparent Irregularities in the 
conduct of examinations. Cheers for 
now. Those with access to Internet can 
contact me as “dave@esi.COM.AU” or 
packet “VK2KFU @ VK2RWI.NSW. 
AUS.OC." Bl 
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“ .. the 70 cm frequency allocation 
for UK Novice licensees has just 
been expanded to 432.0-440.0 MHz, 
i.e., it will now include the satellite 
subband for the first time. ” 
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New products 


Number 24 on your Feedback card 



AEA has introduced its newest 
multimode data controller, the PK- 
900. The PK-900 boasts a powerful 
triple processor system and provides 
all standard amateur digital modes, 
dual simultaneous ports, a PACTOR 
option, a large back-lit LCD display, a 
9600 bps G3RUH/K9NG plug-in 


Compiled by Hope Currier 


option board, a Direct 
Digital Synthesis AFSK 
tone generator, six se¬ 
lectable receive modem 
tone pairs (from 170 Hz 
to 1000 Hz), packet and 
AMTOR maildrop, 16 gray 
shade WEFAX (with op¬ 
tional software) and much 


The suggested list price is $549. 
For a product data sheet and a list of 
authorized dealers, contact Advanced 
Electronic Applications, Inc., P.O. Box 
C2160/2006 196th St. SW, Lynnwood 
WA 98036; (800) 432-8873, (206) 
774-5554. Or circle Reader Service 
No. 201. 


TIMEWAVE TECHNOLOGY INC 

The DSP-59 noise filter from Time- pass filtering, low-pass filtering, and 

wave Technology Inc. reduces and fil- bandpass filtering. The five functions 

ters noise and interference to improve are combined to make five switch-se* 

radio reception, reducing QRM and lectable modes. 

QRN on speech, RTTY and CW sig- For prices and more information, 
nals. It uses digital signal processing contact Timewave Technology Inc., 
technology to provide optimum filters 2401 Pilot Knob Road, St. Paul MN 
for five basic functions: random noise 55120; (612) 452-5939, Fax: (612) 452- 

reduction, tone noise reduction, high* 4571. Or circle Reader Service No. 204. 


PacTOR / AMTOR 

Without a TNC 


G4BMK ! s BMK-MULTY software, in 
addition to unequaled AMTOR performance, 
now does PacTOR with any ordinary RTTY 
terminal unit such as CP-1, CP-100, TU-170, 
ST-6, ST-5000, ST-6000, etc., plus we now 
have an adapter for PK-232. IBM-PC or 
compatible required. 

Detailed literature upon request. Base 
version with AMTOR, RTTY, CW and Audio 
Spectrum Analyzer $95. Base + PacTOR 
$145. Extended version also includes HF 
WEFAX and SSTV reception $125. Extended 
+ PacTOR $165. PacTOR alone $50. 

PK-232 Adapter $49. Shipping $3. 
VISA/MasterCard accepted. 

Amateur callsign required with order. 

State 3 1 /? or 574 inch disk preference. 

Authorized U.S. Distributor: 

Schnedler Systems AC4IW 
25 Eastwood Rd. • P 0. Box 5964 • Asheville, NC 28813 
(704) 274-4646 


CONNECT 
SYSTEMS INC. 

The new CS-900 from f 

Connect Systems Inc. is 1 

the first low cost VOX I * _ 

(voice-activated) simplex * 

phone patch to incorpo¬ 
rate powerful standard 
features such as a half-second Elec¬ 
tronic Voice Delay (EVD), a built-in 
programming keyboard with digital dis¬ 
play, a 90-memory speed-dialer, last 
number redial, cal! progress tone de¬ 
tection, a user-programmable CW ID, 
and more. The CS-900 is totally VOX 
operated and does not use sampling. 
There are no sampling noises or inter¬ 
ruptions—just smooth natural audio. 
The built-in EVD completely prevents 


• Control Station Inlaicomuct 

• ft • « # ® ' 


syllable and word clipping caused by 
slow switching transceivers. It will in¬ 
terface with virtually any transceiver. 
The only connections required are to 
the mike and speaker jacks. 

For the price and more information, 
contact Connect Systems Inc., 2064 
Eastman Ave. 4113, Ventura CA 
93003; (80S) 642-7184, Fax: (805) 
642-7271. Or circle Reader Service 
No. 202. 


CM TECHNOLOGIES 


CM Technologies has introduced a 
new packet radio software program 
for the Macintosh called Savant. 
Building on their previous success 
with Virtuoso , they have added a 
number of useful new features that 
make AX.25 packet operation on the 
Mac fast, easy and flexible. Savant of¬ 
fers a true Macintosh user interface, 
including scroll bars in session win¬ 
dows; an edit menu with undo, cut, 
copy and paste commands; and sav¬ 
ing and printing of all or part of any 
session window. It also has a split 
window interface with both panes re- 


sizeable. Animated icons and text 
Fields in the session windows report 
the status of the connection: number 
of packets sent and outstanding, sig¬ 
nal round-trip time, and number of re¬ 
tires. Multiple simultaneous connec¬ 
tions are supported, each having its 
own window. Virtuoso has full-function 
digipeating capability and the option to 
assign an “alias" to your callsign. 

For the price and more information, 
contact CM Technologies, RR1 Box 
83A, Kelley IA 50134; (515) 597-2051, 
CompuServe: 71574,421. Or circle 
Reader Service No. 203. 


QUALITY THAT'S 
AFFORDABLE 

Tri-Ex is pleased to announce the reduction in price on 
the most popular models of quality Tri-Ex towers for the 
Amateur radio enthusiast. The overheiming acceptance 
of the listed models has made it possible for Tri-Ex to 
pass on substantial savings to our valued customers. 


LM-470 $3,945 $3?658 

Was Now 
WT-51 $1,245 $ 1,050 

LM-354 $1,865 $ 1,300 

The LM-354 is supplied with a hand winch brake system. The LM-470 is motorized. 


TO ORDER CALL 
800-328-2393 _ 


TECH SUPPORT 209-651-7859 


FAX 209-651-5157 


All towers are complete with rigid concrete base mount and 
rotator mounting plate. Tri-Ex prints and calculations provided 
with tower are compliant with 1991 Uniform Building Code 
(U.B.C.) Engineering designed to 1991 U.B.C. - 70 MPH 



^tri-Ex 


TOWER CORPORATION 



7182 Rasmussen Ave. • Visalia, CA 93291 
Unsurpassed Quality since 1954 
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Never Say Die 

Continued from page 4 

really comfortable with the govern¬ 
ment treating you like a slave and 
telling you what you have to do. 

If The Schools Are So Bad, What 
Can Be Done? 

I’ve covered my recommendations 
for a totally new kind of educational 
system in my book, Declare War, so I 
won't go into the gory details here. 
Briefly. I recommend school be made 
non-compulsory; that tests and grades 
be eliminated; teachers be replaced 
by team leaders; schools be open 
year around; ed schools be closed; 
teacher certification ended; radio, 
computer and other high-tech clubs be 
encouraged; and so on. Probably 
nothing you'd be interested in. 

If you do want to learn more about 
education you can access a list of the 
books I've read on the subject on the 
73 BBS (603-924-9343). 

My, How Things Have Changed! 

And Not for the Better! 

Us old-timers have noticed the way 
“the world has changed." More crime, 
drugs, riots, poverty, divorce, home¬ 
lessness. and porno. Family life is less 
like the Nelsons and more like the 
Simpsons these days. 

You don’t suppose there could be 
any connection between all this and 
our educational system, do you? Isn’t 
what we're seeing happening exactly 
what you'd expect from the education 
John Galto was forced to provide? 
And which he got awards for provid¬ 
ing? 

But, other than sit around and wring 
our hands, what can we do about it? 
The educational establishment has 
our hands tied. Let's say that you're 
the one parent in a hundred (or thou¬ 
sand) who actually takes a look at the 
stupid books your kids are using for 
texts and you get angry enough to 
want to at least get the kids better 
books from which to learn. You’ll soon 
find out what you’re up against. 

The books are selected by the local 
school board. You talk with them and 
find they know little aboul the books. 
They just use the recommended book 
list. So why not run for the school 
board so you can start changing 
things? 

Two years later you’ve made it. 
Then you find that getting better books 
onto the list, even if there are any, is a 
mulli-year project. It seems that the 
stale textbook commission reviews the 
books for any specific course once ev¬ 
ery live years. And here you'll find 
yourself up against a well-healed 
sales force from the bigger publishers. 

You're up against institutionalized 
mediocrity. The books are lousy. Many 
teachers are bad. The classrooms and 
bells are bad. The curriculum stinks. 
Our educational system doesn't need 
a patch job, it needs re-inventing. 
Patching will be fought at every level 
by Ihe entrenched system . . . teach¬ 
ers, administrators, unions, textbook 
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publishers, school boards, and a host 
of government agencies dependent on 
the status quo. 

Is the situation really hopeless? 
They got us when we were kids and 
did us in. They’re doing the same thing 
to our children and grandchildren. Is 
there no way to stop this institutional¬ 
ized massacre of our kids minds? Not 
unless you get mad enough to break 
through the wall of apathy the system 
has built for you. Not unless you really 
want something better for your children 
and your country. 

A good educational system can 
make all the difference. It can end 
poverty. It’s the only way to end pover¬ 
ty. Just taking money away from those 
who worked hard for it and giving it to 
those who haven’t bothered to get an 
education because the system defeat¬ 
ed them isn’t a good answer. We've 
tried that and it hasn't worked. 

A good educational system will cost 
much less than the bloated bureaucra¬ 
cy we have now. It'll prepare our kids 
to be competitive In the 21st century 
with the other industrial nations. It’ll 
give them a happier, better quality of 
life. It’ll bring back inventiveness and 
creativity. It’ll greatly reduce crime and 
drug dependency. It’ll end welfare, cut 
down on teenage suicide, reduce di¬ 
vorces, improve our health, and per¬ 
haps even get us interested enough in 
government so we’ll end the corrup¬ 
tion In Washington. 

None of this is going to happen with 
the school system we have now. 
These miseries are artifacts of the 
system. If people paid a fraction of 
the attention to fixing our educational 
system that they do to ball games, 
we’d be richer, happier, and healthier. 
Can it happen? You tell me. 

Basis & Purpose Circa 1994 

The original basis and purpose for 
Ihe amateur radio service, as set out 
in 97.1, and enacted by Congress al¬ 
most 60 years ago, back In 1934. Is so 
totally out of date that it's about time 
for the Commission to consider rewrit¬ 
ing our charter. A lot of water has 
gone over the bridge since then. 

One of the basic reasons for allo¬ 
cating big gobs of the radio spectrum 
for amateurs was so that in case of 
war we’d be able to provide a pool of 
trained Morse code skilled operators, 
plus technically skilled personnel to 
maintain communications equipment. 
These reasons bore splendid fruit 
when WWII came along and 80% of 
our licensed amateurs went to war. I 
was one of the technicians, so I can 
attest to the validity of this purpose. 

Further, the government bought our 
receivers from us for war use, so we 
provided an extra benefit. My Halli- 
crafters SX-24 was sent to Brazil to 
help provide communications for the 
government's Rubber Development 
Corporation, a project to try and grow 
rubber trees in the Amazon River area 
to make up for our loss of rubber from 
Malaysia, after it had been taken over 
by the Japanese. I wonder whatever 
happened to that wartime project . . . 
I’ve never seen it written up anywhere. 
1993 


My old SX-24 may still be sitting 
somewhere in the Amazon rain forest 
in an abandoned building. 

Another stated purpose for our 
“service” was for us to help pioneer 
new communications modes and tech¬ 
nologies. Plus, we were supposed to 
provide emergency communications to 
help build international friendships. 

My, how things have changed in 
only 60 years! The military has as 
much use for CW today as smoke sig¬ 
nals. And modem equipment servicing 
is done by exchanging modules, not 
by electronic technicians and test 
equipment. Military equipment is so 
specialized today that 99.9% of us 
would be unable to help lix it. Heck, 
what percentage of today’s hams can 
fix their own digitally synthesized 
transceivers? The military have no fur¬ 
ther use for hams, even If we were 
young enough to be of Interest to 
them. 

We’ve seen the whole concept of 
war change. When WWII came along 
we had a year or so to train people 
and build equipment. Now we have 
100-hour wars. The military don’t even 
need our frequencies any more . . . 
and they’re sure not going to have 
much use for our ham rigs. None of 
these things happened during the Ko¬ 
rean or Vietnam wars, and we have no 
prospect of them happening in any fu¬ 
ture conflicts we can envision. Modem 
military communications equipment is 
just too specialized. 

If we're going to bring the Basis & 
Purpose up-to-date we need to rewrite 
it to fit our 1993 world. 

We might start out with 97.1a, stat¬ 
ing that the number one purpose of 
amateur radio is to provide entertain¬ 
ment for a group of largely retired mid¬ 
dle-income older white men. A second 
purpose is to provide entertainment for 
the mentally deranged, thus keeping 
them from committing more heinous 
crimes. Better they enjoy spewing filth 
on 14.313, jamming traffic and emer¬ 
gency nets, creating pile-ups to the 
disgust of foreign operators, and vent¬ 
ing their spleens over our repeaters, 
than molesting little girts ... or young 
boys, as one of our best known pio¬ 
neer repeater chaps did. Oh yes, I 
seem to remember a convention chair¬ 
man who got caught at this too. 

About the only original purpose 
we’re still hanging in there on is emer¬ 
gency communications. But we’re be¬ 
ing squeezed hard on this by CB, cel¬ 
lular phones and other new technolo¬ 
gies. If our emergency systems aren’t 
capable of tying CB, our ham re¬ 
peaters, cellular phones, police, fire 
and other emergency services togeth¬ 
er, we’re not going to be needed for 
long. We need to clean up our act in 
this respect. Any volunteers to write 
articles to help our ham clubs get up- 
to-date in emergency communica¬ 
tions? 

We’re so far behind in technology 
these days that it's unlikely we’ll ever 
be able to do much pioneering again. 
We certainly did do a fine job a gener¬ 
ation back, with our pioneering of FM, 
NBFM, RTTY, SSB. SSTV, meteor 


scatter and moonbounce communica¬ 
tions, and repeaters. Then, 30 years 
ago, we dropped the ball. 

A New Manifesto 

My own agenda is to make our pri¬ 
ority the attracting ol new, young hams 
to the hobby as a way to help our 
country generate the high-tech work 
lorce which is going to be needed if 
we’re going to maintain a good quality 
of life. If we can do that we'd be well 
worth the investment in the spectrum 
allocated to us. 

If we can generate a hundred thou¬ 
sand school radio clubs with an aver¬ 
age of 25 members per club, we'll 
have the work force we need to invent, 
build, sell and service the technology 
of the 21st century. 

Next, we need to update our emer¬ 
gency communications systems. I’d 
like to keep that as one of our purpos¬ 
es. But none of this CW traffic net 
baloney. Any system which can't han¬ 
dle at least 9600 baud won’t be of 
much value. This means we need to 
get busy developing effective HF 
packet systems which will give us the 
throughput we need. We’re doing fine 
on the VHFs, but we still need to be 
able to get the traffic dependably 
through QRM, QRN, QSB, and so on. 
In my past editorials I’ve shown how 
we can establish a communication 
protocol which will enable us to auto¬ 
matically translate our messages Into 
any language in the world and have a 
throughput of 25,000 words per 
minute. 

I like the concept of building inter¬ 
national friendships, but that’s com¬ 
pletely Incompatible with the ARRL 
DXCC Honor Roll, so one or the other 
will have to go. Maybe we can get the 
League to curb some of their endless 
contests too. These are not interna¬ 
tional friendship builders. 

Please let me know what you sug¬ 
gest in the way of a new Basis and 
Purpose for 97.1. 

Tackling the Deficit 

Let's say that you buy a house and 
find an old painting in the attic. You take 
it down to a local antique shop and they 
give you $100 for ft. Wowl Then you 
read in the paper that the store has sold 
it for $7 million. Would you be upset? 
Remember, you got what you thought 
was a good price for it. 

Well, there’s this 1872 law on the 
books saying Uncle Sam has to sell 
land for $2.50 an acre. One parcel ol 
17,000 acres they sold for $42,500 
was resold a few days later for $37 
million. Did that make Uncle mad 
enough to change the law? Har de 
har. Some of the $2.50 parcels of land 
are near the gambling casinos in Las 
Vegas and have appraised values up 
to $47 million. 

Nearer to our hearts is the Incredi¬ 
ble Uncle Sam (and that means us 
taxpayers, buddy) giveaway of radio 
frequencies. We’re giving away our ra¬ 
dio and TV channels for free, even 
though the users are making billions 

Continued on page 82 



using them. Ditto cellular telephone 
channels, and so on. Isn't it about 
time we started getting a piece of the 
action back from these humongous 
industries which are using our proper¬ 
ty to make money? 

If someone set up shop on your 
front lawn and started selling ihings, 
wouldn’t you at least expect a cut of 
the action? When you open a store in 
a shopping mall you have to agree to 
pay a percentage of your sales to the 
mall in exchange for the location. Is 
there any reason we shouldn't ask the 
commercial radio and TV users to pay 
maybe 10% of their revenues for the 
use of our property? That would add a 
few billion to the Treasury. The esti¬ 
mate is that we’re giving away S32 bil¬ 
lion just for the cellular channels. 

Of course, until you gel Congress 
to change, all more revenues will 
mean is more spending. It won’t cut 
our taxes one nickel. There are tons 
of ways for Congress to cut spending, 
but none of them are yet deemed 
necessary. What most people don’t 
understand is that no one is actually 
running the government. Congress 
makes laws and the president han¬ 
dles foreign policy and is commander 
In chief of the military. But there’s no 
one minding the store, so we see 
endless bureaucratic waste, with no 
easy way to curb it. 

Waste? How about $4.9 billion a 


year for outside consultants for gov¬ 
ernment bureaus? That’s according 
to the government accounting office. 
How about $1.5 billion for Congres¬ 
sional staffs? We could cut $30 billion 
if we ended farm subsidies, and that 
doesn’t count how much we’d save 
on lower food prices, which are now 
being supported. Then there are 
failed farm loans, where we’ve donat¬ 
ed about $10 billion to the farmers. 
We might want to cut down on the 
$22 billion in food stamps too. 

I'll be writing about this in more 
detail In my Declare War Update 
newsletter, which genuine Wayne 
Green-haters should consider buying, 
as it will give them plenty more to 
hate. There are some fascinating re¬ 
cent books which go into the gory 
details on how Congress is screwing 
us, but a warning ... they could pos¬ 
sibly make you mad. They could even 
put a strain on your 12 to 16 years of 
conditioning in our school system to 
not cause trouble and to do as you’re 
told. I know I almost got mad. Worse, 
it almost made me think! 

One of the most amusing books on 
government waste is O'Rourke's Par¬ 
liament of Whores. P.J. shows how 
Congress could quickly cut $337 bil¬ 
lion off the budget, without even get¬ 
ting to the small, half-billion-dollar, 
items. Then there’s Gross' Govern¬ 
ment Racket—Washington Waste 


From A to Z. And if that doesn't hold 
you, check out Kelly’s Adventures In 
Porkland — How Washington Wastes 
Your Money and Why They Won’t 
Stop. These are just new books on 
the subject- There’s nothing new 
about egregious waste in Washing¬ 
ton. I’ve got stacks of books going 
back 10, 20 and 30 years, all describ¬ 
ing the waste . . . and nothing has 
ever come of it... or changed. 

The probability is high that nothing 
will change this time, except that the 
deficit and taxes will continue to rise. 

Continuing Unemployment 

I see they're extending the unem¬ 
ployment benefits because people 
aren’t finding jobs. I think I know 
what’s wrong. I’ve talked with some 
local businessmen and find they're 
having the same problem I am. They 
need more people. They're desperate 
for more people. But the job appli¬ 
cants just aren’t what they need. 

What's happened in New Hamp¬ 
shire . . . and all around the country 
. . . is that larger firms have been 
laying off their high-priced mid¬ 
management staffers. These people 
have been used to making $50,000 
and up a year, but having worked In 
mid-management, they’ve little expe¬ 
rience or confidence in making deci¬ 
sions. What the smaller businesses 
need are people who can start at 


around $20,000 and work their way 
up by generating sales. Someone 
who's geared to making $50,000 has 
the wrong house, car, clothes, out¬ 
look, work habits, eats at the wrong 
restaurants, and so forth. Worse, 
they’re used to that and are not much 
interested in settling for a $20,000 
lifestyle. So the job market is glutted 
with over-priced, under-trained peo¬ 
ple. Meanwhile, small businesses 
which need more help aren’t able 
to find anybody they can hire. There 
just aren’t many unemployed who 
can satisfy the needs of small busi¬ 
nesses. 

I have some great openings here 
... on 73 and Radio Fun, and to 
help start a couple new magazines, 
but finding people interested in 
actually working hasn’t been easy . . . 
and we’ve been interviewing for 
months. 

Ooops, a Typo! 

Morris Blechman N9GVA was un¬ 
derstandably upset when our data in¬ 
put person managed to let her sub¬ 
conscious alter his letter in the March 
issue. He ended his letter saying, 
“Anyway, I am going to send $ for 
your ranting and raving.” Naturally 
this got changed to, "There isn't any 
way I am going to send $ for your 
ranting and raving," slightly altering 
the meaning. Tsk. HI 


- Packet Radio - 

Portable & Affordable! 


★Simple Installation 

★ No External Power 

★ Dog™ Timer 

^ ★ Perfect For Portable 

★ Assembled & Tested 

Model 

HflH Packet Modem * VHF, UHF, HF(lOM) 

Made in U,SA. 

Whether you're an experienced packeteer or a newcomer wanting to 
explore packet for the first time, this is what you’ve been waiting fori 
Thanks to a breakllirough in digital signal processing, we have 
developed a tiny, full-featured, packet modem at an unprecedented 
low price. The BayPac Model BP-1 transforms your PC-compatible 
computer into a powerful Packet TNC, i 

capable of supporting sophisticated features /||||||^|^ 
like digipeating. file transfers, and remote / - • ~||\ 

terminal access. NOW is the- time for YOU f j 

to join the PACKET REVOLUTION! V 


Incorporated 


400 Daily Lane '''* 

p o box 5210 1-800-8B AYPAC 

Grants Pass, OR mmm 1 -800-822-9722 

97527 ^mml (503)474-6700 


CIRCLE 269 ON READER SERVICE CARD 


Repeater Controller 


The CAT-1000 is packed with features normally resawed for controllers costing thousands 
of dollars more. If you arc in the market for a new controller and want too make ever)' 
dollar count, the CAT-1 OCX) is your only choice. 


Features Include: 


/ Voice Synthesizer 
/ (475) Word Vocabulary 
/ (40) Voice Messages 
y Digital Voice Clock 
/ Grandfather Clock 
/ (64) Control Functions 
/ (60) Position Scheduler 
/ (2) Voice Identifiers 
y (2) CW Identifiers 
/ Full Feature Autopatch 
/ (300) User Speed Dials 
/ 300 baud Modem 
/ DTMF Key Pad Test 
/ Two-Tone Paging 
/ DVR Controller Ready 
/ (40) Macro Commands 
/ (8) Memory Saves 
/ (8) Hardware Inputs 
/ (10) Courtesy Tones 

* Rsquiron Mfr 


/ Reverse Autopatch 
/ (10) Emergency Speed Dials 
/ LiTZ Emergency Alert 
/ (8) Remote Control Switches 
/ Link (Backbone) or Remote Base 
/ DTMF Repeater Access 
/ RS-232 and TTL Computer Interface 
/ TS-440 HF Remote Base Control 
/ Programmable Prefix Codes and Timers 
/ Link Tuning (40) Preset Frequencies * 


-1000 Serial. Interface Card S59.00 


Write or Call for an eight page brochure describing the CAT-1000 Controller, including 
schematics, voice vocabulary word list, control junctions, and programming commands. 


CATrlOOO Coni roller Board $679.00 Wired and Tested 


Other Repeater ConintHen with Voter synthesizers from S379.00 


Computer Automation Technology, Inc. 


4631 N.W. 31st Avenue, Suite 142, Fort Lauderdale, Florida 33309 

(305) 978-6171 
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Number 26 on your Feedback card 


Number 26 on your 

Random output 
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Propagation 


Number 27 on your Feedback card 


David Cassidy N1GPH 


Jim Gray W1XU 


Hams In Low Places 

it appears that the FCC has finally 
given up on the notion that the Amateur 
Radio Service is self-policing, especially 
when it comes to the odd assortment of 
human flotsam and jetsam that washes 
up on 14.313. The FCC has finally an¬ 
swered the cries ot the thousands of am¬ 
ateurs who operate legally and courte¬ 
ously, by stepping up their monitoring of 
the 14.313 cesspool and passing out 
some nice fat fines. Bravo, FCC! Please, 
keep up the good work. 

When you add In all the other hams 
who have found themselves on the fuzzy 
end of the legal lollipop stick, amateur 
radio is starting to look more like Ameri¬ 
ca’s Most Wanted. We've got illegal VE 
testing sessions, we’ve got false distress 
calls on the high seas, and of course 
there’s always the illegal long distance 
exploits of everybody’s favorite big 
mouth, Herbie Schoenbohm KV4FZ. It 
seems that Herbie, who has so far avoid¬ 
ed an FCC Notice Of Apparent Liability 
(though many of us are still hoping), 
has also avoided any kind of serious 
penalty for his theft of long distance ser¬ 
vice. He was originally convicted on 
three counts, but an appeal got him off 
two of them. He was sentenced to two 
months ol house arrest (kinda like being 
grounded, except it’s by a judge instead 
of your parents), and ordered to pay a 
$5,000 fine. Herbie has reportedly vowed 
to appeal the remaining conviction, all 
the way to the United States Supreme 
Court. It always amazes me how 
biowhards and big mouths who get 
caught with their hands in the cookie 
jar think they can appeal their little case 
to the Supreme Court. Herbie should 
read a book or something, because I can 
guarantee him that the Supreme Court 
won’t be Interested In reviewing his case. 
Of course, It Is mighty difficult to hear 
and leam something when your mouth is 
always open. 

I have to admit, I am a bit biased 
when it comes to discussion of Mr. 
Shoenbohm (watch out, faithful reader, 
here comes the dreaded “personal anec¬ 
dote"). Other than my fundamental dis¬ 
like for ignorance that passes as insight 
because of shear volume, I have had a 
single personal contact with Herbie that 
left me less than Impressed. It was the 
week we started sending American 
troops over to Saudi Arabia in Operation 
Desert Shield, what would eventually be¬ 
come Operation Desert Storm. I was 
driving home from work and turned on 
my HF mobile rig. I finished a nice chat 
with a fellow In Manchester, England, 
and was tuning up the band, when I 
came upon KV4FZ’s afternoon speech. 
He and a buddy of his were operating a 
phoney net. They were being so ludi¬ 
crous that no one would have mistaken 
what they were doing for anything other 
than a joke. I have no problem with 
jokes. I had a major problem with what 
Herbie chose as the subject of his joke. 
He and his buddy were acting like some 
kind of para-military relief net for the op¬ 
erations in Saudi Arabia. Even if I didn’t 
have two retatives who had been part of 
the operation (which I did), and no matter 
how 1 felt about President Bush's deci¬ 
sion to send American troops to that 
Godforsaken part of the world (I had 
mixed feelings), 1 still think that what Her- 
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bie and his pal were doing was in poor 
taste. 

I sent out my callsign, was recog¬ 
nized, and had a short conversation with 
KV4FZ. I asked him if he could see how 
many people wouldn’t find his joking 
about a potentially deadly situation in¬ 
volving American soldiers humorous. 
Herbie launched into some incoherent di¬ 
atribe about how we had no business be¬ 
ing over there, and how Bush was a 
dupe of the oil companies, blah, blah 
blah, yuck, yuck, yuck. I returned and 
told Herbie that most people cfidn’t care 
about the political or corporate ramifica¬ 
tions of Operation Desert Shield. I told 
him that it wasn’t about Bush, or ofl com¬ 
panies, or American-lsraeli relations or 
any other complex matter. Once we had 
American men and women camped out 
on the sand of Saudi Arabia, it was a 
simple question of how many of those 
young Americans would die before it was 
all over. I guess this concept was too 
large to fit Herbie’s narrow frame of refer¬ 
ence. I don’t think he understood what I 
was trying to say, so I signed off. Herbie 
and his buddy continued their fun and 
games. 

While Herbie has yet to get caught in 
the act of pulling illegal amateur radio 
tricks, others have not been as lucky. 
William Moskowitz KA3HSZ of Piano, 
Texas, will soon be cutting a check to 
Uncle Charlie for $2,000. Billy-boy is get¬ 
ting off easy, because it’s his first of¬ 
fense. The base amount for malicious in¬ 
terference is $7,000, but the FCC said 
they’d give Bill a break this first time. 
Mighty nice of 'em, doncha think? 

The FCC wasn’t as lenient with big- 
time offender Richard Whiten WB20TK 
of Taylors, South Carolina. Dickie will 
soon be “contributing” a whopping 
$10,500 to the national debt. The FCC 
stated that they were really socking it to 
Dick because of “repeated violation of 
rule 97.01(D)." Actually, I suspect that 
Whitten got slapped with such a stiff 
penalty because his defense was so 
lame. He didn’t deny making the trans¬ 
missions in question, but said that they 
weren’t malicious interference because 
“if I had truly wanted to willfully and mali¬ 
ciously interfere, 1 could have done so to 
such an extent that communications be¬ 
tween other amateur radio operators 
would have been impossible." Is that not 
priceless? Maybe we should call this the 
“Big Gun Defense.” 

Of course, I do have to express a little 
sympathy for Mr. Whiten, since the guy 
he was accused of maliciously interfering 
with was Michael Galego KA4MUJ. 
Mikey hasn’t paid the piper yet, but like 
his buddy Herb Shoenbohm KV4FZ, it’s 
just a matter of time before the FCC 
catches him doing something. KA4MUJ 
is perhaps the most frequent callsign 
heard on 14.313. Not only is he on the 
air himself at all hours of the day and 
night, but others make tapes of his inane 
ramblings and play them back over 
14.313 when he’s not around. When he 
is understandable (his words are so often 
slurred that it is difficult to understand 
what he’s saying), Mikey can come up 
with some of the most hateful, ill-in¬ 
formed, anti-Semitic crapola this side ot 
a skinhead convention. He adores Herb 
Shoenbohm to the point of suspicion, 
which is reason enough to question his 
Continued on page 75 
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Jim Gray W1XU ing and late afternoon and evening 

210 East Chateau Circle hours. May always brings increased 

Payson AZ85541 thunderstorm activity in the Northern 

The following times are given in Co- Hemisphere, so QRN will be high on 
ordinated Universal Time (UTC), which many days. 

used to be called Greenwich Mean Note, also, that we are now in Ihe 

Time (GMT). When using the band- last few years of declining sunspot ac- 

time-country chart please note that tivity when the higher HF bands will suf- 

highest possible frequency is used for fer the most Therefore, you will find that 

the path indicated. For the WARC working DX is more difficult in general 

bands, use as follows: for 12 meters, on the bands from 10 through 20 me- 

use 10 and 15 data; for 17 meters, use ters. So, as the fanners say. "Make hay 

15 and 20 data; and for 30 meters, use while the sun shines," which also ap- 

20 and 30 data. Sometimes a path will plies to our radio activities in the years 

open on a band higher or lower than of declining sunspots, 
the one indicated, so be sure to check There will be a partial eclipse of the 
those as well. sun on May 21st and it will cover North 

The propagation report for May con- America, except for the Southeast, Arc- 

tains some days that are Very Poor or tic regions, Greenland, Iceland, North- 

Poor. These are expected to occur on ern Europe (including the northern 

the 4th, 9th and 10th; on the 16th British Isles) and the northwest portion 

through the 18th; on the 21st through of the former Soviet Union, 
the 22nd; and on the 25th. You will note Let me know how these predictions 
that there are only 12 Fair or Fair-to- are working out for you. I’d like the feed- 
Good days forecast- May will 
month of unsettled ionospheric 
conditions and an active-to- 
storm level magnetic field on the 
days shown as Poor or Very 
Poor. Also, some intense geo¬ 
physical effects may be noticed 
on the days surrounding the 
17th of the month. Quite often 
you will notice that the forecast 
conditions take place a day or 
two before or after the forecast 
date, so always check the WWV 
broadcasts at 18 minutes after 
any hour to discover the trend in 
solar flux, and the Boulder A and 
K indexes. Remember that the 
higher the solar flux, and the 
lower the A and K indexes, the 
better the propagation will be. 

May Is also a month for 
trends from spring propagation 
(usually quite good) to summer 
conditions (usually quite poor as 
compared with spring and fall). 

The reason for this Is the higher- 
than-usual absorption during the 
hours after noon, particularly on 
the lower HF bands. The iono¬ 
sphere tends to be a poor reflec¬ 
tor during those hours. Short 
skip on the higher HF bands will 
be quite good on many days as 
these frequencies are less af¬ 
fected than the lower ones. You 
may have noticed that the 30. 

40, 80 and 160 meter bands are 
always better during early morn- 
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Another Extra Class 
Convicted! 

Of course it’s jus! coincidence that 
the hams who have been arrested and 
convicted of crimes have all been Extra 
Class. We all know how bad the lan¬ 
guage on CB can get. Well, two people 
have been arrested and convicted for 
the outstanding use of foul language on 
CB and both were Extra Class hams. 
Now I see that NS3K has been arrested 
for transmitting false distress signals on 
14.313. 

So much for the baloney about 
Morse code keeping the riffraff out of 
our hobby. More likely it's keeping out 
good guys, otherwise we'd be seeing 
some of our thousands of no-code 
Techs getting into trouble. 

Now, for you knee-jerk liberals. I'm 
not putting down the code as a fun as¬ 
pect of the hobby. It only seems to help 
unbalance a small percentage of us, so 
it’s probably a reasonable trade-off. I 
believe NS3K might be able to make a 
good defense if he pleads that the 
Morse code so scrambled his brain that 
he was unable to function within ac¬ 
cepted limits. 

And I'm not saying that all Extra 
Class hams are crazy. Not all. But I’d 
sure like to hear from any Extras who 
think they can round up at least three 
non-hams who know them and who will 
attest to their possible sanity. I don't ex¬ 
pect much mail. 

Did KV4FZ Poison 14.313? 

There is strong evidence that 14.313 
has been infected with a debilitating 
virus for which no known cure has yet 
been discovered. There seems little 
question but that Herb Schoenbohm 
KV4FZ is the ham responsible for re¬ 
leasing the virus. He Is, by the way, an 
Extra Class ham. You've probably read 
about his conviction for phone service 
theft. 

Almost everyone who tunes up on 
14.313 seems to come down with the 
virus. The best bet is to not even listen 
to the frequency. Perhaps Dick Whiten 
WB20TK can get his $10,500 fine for 
jamming 14.313 reduced if he pleads 
temporary insanity caused by Herb's 
virus. 

If the FCC is actually able to collect 
anything on fines for outstandingly bad 
operating on 14.313, they may have a 
4 73 Amateur Radio Today * June, 


new source of revenue which could sig¬ 
nificantly help the Treasury balance off 
some of the pork barrel waste we can’t 
stop our congressmen from passing in¬ 
to law. Sock it to 'em, Charlie. 

Wayne Green Falls Again — Totally! 

It's almost enough to discourage 
someone ... at least someone not af¬ 
flicted with a Never Say Die complex. 
No doubt a genetic mishap. I’m talking 
(well, writing, actually) about my 
abysmal failure to get you to keep notes 
when you buy a new piece of ham gear 
and let me know how it does for you. I 
want to know about any problems you 
have; any successes; how much fun It 
Is; and so on. 

I happen to know you're buying ham 
gear. I know you're buying new 
transceivers, new antennas, stuff for 
packet, RTTY, and so on. What I don't 
know is how much trouble you’ve had 
getting it going. I don’t know what modi¬ 
fications you’ve cooked up. I don’t know 
how your dealer has done In helping 
you, or how the manufacturer has been 
about helping you. I'm not up here in an 
ivory tower in New Hampshire, so let 
me know what's going on. 

Other than the usual crapola on 
14.313. what frustrations have you with 
the hobby? Look, we don’t have a part 
of the ham exams designed to eliminate 
the insane, so we’re going to have to 
deal with a level of fruitcakes. As I've 
explained, our school system guaran¬ 
tees that we’ll have a disturbingly high 
percentage of people who are unere- 
ative, angry, subservient, and prone to 
religious causes such as environmen¬ 
talism. 

Worse, there’s more than enough 
evidence to convince me that there’s a 
real possibility that the Morse code it¬ 
self may be contributing significantly to 
unbalancing those without a tight grip 
on reality. I wish the ARRL would coop¬ 
erate with researchers in fields like this, 
but of course, as a true-blue dedicated 
CW organization, I can understand their 
reluctance to let this can of worms be 
opened. 

We don't know how much the code 
damages us via just hearing it, and how 
much may be due to the sharp square- 
wave pulses of high energy RF from 
our I inears. I guess the best approach 
is just to deny the whole thing and not 
worry about it, and to heck with the re- 
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search already done. Scientists are al¬ 
ways being proven wrong, right? Just 
remember a short while back to the nu¬ 
clear winter, acid rain, ozone depletion, 
and carbon dioxide panics. Oh yes, and 
Alar. And weren’t we running out of oil 
pretty soon? 

A Ton of Reviews 

If you’re interested in buying a new 
piece of ham gear, you sure want to 
know what you're getting into before 
you run up your MasterCard account. 
That means you want to check out a 
product review. Well, guess which ham 
rag has the most reviews? And has 'em 
first? You probably guessed. 

In 1992 we ran 33 reviews, and not 
one of these products was reviewed in 
CQ or QST before we published ours. 
Not one! Heck, we beat QST on the 
AEA FSTV system by 21 months, the 
Ameritron linear by 10 months, the 
Command Tech 2m linear by 19 
months, and so on. How about the 
Drake R8? We beat 'em by 16 and 17 
months on that one! These are sup¬ 
posed to be new equipment reviews, 
not old equipment reviews. The other 
two magazines reviewed only 25 prod¬ 
ucts each in 1992. 

If you’ve got the background and en¬ 
joy writing, you can do worse than vol¬ 
unteer to do new product reviews for 
us. The prestige is awesome; the pay 
sucks. 

I started off asking for you to let me 
know your reaction to anything new 
you’ve bought. This holds even more 
for kits. I've had a couple grumbles 
about some kits, but then I’ve gotten 
enthusiastic letters from others about 
the same kits. If you put together a kit 
please let me know how it does for you. 

I want to know if it’s a good bargain. 
Does It do what it claims? 

In these days when parts for building 
are almost Impossible to find and circuit 
boards are full of ICs, we're very de¬ 
pendent on kits for our building fun. 
Having spent many years at the work¬ 
bench and still having a bunch of my 
old homemade stuff out in the barn, I 
want to do all I can to help newcomers 
to the hobby to find out how much fun it 
is to build stuff. I'd love to knock togeth¬ 
er some kits, but every lime I start to 
buy one I get honest with myself. I look 
at my desk, with a stack of unanswered 
mail. I look at the homework I need to 


do to put out my Declare War Update 
newsletters for the New Hampshire 
Economic Development Commission 
and our legislature. Sigh. Pius, I want to 
get to Dayton for a couple days, and I 
have talks scheduled with a growing 
number of chambers of commerce and 
Rotary Clubs. So, I tell you what, i’ll do 
my Don Quixote bit, railing against the 
political windmills, and you put the kits 
together and let me know how they've 
done for you. 

Cellular and Cancer 

As a radio expert you’re expected to 
be able to advise people on how seri¬ 
ous this cancer business Is for people 
using cellular telephones. I like the 
statement by a Motorola researcher 
that he would not use one for more than 
30 minutes a day. 

Yes. there is a lot more to be 
learned, but that doesn’t mean that 
there isn’t convincing evidence of the 
connection. The weasel-words are that 
we don’t yet know how this happens. 
That’s the same excuse the tobacco 
companies’ paid scientists are using to 
say they've not yet seen evidence that 
convinces them of the tobacco-cancer 
connection. If I were being paid as 
much as they are I’d probably have 
trouble being convinced too. 

If you've kept up with Ross Adey 
(K6UI) and his experiments, you know 
he's proven a connection between 450 
MHz RF and celt growth changes. 
We're still learning about how cells 
work and how they communicate. 
There are both chemical and electric 
communications, either (or both) of 
which could be affected by magnetic or 
radio fields. There could even be other 
communications systems. 

If you watched the PBS program on 
sharks you know that some species of 
sharks can track fish by their electric 
fields . . . and this is in salt water! Now, 
if this system is built into sharks, which 
have been around for hundreds of mil¬ 
lions of years, we might want to find out 
more about how this works and see if 
something similar is at work in our bod¬ 
ies. 

One thing that has really upset re¬ 
searchers is the incredibly low field 
strength of low frequency magnetic 
fields which can cause cellular 
changes. These fields are far more de¬ 
structive than ever imagined. 

With RF it may turn out to be more 
the modulating frequencies which are 
detected by our cells than any effects 
from the RF itself. This is why a couple 
years ago I suggested that we not put 
HTs to our head when PL tones are be¬ 
ing used. Until Ross and the other top 
researchers in this field prove that RF is 
harmless, you have little to lose by con¬ 
sidering it a potential danger and keep¬ 
ing your head away from RF. Heck, 
keep your whole body away from iL 

I've been joking ... sort of... about 
how CW operators are crazier than the 
rest of us. Well, there’s some reason to 
believe that high-powered RF and pow¬ 
er line magnetic fields from a CW- 
keyed rig Just might screw up our ceils 
beyond the ability of our system to self- 
Continued on page 80 




Klaus Spies WB9YBM, Niles IL 
Wayne, as one who wants lo be an 
entrepreneur, I thought it’s about time 
I came out of the closet to agree with 
all of those times you tried to motivate 
everyone in your "Never Say Die" col¬ 
umn. You’re right: We should get our 
fannies in gear, do what we enjoy, and 
make a living at it. You've set the ex¬ 
ample with your undertakings. 

I’ve never been certain of what to 
start an enlrpreneurship in (problem 
number one), and (problem number 
two) after getting laid off from a job of 
nine and a half years (as an engineer¬ 
ing technician for Motorola), I've been 
banging my head against the wall try¬ 
ing to figure out how to go about 
putting into practice what you’ve been 
talking about all these years. 

Have you thought about writing a 
“How-To" book for entrepreneurs who 
want to start an entrepreneurship? 
(Doing an entrepreneurship on a limit¬ 
ed budget would be a topic I'd like to 
learn more about, too!) You can put 
my name on top of the lisl of those 
wanting lo buy a copy. I'll also be will¬ 
ing to bet that if you print this in 73S 
“Letters" column there’ll be a bunch of 
people out there who’ll beat your door 
down for their own copies of this 
bookl 

Ron Koyich VS6BD, Hong Kong 
Way to go, Wayne! Thank you for 
another excellent editorial, this one 
in the January 1993 issue, on health 
and child-rearing. I feel badly about 
not giving more thought to the subject 
before I had a child. Hopefully it will 
benefit the unborn of those parents- 
to-be who read il. Maybe not, though, 
when you consider how many young 
people do things without much con¬ 
sideration of the consequences. I 
know I did. 

It's never too late to change our at¬ 
titudes, however, and to embark on a 
journey of learning more about our¬ 
selves. Your editorials have no doubt 
had some influence on me—for that I 
thank you. 

On the subject of health, a book 
that my wife and I have enjoyed is 
Perfect Health by Dr. Deepak Chopra. 
It explores mind/body connections. 

Bob Brobst WB9UOF, Alexandria 
IN In case you get the feeling that no 
one reads your articles, I want to let 
you know that I enjoy your controver¬ 
sial editorials. I wish your comments 
on electrical hazards around us had 
been published earlier as our daugh¬ 
ter-in-law recently lost her premature 
daughter, very likely due to complica¬ 
tions from her computer use of eight 
to 10 hours a day as a sales rep. 
Keep up the good work in bringing in¬ 
formation to us in a method that 
makes us think and search for more 
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information on our own, even when 
many times we don’t feel like we have 
the time to spare. 

Bob, I’ve been warning about 
magnetic fields for several years now : 
You must have missed some of my 
editorials ... Wayne 

William B. Maddock WA0AIZ, 
Florissant MO Regarding your 
March “NSD" column: Aha! I can’t be¬ 
lieve that an intelligent American in 
1993 still believes that the Japanese 
really surprised Roosevelt or that 
U. S. military intelligence let the coun¬ 
try down. I worked as an intercept ra¬ 
dio operator and cryptographer and I 
worked with men who were assigned 
to the Naval Intelligence Unit at Pearl 
Harbor. The Intelligence Unit did its 
job! On December 1, 1941, the entire 
Imperial Japanese Fleet In the South 
China Sea changed callsigns and 
codes. Also, in the ensuing week, the 
biggest Japanese secret regarding 
the attack was masterfully put togeth¬ 
er by Naval Intelligence at Pearl Har¬ 
bor. The secret: One flotilla was to ob¬ 
serve strict radio silence—the flotilla 
which attacked Pearl Harbor, This 
flotilla complied to the letter. Not a 
peep or key click out of them. 

Our guys out-foxed this plan and 
within three days a complete callsign 
matrix was reconstructed from trans¬ 
missions made by the rest of the fleet. 
One flotilla was missing. Conclusion: 
This flotilla was the one sent to attack 
the U.S. Almost at the same time a 
spy was caught noting berthing Infor¬ 
mation at Pearl Harbor (which every¬ 
one conceded would be the target 
anyway, if war came). Condensation 
of the above: One week before the at¬ 
tack, experts in the field of Communi¬ 
cations Intelligence saw what they 
knew, given the situation between 
Japan and the U.S., l.e. the calisign 
and code change at the same time 
could mean only one thing—war, and 
war in a very short time. WASHING¬ 
TON WAS NOTIFIED BY TOP SE¬ 
CRET MESSAGE. Also, every com¬ 
manding officer in the Pacific was no¬ 
tified. Three days later, confirmation 
that an entire war-strength flotilla had 
broken off from the main fleet and had 
maintained total radio silence. WASH¬ 
INGTON AND PACIFIC COMMAN¬ 
DERS WERE UPDATED. During this 
week, with no reply from Washington, 
General Short, Army Commanding 
General in Hawaii, made several sig¬ 
nificant steps to prepare for attack, in¬ 
cluding relocation of most of the B-17 
bombers to other airfields and 
airstrips in the Hawaiian islands to 
avoid concentration of these valuable 
long-range bombers. (Had he not 
done this, there wouldn’t have been 
enough recon capability to find the 
ships which bombed Hawaii.) Admiral 
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Kimrnel. the Naval Commander, per¬ 
mitted all the ships to steam right into 
their berths at Pearl Harbor as they 
had done for months. They all came 
into Pearl Harbor every weekendl 
Kimrnel apparently didn’t take any ac¬ 
tion to protect anything. He apparently 
had no confidence in Naval Intelli¬ 
gence. Both General Short and Admi¬ 
ral Kimrnel were relieved immediately 
and retired from active duty shortly af¬ 
ter the war started—and spent their 
remaining years in disgrace. 

Linda KJ5FC and Dan N5UNU, 
Brenham TX We visited your boat 
(USS Drum in Mobile, Alabama) and 
read as much as we could of your 
newsletters. It was hard to read with 
so many folks coming through. We 
wish you a great year In '93—lots 
more good editorials and much more 
success with Radio Fun. 

Thanks for the note, Linda and 
Dan . It was fun writing about our ad¬ 
ventures during the war on the Drum, 
and publishing the stones in the Drum 
Newsletter. I probably should have 
made copies available to interested 
hams, but it just didn't occur to me ... 
Wayne 

Joseph Lively KJ5FS, Fort Worth 
TX Wayne, I must take some excep¬ 
tion to your negative assessment of 
the "service” value of ham radio. I 
know that a large percentage of what 
one hears on the bands is far from 
service-oriented, but in this part of the 
country the SKYWARN nets on 2 me¬ 
ters perform a valuable service. Last 
weekend I attended a “SKYWARN 
School” and have just sent In my ap¬ 
plication to join RACES so that I can 
participate. I don’t know about you, 
but large hail and tornadoes scare the 
#$%&! out of me, and I like to be able 
to keep track of that stuff I 

I hope you’re wrong concerning the 
deleterious effects of magnetic fields; 
it seems like it’s getting to where ev- 
erything is bad for one's health. I think 
a lot of hams use a lot more power 
than they need to; many of them on 
75 meters use 1500 watts to rag-chew 
when they could go barefoot and 
communicate just fine. I am in the 
process of setting up an HF station, 
and it’ll be barefoot by necessity for 
some time! I hope the high-power 
guys don’t blow me into the weeds. I 
don’t care whether I'm “30 over S9” or 
not—I Just want to be able to get 
through decently. It seems to me that 
if fewer people were so power hungry, 
there would be fewer strong magnetic 
fields for them to worry about. After 
all, the FCC regs state that one 
should use the minimum amount ol 
power necessary. 

Erling A. Gruel WB90JD, Fond 
du Lac Wl I’ve been a subscriber/ 
reader off and on since the mid '70s 
when I got my first ham ticket. I got 
onto 2 meter FM. and thought re¬ 
peaters were the best thing to happen 
to ham radio . . . little did I know. In 
the last several years, I’ve kept seeing 
packet radio editorial comments in 


your columns, and just couldn’t pic¬ 
ture myself using a computer to com¬ 
municate with other hams. Part of the 
problems was that I didn't really un¬ 
derstand computers and the jargon 
very well, . . and was a bit afraid of It, 
too! 

After one-too-many Wayne packet 
rantings. I got brave. I thought: Oh 
well, why not try it? So I assembled a 
budget computer system that every¬ 
one could laugh at (and some did!). 
For about $200 I got an old Com¬ 
modore 128, a couple of 1541 disk 
drives, a parallel interface (did I say 
that?), and an Epson 9-dot matrix 
printer. Then I really did it—for Christ¬ 
mas I had the wife give me an MFJ 
packet circuit card to fit into the back 
of the 128. Cheap, yes ... but it 
works! 

WOW! What a different world in 
ham radio! Yeah, I made mistakes 
(still do!), but I found my touch-typing 
handy here! After 40 or so days on 
the air, it’s a real challenge, it’s inter¬ 
esting, and it’s FUN! 

As a sideline, I learned more about 
computers than I thought I could, and 
now I even use the system for other 
things, like assembling frequency lists 
for my scanner radio from research in¬ 
to FCC records. Makes nice copy, and 
I don’t have to have a lot of paper ly¬ 
ing around ... the whole thing is 
stored on disk until I download it to 
the printer! (Sounds like jargon to 
me.) 

I always say, “You never get a ‘bum 
steer’ from Wayne!” 

Dave Kaiser AL7HG, Dhahran, 
Saudi Arabia I have just received the 
January issue. You asked, why don’t 
some hams get involved in packet? 
In my case, my interest in ham radio 
is as a rag-chewer and in getting to 
talk to a lot of different people In a lot 
of different places. 

I am a sometimes DXer; I collect 
DX cards when I happen to run 
across one. I've averaged 10 cards a 
year since becoming a ham, and I 
probably got a lot of those during my 
first several years as a ham, and less 
since (perhaps due to better band 
conditions back in the ’60s). If I were 
an avid DXer and interested in obtain¬ 
ing cards with the help of a DX asso¬ 
ciation repeater, I might invest in 
packet, but I’m not THAT much of a 
DXer. 

I presume many hams work in 
computer-related fields. I stare at a 
computer screen all day; I sure don’t 
want to come home and do the same 
thing as a hobby. 

In my opinion, the new law limiting 
scanner frequencies is TERRIBLE. 
We have technology available to do 
a lot of things, and hams have a 
license that theoretically permits them 
to use it, and yet ft’s possible for 
a self-interested group (cellular in¬ 
terests) to sneak through a law that 
has long-range effects on every¬ 
one. Many third world countries pro¬ 
hibit ham radio transmissions and 
the sale of ANY scanners. Is that 
next? EQ 
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Domino’s Pizza Delivery 
Driver Summons 
Assistance with Ham Radio 

Only two days after receiving his ham radio 
license, Store 7036 driver Doug Graham 
KB7RKY used his newly-acquired skill to sum¬ 
mon help to the accident scene he had just 
discovered. 

Being the first on the scene, Graham 
jumped out of his vehicle and immediately in¬ 
vestigated the wreckage for injured bodies. 
Relieved that there were no visible life-threat¬ 
ening injuries, Graham quickly and profession¬ 
ally used his amateur radio to call for help. 

After following the standard emergency pro- 
cedure for ham radio operators—calling 
“break, break, break"—Graham finally heard 
back from someone offering assistance. 

“I put out a call to any ham radio operator in 
the Louiston/Clarkston valley for help,” said 
Graham. “And then another ham operator 
(Betty Drinnon N7IPU) came back. She said, 
“KB7RKY, how can I be of assistance?" 

After asking her to call the sheriffs depart¬ 
ment and Rescue One, Graham then moved 
his own car out of the roadway and began di¬ 
recting traffic around the accident. Reprinted 
from the March 5, 1993 ‘Pepperonl Press ," the 
newsletter for Domino’s Pizza. 

FCC Proposes Ham Band 
Spectrum Sharing 

Three FCC Public Notices were recently is¬ 
sued underscoring the fact that we as ama¬ 
teurs should get used to the idea of sharing 
spectrum with other services. Actually, most 
VHF and higher frequency spectrum is 
shared. The three news items that the FCC re¬ 
leased concern the 1.25 meter, 70 cm and 33 
cm ham bands. 

Until August 1991, the Amateur Service 
had access to the entire 220 to 225 MHz band 
on a secondary basis. The FCC separated this 
shared spectrum into two exclusive segments. 
The primary reason given was to accom¬ 
modate new narrowband technology which 
would not be compatible with amateur opera¬ 
tions. 

The Land Mobile Service got the 220-222 
MHz portion for narrowband business radio. 
Ham radio was allocated the remaining three 
megahertz, 222-225 MHz. The biggest loss 
was at 220.5 to 221.9 MHz, which amateurs 
used for control links. 

The FCC received more than 550 requests 
in 1991 asking that they review the 220-222 
MHz reallocation. In response to these Peti¬ 
tions for Reconsideration , the FCC said they 
thought that in certain areas of the country, 
some relief was indeed justified. They said the 
Commission would entertain a request for re¬ 
placement spectrum and asked the ARRL to 
make a specific proposal showing how ama¬ 


teur operations could use shared spectrum 
without causing interference to existing users. 

After considerable amateur and profession¬ 
al testing, the ARRL filed a petition with the 
FCC. They asked for access to 216 to 220 
MHz on a shared basis to “. . . provide reac¬ 
commodation for. . . present and future wide¬ 
band date intercity links and other point-to- 
point fixed amateur stations . . . displaced 
from the 220-222 MHz band." The ARRL said 
it was not possible to relocate displaced data 
operations at 222-225 MHz due to the exis¬ 
tence of extensive 1.25 meter repeater net¬ 
works. 

The 216 to 220 MHz band is primarily allo¬ 
cated in the United States to the Maritime Mo¬ 
bile Service. The Automated Maritime 
Telecommunications System (AMTS) operates 
80 channels on this spectrum. To reduce inter¬ 
ference, the League agreed that amateur ac¬ 
tivity at 216 to 220 MHz should be managed. 
A power level of 50 watts was suggested, as 
well as specific frequency coordination. On 
March 5th, the FCC released a bulletin stating 
that it would adopt a Notice of Proposed Rule 
Making to provide "... a secondary allocation 
for the Amateur Service in the 219 to 220 MHz 
band to be used for amateur auxiliary station 
(point-to-point) packet backbone networks and 
other amateur point-to-point fixed communica¬ 
tions.” 

The Commission also recommended oper¬ 
ating limits and other measures to ensure that 
these amateur operations do not cause inter¬ 
ference to primary operations in and adjacent 
to the 219-220 MHz band. We will not know 
the extent of these controls until the exact text 
of the NPRM is issued. 

On March 10th, the FCC proposed to allo¬ 
cate the 449 MHz band for wind profiler radar 
systems (sensitive pulsed radars that measure 
wind speed and direction at altitudes between 
1,500 and 53,000 feet) and asked the public 
whether they should be accommodated in the 
915 MHz (ISM) band as well. This really was 
not a surprise since the government has been 
investigating several VHF and UHF homes for 
wind profilers for several years now. 

The first thing that comes to mind to most of 
us is that 420 to 450 MHz is allocated to the 
Amateur Service. Does this mean that the 
Amateur Service is losing access to more 
spectrum? The answer is no! We must 
remember that amateur radio uses the 70 cm 
ham band on a secondary basis. What it does 
mean is that we will be gaining another shar¬ 
ing partner. 

The primary user of the 420-450 MHz band 
is Government Radiolocation. Government 
frequencies are assigned by the NTIA (Nation¬ 
al Telecommunications and Information Ad¬ 
ministration) and not the FCC. 

The good news is that the impact on the 
Amateur Service should be minimal. Wind pro¬ 
filer radars are generally located in remote ru¬ 
ral locations and not near the 30-mile radius of 
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most 70 cm repeaters located in population 
centers. Furthermore, the government has 
agreed to take whatever steps they can to 
minimize the impact of wind profilers on exist¬ 
ing amateur repeater users, and installation of 
the wind profiler network is not expected to 
begin for another five to 10 years. That will al¬ 
low plenty of time for repeater owners and 
wind profiler planners to determine what steps 
need to be taken to minimize interference to 
one another. 

The 33 cm ham band at 902-928 MHz is 
lightly used by the Amateur Service. Theoreti¬ 
cally, FM repeaters are supposed to be oper¬ 
ating on the band with inputs at 906-909 MHz, 
matched with 918-921 outputs. Amateur TV 
and packet operation also have extensive ham 
band-planning at 33 cm. For the most part, 
however, 902-928 MHz is not used by the ham 
community. 

Internationally, the 33 cm band is allocated 
to the Fixed Service on a primary basis, with 
Amateur, Mobile and Radiolocation secondary. 
The pecking order is slightly different in the 
United States where the primary users are 
Government Radiolocation and ISM (Industri¬ 
al, Scientific and Medical) use. ISM bands are 
often referred to as “junk" bands since they 
provide a home for almost any device that ra¬ 
diates energy. Even microwave ovens cook on 
915 MHz. 

On March 11th, the FCC said they would be 
permanently allocating shared use of 902-928 
MHz to Automatic Vehicle Monitoring (AVM) 
systems (used to locate and track vehicles us¬ 
ing non-voice methods, and to relay informa¬ 
tion to and from vehicles). The FCC proposed 
to expand the service to encompass location 
of all objects, animate and inanimate, and to 
allow licensees to provide service on a private 
carrier basis to individuals, the federal govern¬ 
ment and business band users. 

The AVM Service will be renamed the Loca¬ 
tion and Monitoring Sen/ice (LMS) which the 
FCC defines as the use of non-voice signaling 
methods from and to radio units to make 
known the location of such units. 

The FCC suggested that wideband LMS 
systems be licensed on the 904-912 and 918- 
926 MHz bands and narrowband LMS sys¬ 
tems at 902-904, 912-918 and 926-928 MHz. 
The Commission believes that wideband sys¬ 
tems are capable of operating in a shared en¬ 
vironment, but asked if there is a need to pro¬ 
vide spectrum exclusively for some period of 
time. 

Sharing our spectrum wiih other radio ser¬ 
vices and the U.S. government is covered in 
the Amateur Service Part 97 rules at section 
97.303. Since the Amateur Service is a sec¬ 
ondary user of all UHF and higher frequency 
spectrum, we simply have to accept any inter¬ 
ference that might be generated by those 
services designated as primary and we must 
not interfere with their operation. TNX W5YI 
Report, Vol. 15, issue #7, April 1, 1993. B] 
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The Ubiquitous Coaxial 

Connector 

by Steve Katz WB2WIK/6 


C onnectors . . . can’t live with ’em, can’t 
live without ’em. Coaxial connectors, 
especially, are a real bugaboo for many 
hams faced with the challenge of installing 
them in a proper, professional manner and 
trying to keep the weather elements out of 
them for any length of time. 

Fear not! Coaxial connectors are truly 
easy to install properly—it just takes the 
right tools and training (like any job). Lucki¬ 
ly, the right tools are likely to be in your 
own toolbox, or at least at the local discount 
hardware store. Let’s start with the most 
popular connector in amateur use for 1.8 
through 220 MHz, the “UHF” type PL-259. 

PL-259 “UHF” Connectors 

PL-259 “UHF’ connectors are so named 
because way back when they were invented, 
any frequency above 100 MHz was consid¬ 
ered to be Ultra High. These were the fre¬ 
quencies of our earliest radar systems, and 
little work had ever been done, except by pi¬ 
oneering experimenters, above this frequen¬ 
cy range. Since that time, we have redefined 
our spectrum to divide it up in “decade” 
(factors of 10) ranges, and UHF is now de¬ 
fined as 300 through 3,000 MHz. (“VHF,” 
the next decade range below, is defined as 
30 through 300 MHz; “SHF,” the next 
decade range above, is defined as 3,000 
through 30,000 MHz; etc.). 


In any case, UHF connectors are badly 
misnamed because they really don’t work at 
all well in the real UHF spectrum and their 
use should be confined to the MF (medium 
frequency), HF (high frequency, or 3-30 
MHz) and VHF ranges. The reason PL-259s 
work so poorly at Ultra High frequencies is 
that they are not constant-impedance devices 
and their physical dimensions are such that 
they can appear as quite an impedance 
“bump” (or discontinuity) in the UHF range. 

This bump can cause attenuation, which 
of course is normally undesirable, so PL- 
2595 are best used in the frequency ranges 
where their impedance discontinuity will be 
of no consequence. (The bump is created by 
loose mechanical tolerances in the PL-259 
connector design, as well as by variations in 
the dielectric materials used, construction by 
different manufacturers, and so forth.) 

So, now that we know where we should 
be using UHF connectors—or at least where 
their inadequacies can be tolerated—let’s in¬ 
stall one on a cable. 

The PL-259 is designed to accommodate 
coaxial cables measuring 0.405” outside di¬ 
ameter, like RG8A/U, RG213/U, etc. The 
rear (cable-entry) end of the connector body 
has internal threads which allow the connec¬ 
tor to be literally screwed onto the mating 
cable’s jacket, making a secure mechanical 
connection prior to any soldering operations. 


If you have been installing PL-259s without 
screwing the connector body onto the cable 
jacket, you’ve been doing it wrong, and the 
results can be devastating to prolonged per¬ 
formance. 

PL-259s can also be modified to accom¬ 
modate the smaller-diameter cables, like 
RG58/U (and A/U, C/U, etc.), RG59/U and 
RG8X (or RG8M) “mini-8” cables. This 
modification involves using the correct “re¬ 
ducer” size, type UG175/U for RG58 and 
UG176/U for RG59 or RG8X, which is 
screwed into the rear end of the connector 
body as part of the assembly operation, and 
prior to any soldering. Whether using the 
larger-size cables (0.405” o.d.) or the small- 
er-size cables (which are 0.195” or 0.242" 
respectively), the rear-end internal threads in 
the connector body are always used. 

UHF connectors are available in a variety 
of construction materials and finishes, but 
the essentialldimensions should always be 
the same. Popular finishes include bright 
nickel (“Astroplate” from Amphenol, for ex¬ 
ample), silver plate, and gold flash. Popular 
dielectric materials include Rexolite, Pheno¬ 
lic and Teflon. Combinations of plating fin¬ 
ishes can be found in a single connector. I 
find the easiest ones to work with are silver- 
plated (at least the body should be silver- 
plated, if not the connector shell), with 
Teflon dielectric. The reason for this is that 
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the silver-plated body accepts soldering at a 
lower temperature than nickel-plated connec¬ 
tors will, making the soldering operation a 
much easier job; and the Teflon dielectric 
will withstand soldering heat better, and be 
less hydroscopic (will absorb moisture less 
easily) than other materials. The silver-plated 
Teflon-dielectric connectors cost a bit more 
than other constructions, but I find theyTe 
usually worth the small amount extra. 

Installation 

To do a professional job in the installation 
of a PL-259, you’ll need an X-acto knife or 
a sharp single-edged razor blade (sold in 
wallpaper/paint shops for a few cents each 
in boxes of 24 or so), a sharp pair of scis¬ 
sors, similar to manicuring scissors (avail¬ 
able in stainless steel for about $5), and a 
heavy-duty soldering iron, usually a “gun,” 
rated at 260 watts or more, like the Weller 
D550 or equivalent. It doesn't pay to try us¬ 
ing a smaller soldering gun because the heat 
transfer to the connector will take too long 
and can cause damage to the cable. If you 
can’t heat up the connector body to the sol¬ 
der-melting point (about 230 degrees C for 
standard 60/40 alloy solder) in just a few 
seconds, you’re taking too long and will be 
frustrated. You’ll also need some rosin-core 
solder, usually 60/40 (tin/lead ratio) or 63/37 
alloy, 0.047” or 0.050” diameter. The most 
expensive item here is the big soldering gun, 
which could cost as much as $50 or so if you 
don’t already own one. 

Prepare to work on a non-metal lie surface 
because a metal surface will act as a heat 
sink and draw heat away from the connector 
so rapidly that soldering will become a diffi¬ 
cult task. I do most of my PL-259 soldering 
on a slab of ceramic (like a large piece of ce¬ 
ramic tile from a bathroom, kitchen or foyer 
floor—available for free as “scrap” or “sam¬ 
ple” from most flooring shops). Ceramic is 
an excellent material because it will with¬ 
stand very high temperatures without burn¬ 
ing and is a lousy heat sink. 

Prepare the cable end for installation of 
the PL-259 as follows: 

(1) Slide the connector “shell” or “nut” 
over the end of the cable, with its internal 
threads facing towards the cable end, and 
push it far enough down the length of cable 
so that it’s out of the way. 

(2) Use the razor blade to cut all the way 
through the cable jacket, braid, and dielec¬ 
tric materials, stopping at the copper center 
conductor (you can feel it when you hit this 
obstacle), using vigorous pressure at first to 
cut through the braid, then lighter pressure 
as you slice through the dielectric. Don’t use 
so much force that you cut into the center 
conductor with the blade. If, after you’re 
done, inspection reveals that you have cut 
into the center conductor a bit, cut off and 
discard this piece of cable and chalk it up to 
experience, then try again. With a bit of 
practice it is easy to know how much pres¬ 
sure to use and to stop applying pressure as 
soon as the blade touches the center conduc¬ 
tor. Perform this operation at 5/8” (0.625") 


from the end of the cable. Once you’ve suc¬ 
cessfully sliced through in one spot, hold the 
razor blade in a fixed position with one hand 
and rotate the cable 360 degrees so that it 
cuts in a similar manner all the way around 
the cable. 

(3) When you’re done, pull off the piece 
you’ve just sliced through, exposing 5/8" of 
undamaged center conductor (Photo IB). 

(4) Now use the razor blade to slice 
through only the cable jacket, which will not 
offer much resistance to penetration at all. 
Do not use enough force to cut into the braid 
material. Make this cut another 5/8” down 
the cable, or 1-1/4” from the end of the cop¬ 
per center conductor. Rotate the cable 360 
degrees again, this time slicing through only 
the outer jacket material. When you’re done, 
pull off the jacket material you’ve just sliced 
through, exposing 5/8” of nice, undamaged 
braid material (Photo 1C). 

(5) Inspect the exposed cable end to be 
sure no braid “hairs” protrude beyond the 
freshly-cut dielectric material, risking short- 
circuiting to the center conductor. With prac¬ 
tice, you’ll find there won’t be any hairs, es¬ 
pecially if you use a new, sharp razor blade. 
If any braid hairs protrude beyond the di¬ 
electric and look like they might short cir¬ 
cuit to the center conductor, use the small, 
sharp scissors to cut them off, one by one. 

(6) Now, line up the connector body with 
the end of the prepared cable so that the cen¬ 
ter conductor will center itself with the 
0.150” diameter center pin of the plug. If 
your coax has a stranded center conductor, 
inspect the strands to make sure they are 
tightly wound together, with no “rogues” 
sticking out. If any strands are sticking out, 
gently twist them back together by spiraling 
in the same direction as they already were in 
the fresh coax, making a neat, light bundle 
for the center pin. 

(7) Next, begin inserting the connector 
body onto the prepared cable end, twisting 
the body clockwise as you push gently on it. 
You’ll find that within a very short distance 
the internal threads in the rear end of the 
connector body will “grab” the jacket mate¬ 
rial and bite into it quite well, resisting the 
rotation. Continue to gently push on the con¬ 
nector, while rotating it clockwise, until the 
cable is firmly “seated” inside the connector 
and no further progress can be made. At this 
point the center conductor should protrude 
slightly (about 1/8”) from the end of the cen¬ 
ter pin hole (Photo 1D). 

(8) Now you’re ready to solder! The cable 
braid should be showing through all four 
PL-259 body “holes,” which are there pre¬ 
cisely for soldering. Place the connector 
down on your soldering surface with one 
body hole straight up, and place a gentle 
weight on the cable a few inches away from 
the connector to hold it in place. A heavy 
book is a good weight. Don’t clamp the ca¬ 
ble in a vise or anything that can crimp it too 
hard. Coax is fragile stuff. Pull the trigger on 
your soldering gun, and wait a few seconds 
for the tip to heat up to soldering tempera¬ 
ture, which will usually be indicated by a bit 
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of smoke coming from the tip. Holding the 
solder in the other hand, apply the gun’s tip 
to the connector body, right over the solder¬ 
ing hole, and hold it firmly in place for a 
few seconds to allow the connector to heat 
up. Now apply a small amount of solder to 
the joint between the iron’s tip and the con¬ 
nector body, and wait a few seconds for it to 
flow. Once the solder has flowed, move the 
iron’s tip just a small distance (maybe 1/16”) 
out of the way so the connector hole and 
braid are exposed, and feed the solder right 
into the hole. Wait another few seconds for 
the solder to flow into the hole and com¬ 
pletely cover the braid and the hole. When 
the solder has flowed properly it will look 
bright and shiny, even after you pull the iron 
away. 

(9) Now, rotate the connector 90 degrees 
and do the same thing in the next solder 
hole. This one will go much faster because 
the connector is already very hot. So hot, in 
fact, that you could burn yourself on it if 
you’re not careful. (Some might want to use 
heat-insulating gloves for this whole opera¬ 
tion to help prevent minor bums.) 

The second solder hole should fill up in 
just two to three seconds. Now, rotate the 
connector body 90 degrees again and do the 
same thing in the third solder hole. Again, 
this should happen very fast because the 
connector is already at soldering tempera¬ 
ture. Then, rotate 90 degrees again, and fill 
up the last solder hole with solder. 

If you’re doing it right, the whole solder¬ 
ing operation should take maybe 30 seconds 
or so. If it’s taking longer than this, it’s tak¬ 
ing too long and one of the following might 
be occurring: 
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a. ) Your working surface is drawing heat 
away from the connector—remember, don’t 
do this on a metal surface! 

b. ) Your soldering gun isn’t powerful 
enough. Try a bigger one—although the 
260 watt model should be sufficient. 

c. ) Your connector body is not silver- 
plated, but it is plated with other metals that 
do not “wet” as well as silver. Or, maybe 
the connector is oxidized, in which case it 
should be thoroughly cleaned prior to use. 

d. ) Your solder is weird, and either lacks 
a rosin core (which is essential to dissolve 
oxides that form in the soldering process), 
or is some higher-temperature alloy. Check 
it out. 

e. ) You’re not applying enough pressure 
between the soldering iron’s lip and the 
connector body to get good heat transfer. 

10) Take a short break to let the connec¬ 
tor and cable cool off a bit. To accelerate 
this process, I often use a brief squirt of 
“circuit cooler” (available in any electronic 
parts store). These “coolers in a can” are 
made of chlorofluorocarbons (if you don’t 
care about the environment) or chlorodiflu- 
oromelhane (if you do) and release an ex¬ 
tremely cold spray (so cold, in fact, that it 
can damage your skin if exposed directly), 
so if you choose to use it, be careful. A 
brief (two-second) squirt of this stuff will 
bring down the connector temperature very 
well, and it helps accelerate the process, if 
you don’t want to use the cooling spray, 
wail a minute or so for the connector to 
cool down before proceeding. This is most¬ 
ly to prevent damage to the cable dielectric, 
which will also be very hot and could de- 
foim if the cable and connector are handled 
prior to a cooldown period. 

(11) Now you’re ready to solder the cen¬ 
ter pin. Use the gun again, applying the tip 
to the junction of the wire conductor pro¬ 
truding from the pin and the pin itself. Ap¬ 
ply a small amount of solder, and when it 
starts to flow, move the iron’s tip slightly 
down the side of the pin to draw the solder 
down into the connector pin. Add just a bit 
more solder at the tip, and cover the ex¬ 
posed wire conductor and the opening in 
the end of the connector pin so there are no 
holes or gaps here. This operation only 
takes a few seconds to complete because 
the center pin is a much smaller heat sink 
than the connector body. 

Wait several seconds for the pin to cool 
off. Use a sharp diagonal cutter to cut off 
any extra wire conductor protruding beyond 
the end of the connector pin. Then wipe the 
whole pin down with solvent (alcohol, tri- 
chlor, Ilux remover or whatever) and a soft 
cloth to remove any residual soldering flux. 
Inspect the pin for any excess solder that 
might have flowed down the outside of the 
pin. If there is any (with practice, there 
won't be), use a nail file or fine-grit emery 
cloth to remove the excess solder. {Don't 
use a large file or rasp, or large-grit cloth, 
or you risk removing all the silver plating 
from the pin, which will cause it to oxidize 
much more rapidly, leading to potentially 


disastrous results in the field.) 

At this point, you’re finished, and, if you 
have used the spray cooler in step #10, the 
entire installation should have taken less 
than 90 seconds from beginning to end. If 
you waited for a “room temperature 
cooldown” it probably took more like 120 
to 150 seconds. Under no circumstances 
should this operation consume more than 
2-1/2 minutes, and with practice it will 
go faster and you’ll still get professional 
results. 

(12) Slide the PL-259 “shell" up the ca¬ 
ble to the connector body, and screw it on 
to the connector body by twisting the shell 
clockwise onto the body. After a few twists, 
the shell should fall loose of the threaded 
area, enabling you to pull it all the way 
down the connector so the leading edge of 
the shell is about 0.150" back from being 
lined up with the end of the connector cen¬ 
ter pin (Photo IE). That’s it! 

Modification for Smaller Cable 

All the instructions thus far were for a 
standard PL259 assembly on to RG213/U 
or other 0.405" o.d. cables (RG8/U, etc.). A 
few modifications are required to the in¬ 
structions if you intend to use the smaller 
cables which require reducers. Here are the 
modifications, in order (see Photos 2A, B 
and C). 

Steps (1) through (5) remain the same. 
The changes for using UG175/U (for 
RG58-sized cables) or UG176/U (for 
RG8X cables) reducers begin with step (6). 

(6) Slide on the appropriate reducer over 
the cable, with the large-diameter (big) end 
towards the balance of the cable and the 
smaller-diameter end facing towards the ca¬ 
ble end you just stripped. The reducer 
should have a slightly snug fit over the ca¬ 
ble jacket to work properly. If it slides on 
too easily (no force required at all), it will 
be difficult to make the connector assembly 
weatherproof. A too-loose fit indicates a 
non-standard reducer (check to be sure it's 
a real UG175 or UG176 type) or a non¬ 
standard (too small) cable diameter. This 
should not happen with mil-spec cables, but 
can occur with commercial types. 

(7) Line up the small end of the reducer 
with the cut end of the coax jacket material 
so the reducer is flush with the cable jacket, 
where the exposed braid begins. Holding 
the reducer in this position with one hand, 
fold the braid back gently using your other 
hand. It will fold back easily. Gently pull it 
down, little by little, until it’s all neatly 
folded back along the surface of the reduc¬ 
er. If you stripped the cable properly ac¬ 
cording to step (4), the braid strands should 
end exactly at the beginning of the threads 
on the reducer. If the braid strands end 
much before the threaded area of the reduc¬ 
er you didn’t strip away enough jacket ma¬ 
terial in step (4) and you must start again. If 
the braid strands are so long that they over¬ 
lap the threaded area of the reducer, they 
are too long and will interfere with the con¬ 
nector assembly. Trim the braid strands 


back neatly using the small, sharp scissors 
until they all end right about where the re¬ 
ducer threads begin. The objective here is 
to avoid having the braid strands pinched 
between the reducer and the connector 
body. 

(8) You will now find that a lot of dielec¬ 
tric material is exposed between the folded- 
back braid and the beginning of the center 
conductor. This is normal. The dielectric 
must be further stripped off the cable, 1/16” 
maximum from where the reducer starts, 
leaving at most 1/16" of dielectric material 
showing when you’re finished. This will 
leave the stripped (exposed) center conduc¬ 
tor quite long, but there is no harm in this 
because the excess will be cut off. 

Now, skip to the original step (7), as 
printed earlier in this article, and follow 
those directions, except that instead of 
screwing the connector body onto the coax 
jacket, you’ll be screwing it onto the reduc¬ 
er. These threads will mate perfectly if the 
reducer and the connector body are proper¬ 
ly aligned and “squared up” with each oth¬ 
er. When the reducer is fully threaded into 
the connector body, it should push tight up 
against the connector body, leaving no 
space between the reducer “nut” (large-di¬ 
ameter part of the reducer) and the connec¬ 
tor body itself. If there’s any space at all 
here, the reducer is not properly seated in 
the connector and this will present a prob¬ 
lem with regard to completing the assem¬ 
bly, making it work, and making it weather¬ 
proof. 

Continue with the assembly procedures 
detailed in the original steps number (8) 
through (12). If you have followed these di¬ 
rections precisely up to this point, the cable 
braid should be exposed through all four 
connector body soldering holes and the sol¬ 
dering and final assembly operations will 
be the same as for installing a PL259 onto 
RG213/U. 

Final Notes 

My directions differ slightly from those 
shown in the ARRL Handbook and other 
texts written on this subject in that I instruct 
you to cut braid and dielectric off flush, so 
they arc both the same length (for the 
RG213/U assembly), rather than leaving 
some dielectric exposed between the end of 
the braid and the start of the exposed center 
conductor From my 27 or so years of expe¬ 
rience installing probably ten thousand of 
these connectors, my way works belter and 
will result in a more rugged, reliable assem¬ 
bly. There is no risk of producing a short 
circuit in the cable using my method, if it’s 
done properly, so there’s no reason at all to 
leave any dielectric exposed at the end of 
the braid. 

The photographs accompanying this arti¬ 
cle show how things look as they’re going 
together, and how they should look when 
you’re done. A properly-installed PL259 is 
so strong that it cannot be pulled off the ca¬ 
ble even with a few hundred pounds of ten¬ 
sion. When performing the “pull test” on 


14 73 Ama teur Radio Today * June, 1993 



my cable/connector assemblies (that is, pull 
on the connector until something breaks!), I 
can always stretch and break the cable itself 
before the connector comes off the cable. 

When performing step (2) of these in¬ 
structions, where you use the razor to cut 
all the way through the jacket, braid and di¬ 
electric, but stop short of cutting into the 
center conductor, you will probably find it 
takes some practice to determine where to 
slop cutting and avoid damaging the center 
conductor. That’s fine! Use a scrap piece of 
cable and make several cuts until you know 
just how much pressure to apply to get this 
right In time, you’ll get the “feel” of this, 
and then in the future it will be a breeze! 
Razor blades and knives are very sharp and 
even a small nick can cut a very deep gash 
in your flesh. You might want to use work¬ 
man’s gloves to help prevent cuts, or at 
least keep some Peroxide solution and 
Band-Aids handy to patch yourself up 
quickly in the event of a mishap (I've only 
cut myself about a million times doing 
this.) 

So much for PL259s. My next article will 
detail the installation of higher-frequency 
connectors, the popular Type “N” and 
“BNC,” which are usable into the SHF 
spectrum. These are easier, not more diffi¬ 
cult, to install than PL259s, because no sol¬ 
dering of the braid is required. Q 


ALUMINUM 

TOWERS 

• Self supporting towers up to 144 ft. at 80 mph winds 

• Lasts practically forever - weather resistant 

• Tapered models & telescoping "crank up 

• Fold-over kits 
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"Call Today for a Free Catalog!" 
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DSP From JPS 


The NRF-7 




The new NRF-7 is a medium priced DSP product 
which provides great flexibility in audio 
processing. Modes available include atmospheric 
(white) noise reduction through adaptive peaking; 
spectral multi-tone notch filtering; notch & peak 
combined; wide (2400 Hz) and narrow (1800 Hz) 
SSB filters, with and without spectral notch: wide 
(500 Hz) and narrow (250 Hz) CW filters with 
selectable center frequency; and a 500 Hz wide 


DATA filter centered at 2200 Hz. Since these 
filters all operate in real time, they can be used 
for Break-in CW or AMTOR. Note: noise 
reduction by adaptive filtering reduces noise by 
dynamically reducing the bandwidth and is not 
effective against impulse-type noise. Only the 
NIR-10 uses spectral subtraction to eliminate 
impulse noises as well as atmospheric noise, 
while retaining the full audio bandwidth. 


Only: $249.95 


The N1R10, the standard in DSP Noise Reduction, still only $349.95. 
For eliminating carriers & other tones, the NF-60, still only $149.95. 


JPS Communications, Inc. 

P.O. Box 97757 Raleigh, NC 27624 


TOLL FREE ORDER LINE 1-800-533-3819 
Technical Info 1-919-790-1048 FAX 1-919-790-1456 
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Number 5 on your Feedback card 


Portable Packet Digipeater 
for Emergency Service 

by John Neeley K6YDW 



Photo A. The HT/TNC and battery box connected. 


D uring the forest fire season, California 
has many major Fires, some raging for 
several weeks. A call to amateurs for assis¬ 
tance in communications by various local, 
state and federal agencies is filled by the 
volunteers. During these disasters, the agen¬ 
cies involved need more portable packet sta¬ 
tions and portable digipeaters. Some loca¬ 
tions are not accessible directly from the sta¬ 
tions at the remote fire camps due to moun¬ 
tainous terrain or other obstacles. The need 
for highly portable, battery-operated digi¬ 
peaters is obvious. Packet stations are used 
to pass logistical messages to and from the 
camps, along with health and welfare mes¬ 
sages from the firefighters. 

The August and September 1987 issues of 
CTM Magazine contained a two-part article 
by Robert Hoover KA6HZF titled “Captain 
Kirk's Lunch Box,” which was about a total¬ 
ly self-contained, battery-operated, solar- 
charged portable digipeater. Mr. Hoover’s 
article dealt with a complete package housed 
in a single GI ammo box. It included a 
Yaesu FT-23 2 meter HT, an MFJ-1270 
TNC and a single 14 amp-hour motorcycle 
battery, along with an external solar panel. 


I thought this was a great idea, but I didn’t 
have the tiny HT that Mr. Hoover had. I did 
have an older Kenwood TR-2500 2 meter 
HT as a spare, and a spare TNC, the MFJ- 
1270. Since the TR-2500 is much larger than 
the FT-23, I had to rethink how I could get 
this all into a compact package. The answer 


was to use two boxes: one for the HT/TNC 
and the other for a dual-battery pack which 
also included the solar controller circuit 
board (Photo A). The following article is a 
guide to building your own unit, no matter 

Continued on page 18 



Photo B. Inside the HT/TNC box . 


Photo C. Inside the battery box. The solar controller board is in the 
upper right corner. 
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Figure /. RadiolTNC box, top view. 


Continued from page 16 service. I did leave 

what kind of HT or TNC you use. the “Power ON” 

LED, but bent it up 

Radio/TNC Box into a position that 

The GI ammo boxes are the standard type would clear the in- 

of box found in most army surplus stores or side of the box. This 

at flea markets. The size of the box is 5-1/2" gives me an indica- 

W x 7-1/4" H x 11-3/4" (Photo B). tion that there is 



Figure 2. HT mounting scheme. 


How you prepare the mount for the HT or 
TNC inside the box depends on which brand 
you use. Most of the older type of HTs arc 
approximately the same physical size so 
most will fit in the box the way it was done 
here. 

The MFJ-1270 TNC must first be re¬ 
moved from its enclosure so it will fit inside 
the box. There are four mounting holes in 
the circuit board. Take a stiff piece of paper, 
the same size as the board, and mark all four 
holes. This will be the drilling template for 
the TNC board mounting holes. Notice that 
there is a 5 volt regulator on the end of the 
board. This must be mounted flush to the in¬ 
side of the box. First, remove all five LED 
lamps as they are not required for digipealer 


power going to the 
box. Before mount¬ 
ing the TNC board to the box, using 1/2" 
metal spacers, first scrape away any paint 
from the area where the 5 volt regulator is 
going to touch and apply a liberal amount of 
heat-sink compound. Also, the top two 
mounting holes will require the use of flat- 
head type bolts instead of roundhead types. 
This allows the top lid of the box, which has 
some long sides, to clear the boltheads. 

The mounting of the HT unit will depend 
on just what you are going to use, but most 
can be mounted in this fashion. See Figures 
1 and 2. I used some scrap 1/4" aluminum 
plate for both the top and bottom shelves. 
The bottom shelf is bolted to a piece of 1" 


aluminum angle stock, approximately four 
inches long, and this angle stock is then 
bolted to the side of the box. On the outside 
of the box, where the bottom shelf attaches, 
is a large heat sink to dissipate any excessive 
heat generated either by the units inside or 
by any direct sunlight on the box. There are 
different ways in which the heat sink can be 
mounted to the surface of the box, depend¬ 
ing on what style of heat sink is used, so I 
will not go into the details. 

In cutting the bottom shelf for the HT, 
place the HT down on the plate and trace out 
the outer dimensions. Now, mark the plate 
3/8" larger on all sides, as this will give 



Figure 3. 1.2-32 volt variable powder supply. 
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room to place the mounting bolts. Make the 
top shelf the same size as the bottom, cutting 
out for any controls, displays, etc. I used 
2-1/2" x 6/32" bolts, using metal spacers to 
get the correct height needed between the 
two shelves. Once they are tightened down 
the HT is very secure. 

Three holes are required in the end of the 
box for the antenna output, the battery input 
and the RS-232 I/O port. 

Since the Kenwood TR-2500 HT uses an 
8.4 volt battery pack for power, I installed 
an LM-340-8K voltage regulator on the out¬ 
side of the box, next to the large heat sink. 
Be sure to heat-sink this TO-3 package. 

The power voltage required will depend 
on what HT you plan on using. Some use 12 
volts, some less. For voltages other than 12 
volts, a simple regulated supply is on the 
same board as the solar controller and uses a 


Figure 4. Detail “AT 

LM350 regulator. The 5k variable resistor 
will change the HT supply voltage and can 
be adjusted for the TH you use (see Figure 
3). 

Different brands of TNCs are of various 
physical sizes. Some may mount in the box 
without having to remove the enclosure. Be 
sure that the TNC has a “watchdog"’ circuit 
to prevent a locked keydown condition. 
Some TNCs do not have this feature. 

Since 1 planned on using the unit as a 
portable packet station, I put a 5-pin DIN 
jack on the outside of the box for my RS- 
232 I/O port. Placing a DB-25m plug on a 3- 
conductor ribbon cable, which connects to 
the DB-25f connector on the TNC, the other 
end is connected to the 5-pin DIN (see Fig¬ 
ure 4). Place a single ferrite bead on each 
line to the DIN jack. Also, place as many 
ferrite beads as possible on all lines within 


the box. This is just a precaution against any 
stray RF that may be floating around inside 
the box. [Note: I have had no problems with 
stray RF within the box and next to the bare 
board TNC, even with the plastic case of the 
TR-2500.] 

Battery/Solar Charge Controller Box 

I was unable to install a single motorcycle 
battery inside the same box as the HT and 
TNC so I had to get a second box. There 
was plenty of room inside this second box so 
I decided to use two batteries, which would 
give me a total of 24 Ah (see Figure 5 and 
Photo C). Mounting the batteries is fairly 
simple as they will fit in sideways, leaving 
approximately four inches on one end for 
the solar charge controller board and associ¬ 
ated output jacks. Be sure to measure the 
size of the batteries to make sure they will 




Figure 5. Battery solar controller box , top view. 


Figure 6. Battery box . 
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fit inside the box. It is a snug fit, but not 
binding. Make a metal bracket to hold the 
batteries in place so they won’t shift around. 
I used a piece of angle steel slock for my 
bracket. 

The output jacks on the outside of the box 


are for DIGI, AUX OUT and PANEL IN. 
The DIGI jack is the power for the RA- 
DIO/TNC box and has a one amp fuse inline 
with its output. The AUX OUT jack is a par¬ 
allel jack with the DIGI jack, with a 3 amp 
fuse inline. This AUX OUT jack can be 
used to power any 
external unit, like a 
transceiver, another 
digipeater, etc. The 
PANEL IN jack is 
the solar panel in¬ 
put to the charge 
controller. You will 
see in the template 
drawing of the box 
(Figure 6) that I 
have placed two 
5/16" holes near the 
bottom of the box. 
These are for the 
breather tubes com¬ 
ing from the bat¬ 
teries. Also, the 
“Charge” LED and 
power switch for 
the controller are 
mounted on the end 


of the box. 

Solar Charge Controller 

The basic circuit for the controller uses 
three sections of an LM-339 voltage com¬ 
parator IC (see Figure 7). Two sections are 
used to monitor the HIGH and LOW battery 
voltage, and the third section is used to mon¬ 
itor the voltage output from the solar panel. I 
found several articles dealing with solar 
charging in various publications, and by 
combining features of these articles I came 
up with my own simplified version. The pro¬ 
ject can be built on a printed circuit board 
available from FAR Circuits, I8N640 Field 
Court, Dundee IL 60118 for $8 plus $1.50 
S&H. 

Alignment of the circuit will require a 
variable power supply (+10-15V), a digital 
VOM and a logic probe. First, connect both 
the battery sense and panel sense input lines 
to the same point. Adjust the voltage output 
of the supply to 14.5 volts and place the log¬ 
ic probe on pin 1 of the 339. Adjust the 20k 
pot, Rl, to where the probe goes LOW. Set 
the power supply to 10.5 volts and adjust R3 
to where pin 13 goes LOW. Rock the supply 
to make sure all the set voltage points are set 



Figure 8. Solar controller external wiring. 
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correctly. The controller is now ready to be 
mounted in the box. 

Attach the battery sense line to the posi¬ 
tive battery post on the battery. Do not at¬ 
tach it to any other point. Then, attach the 
panel sense line to the output of the solar 
panel, making sure you have connected it on 
the anode side of the blocking diode, Dl. 
The blocking diode is used so the panel 
sense circuit will not be fooled by the volt¬ 
age output of the batteries. The 10.5 voltage 
sensor portion of the circuit is not required; 
it's just as an added feature. The charge cir¬ 
cuit will work without it, but I use it as a 
“day-night" switch. See Figure 8. 

Operation of the controller is fairly sim¬ 
ple. As long as the panel sense voltage is 
above 10.5 volts the circuit is active. If the 
panel sense voltage falls below 10.5 volts, 
then RY1 is disabled, thereby preventing 
any charge voltage to the batteries. When 
the voltage from the solar panel rises to 
above 10.5 volts, RY1 is connected between 
the collector of Q3 and the coil of RY2, 
which allows any charge voltage from the 
solar panel to flow when requested by the 
controller circuit. 

When the battery post voltage falls to 12.5 
volts, pin 2 of the LM339 comparator goes 
LOW, thereby turning on RY2, allowing 
current to flow' from the panel to the batter¬ 
ies for charging. When the battery post volt¬ 
age reaches 14.5 volts, pin 1 of the 339 will 
go LOW, turning off RY2. The “float charge 
level” is 14.5 volts for most lead-acid batter¬ 
ies. 

General Information 

The total weight of both boxes is 33 
pounds, fully loaded. This weight is a bit ex¬ 
cessive, but you have a rugged and, for the 
most part, weatherproof unit that can be 
placed in any location desired, like under a 
large boulder, bush or tree, and it will pro¬ 
vide signals to reach from your remote loca¬ 
tion to the next digipcater. 

For an antenna I use a modified Hustler 
CG-144 5.8 dB mobile whip to which I have 
attached three radials. This antenna is then 
mounted on a 5-foot section of TV mast. 
Three other 5-foot sections are added to give 
a total height of 20 feet, which can be placed 
in the rocks or self-supported with some ny¬ 
lon rope. For coax, a good choice is RG-8/x 
mini-foam, as it is quite flexible and has 
good characteristics at this frequency. For 
the two-conductor cable between the two 
boxes, use a good quality cable which has a 
heavy outer sheath. I also use this type of ca¬ 
ble between the box and the solar panel. For 
all power connections I use 4-pin micro¬ 
phone connectors. This type of connector 
provides screw mounting, which gives secu¬ 
rity in remote locations where other types of 
connectors could be pulled out by animals 
walking by. For this reason, do not use 
phono type connectors. 

For extra weatherproofing protection, you 
can cover the boxes with a small tarp. This 
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Figure 9. PC board and parts placement. 









Parts List for Solar Controller 


Integrated Circuit 

U1 

LM339 voltage comparator 

RS276-1712 

U2 

4011 CMOS quad two-input NAND gate 

RS276-2411 

U3 

12 volt voltage regulator 

RS276-1771 

U4 

5 volt voltage regulator 

RS276-1770 

Transistors 

Q1.Q4 

General purpose NPN (2N2222, 2N3904, etc.) 


Q2 

General purpose PNP (2N3905, etc.) 


Q3 

T1P31 NPN 

RS276-2017 

Diodes 

D1 

Silicone 50V at 6 amps (1N5400, etc.) 


D2,D3 

1N4001 


Resistors 

R1.R2.R3 

20 kilohm 15-tum trimmers 

RS271-340 

R4,R5,R6,R7,R8,R9 

1 megohm 1/4 watt 


R10.R11 ,R12 

220 ohm, 1/4 watt 


R13,R14,R15,R16,R17 

100 kilohm, 1/4 watt 


R18.R19.R22 

47 kilohm, 1/4 watt 


R20 

10 kilohm, 1/4 watt 


R21 

2.2 kilohm, 1/4 watt 


Capacitors 

C1.C2 

10 pF, 35V electrolytic 


C3,C4,C7 

0.1 tiF, 50V disc 


C5,C6 

1 pF, 35V electrolytic 


Relays 

RY1 

12V DPDT (16-pin DIP) 

RS275-249 

RY2 

Batteries 

12V DPDT (10 amp contacts) 


BT1.BT2 

12V at 14 Ah motorcycle-type or get-cel 


Circuit boards are available from FAR Circuits, 18N640 Field Court. Dundee IL 60118 tor $8 
plus $1.50 S & H. 


will also shield the boxes from any direct 
sunlight. Also, tum both boxes to where the 
heat sinks are facing north, or are in the 
shade all the time. 

The boxes should be painted with a good 
quality rust inhibitor paint. The bottom and 
the side on which the large heat sinks are 
mounted should be a flat black finish. Other 
areas should have a light-color finish to help 
reflect heat. 

The dual-battery setup will provide plenty 
of backup power in case of poor voltage out¬ 
put from the solar panel due to clouds, 
smoke or haze. I have run a test using just 
the fully charged batteries alone, with no 
charger in the circuit. When I set the TNC to 
beacon one line of text every 10 seconds, 
and the HT to full power of 2.5 watts out, it 
ran for five days with only a half volt (0.5V) 
drop through the test period. There is no rea¬ 
son you cannot use just a single battery in¬ 
stead of two. The total package would be 
lighter by about 15 pounds. 

Operation 

The system should be set up before you 
transport it to a remote location. Plug your 
terminal into the RS-232 I/O port on the 
HT/TNC box, then apply power to the sys¬ 
tem by plugging in the power cable from the 
battery box. 

The following parameters are for the 
TNC-2 type, for unattended digipeater ser¬ 
vice: 

CONOK-OFF: DWAIT=0: 

TXDELAY=50: DIGI=ON: 

USERS=0: MON=OFF: 

HID=ON 

Unplug the power cord and disconnect the 
terminal. You are now ready to use this sys¬ 
tem when needed. 

Whatever HT/TNC and battery combina¬ 
tion you use, it will have to be a special de¬ 
sign to fit your needs. 


This article is intended as a simple guide. 
Any comments are welcomed, and a SASE 
will be appreciated for any return com¬ 
ments. Q 
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16 Tips For Using 
PCB Layout Software 

You can do things differently when you design a PCB on your computer, 

by Jim Tarchinski N8PTG 


F ewer and fewer printed circuit boards 
(PCBs) are laid out by hand these days. 
The reason is simple: More and more hams 
are using computers to create the artwork 
for their boards. 

There are many reasons for this trend 
away from hand-taped artwork, but there 
are two main ones. First, prices for PCB 
layout packages are only a fraction of what 
they were just a few years ago. In fact, there 
are even a few shareware programs floating 
around that allow you to lay out a board on 
your computer (see the sidebar). Prices are 
definitely in a range that is affordable to 
most casual PCB creators. 

The second reason layout programs are 
becoming so popular is that they can short¬ 
en the time it takes to design a board from 
scratch. This is especially true if the soft¬ 
ware can automatically route the traces, or 
check your traces against a network connec¬ 
tion list (netlist) generated by a schematic 
drawing program. 

Like any other change, however, going 
from hand-taped to computer-created art¬ 
work requires you to change your thinking 
somewhat. There are some things that can 
be done, or even should be done, different¬ 
ly. I’ve learned a few tricks in the year or so 
that I’ve been using a layout program, so 
I’d like to share some of them with you. 
This article offers 16 tips to help you make 


a smooth transition to creating computer- 
based PCB layouts. 

Tip #1 

Before you even begin to lay out a board, 
give some thought to how it will eventually 
be mounted. If you bought an enclosure at 
the last swap meet that will work perfectly, 
you'll need to consider this up-front. This 
could influence your selection of compo¬ 
nents or your decision on the layout. 

Tip #2 

Except for the tip I just mentioned, don’t 
decide on a board size until you make an 
initial layout and get a rough idea of how 
much board area is required. Once you 
have a good handle on this, be sure to select 
either a standard PCB size or the size of a 
remnant you have on hand. After all, why 
cut a larger board down to size if you don’t 
have to? 

Tip #3 

Don’t choose a double-sided board un¬ 
less you’re forced into it. Stan by running 
traces on the solder side only. If you run in¬ 
to too many intersecting traces you can al¬ 
ways switch to a two-sided board. It’s often 
surprising how many traces will fit on only 
one side, especially if your layout program 
has an excellent "auto-route" algorithm. It’s 


also worth remembering that jumper wires 
can frequently get you out of a bind on a 
single-sided board (and even on some dou¬ 
ble-sided ones!). 

Tip #4 

When possible, place mounting holes at 
half-inch increments from one another. 
Then, when you go to drill the mounting 
holes in the project case, you’ll find that it’s 
much easier to mark off half-inch distances 
than an odd number of 0.1-inch increments, 
the step size that most programs use. 

Tip #5 

For dual-sided boards, be sure to write 
“Solder Side” and “Component Side” right 
on the layout. This will help you later on 
when you have to determine the orientation 
of the clear artwork against the board. See 
Figure 1. 

Tip #6 

It’s also a good idea to write the date and 
a version number right on the artwork— 
preferably on both sides of the board. This 
helps you keep track of multiple versions of 
the same project. I got hit by this once, and 
it took me nearly an hour to figure out that I 
had accidentally used an old version of my 
artwork on the bottom side of the board! 
See Figure 2. 
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Tip #7 

Most hams don’t place a silk-screen layer 
on their boards. In its place, consider 
putting important information right on ei¬ 
ther the top or bottom copper layers. If you 
have the room, component names and/or 
values are often convenient to have right on 
the board. See Figure 3. 

Tip #8 

Try to mount all IC packages in the same 
direction, unless this violates one of the 
other rules mentioned above. If you are 
forced to mount one IC '‘upside-down,” be 
sure to clearly mark pin #1 on both sides of 
the board (Tip #7). See Figure 4. 

Tip #9 

Change the schematic whenever it helps! 
It’s amazing how many people seem to 
think a schematic is set in stone when they 
get to the layout phase of a project. If you 
can redefine connector pin numbers, or use 
one IC gate in place of another, it frequent¬ 
ly simplifies the board layout. Just be sure 
you go back and update to print so you’ll 
remember that you made the change later 
on. 

Although I don’t recommend it, some 
people tend to take this tip to an extreme— 
they actually lay out the board before they 
draw the schematic. See Figure 5. 

Tip #10 

Now here’s one that is really simple, but 
again, it’s surprising how many people nev¬ 
er seem to think of it. Remember that all 
pads do not have to be the same size, not 
even all the pads for a single component. If 
you need extra room (to lay a high current 


trace, for example) make some of the pads 
smaller. This is especially true for unused 
pads, which you may even be able to elimi¬ 
nate completely. See Figure 6. 

Tip #11 

Several times during the design, print out 
an exact-size copy of the layout, being sure 
to include the silk-screen layers even if you 
won’t be using them. Place the actual com¬ 
ponents on this printout to make certain 
there’s adequate space for everything. Pay 
particular attention to large capacitors, 
mounting holes for connectors, and any 
components whose templates you created 
yourself. 

Also, be sure connector pin numbers line 
up correctly. 

If you designed for a male DB25 connec¬ 
tor, but the layout software put down a fe¬ 
male DB25, your pin definitions are not go¬ 
ing to be what you expect. 

Tip #12 

Place extra pads on unused connector 
pins or IC gates. You may not have a need 
for them later, but if your initial design 
doesn’t work, they will make it much easier 
to modify the board further down the line. 
You may even want to include pads or com¬ 
ponent space for any “upgrades*’ that you 
might want to wire in later. See Figure 7. 

Tip #13 

If you don’t use through-plated holes (as 
is the case with most hams), make certain 
that all the traces you run on the top layer 
can be soldered to the components on the 
top layer. For example, straight PCB- 
mounted connectors are frequently encased 


Computer Design Aids 

Commercial Packages 
Tango 

Accel Technologies, Inc. 

6825 Flanders Drive 
San Diego CA 92121-2986 
(800) 488-0680 

DC/CAD 

Design Computation 
RL 33 Sherman Square 
Farmingdale NJ 07727 
(903) 938-6661 

OrCAD 

OrCAD Systems Corporation 
3175 N.W. Aloclek Drive 
Hillsboro OR 97124-7135 
(503) 690-9881 

Shareware 

(Most programs are available on electronics- 
oriented BBS systems across the country.) 
PC Trace 
PCB 

PCB.SRCS 

PCROUTE 


in plastic in such a way that you can only 
solder them to the bottom side of the 
board—the top side of the pins are com¬ 
pletely blocked off. 

If this causes you a problem, there are 
two things you might try: Either mount 
them to a component a few millimeters 
above the board so you can get an iron in 
there, or use a via (through-hole) near the 
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Dealer directory 


DELAWARE 
New Castle 

Factory authorized dealerl Yaesu, ICOM, Ken¬ 
wood, ARRL Publications Callbook, ARE 
Hamlink, AEA, Kantronics, Ameritron, 
Cushcraft, HyGain, Heil Sound, Standard Am¬ 
ateur Radio, MFJ. Hustler, Diamond, Butter¬ 
nut, Astron, Larsen, and much more. 
DELAWARE AMATEUR SUPPLY, 71 Mead¬ 
ow Road, New Castle DE 19720. (302) 328- 
7728. 

NEW JERSEY 
Lodi 

North Jersey’s newest Two Way Radio and 
Electronics Dealer is now open. Sales of 
Ham, Business, Marine and C.B. two way 
equipment as well as Scanners, Shortwave, 
Electronic Kits, Antennas, Books, Cable Box¬ 
es and more. Friendly service and low prices. 
Advanced Specialties, 114 Essex Street, 
Lodi NJ 07644. (201) VHF-2067. 

NEW JERSEY 
Park Ridge 

North Jersey’s oldest and finest Shortwave 
and Ham Radio Dealer. Three minutes 
Irom Garden State Pkwy and NY Thruway. 
Authorized Dealers for AEA, Alpha Delta, 
Diamond, ICOM, Japan Radio Company, Ken¬ 
wood, Vectronlcs, Yaesu, Ham Sales, Lee 
WK2T. GILFER SHORTWAVE, 52 Park Ave., 
Park Ridge NJ 07656. (201) 391-7887. 

NEW YORK 
Manhattan 

Manhattan’s largest and only ham Radio 
Store, also fuB Ime of Business. Marine, Avia¬ 
tion, Shortwave Radios and Scanners, and 
Cellular Phones and Beepers. Large selection 
of Books, Antennas, Test Equipment, coaxial 


cable and parts. Full Service Repair Lab on 
premises. Our 44th Year...We carry all major 
lines: MOTOROLA, ICOM, KENWOOD, YAE¬ 
SU, BENDIX KING, ASTRON, AEA, SONY, 
PANASONIC, MFJ, CCTV CAMERAS AND 
MONITORS, BIRD WATTMETERS, FRE¬ 
QUENCY COUNTERS, SCANNERS, HY¬ 
GAIN, VIBROPLEX, HEIL, CALLBOOK, AR¬ 
RL OTHER PUBLICATIONS. Open 7 days 
M-F, 9-6 p.m.; SaL, 10-5 p.m., Sun. 11-4 p.m. 
We ship Woridvride. Call, Fax, or write lor in¬ 
formation and prices. Your one Source for 
HAM and Business Radios . . . BARRY 
ELECTRONICS, 512 Broadway, New York 
NY 10012. (212) 925-7000. FAX (212) 925- 

7001 ' OHIO 

Columbus 

Central Ohio’s full-line authorized dealer for 


Kenwood, ICOM. Yaesu, Afinco, Japan Radio, 
Standard, AEA, Cushcraft, Hustler, Diamond 
and MFJ. New and used equipment on dis¬ 
play and operational in our new 10,000 sq. ft. 
facility. Large SWL Department too. UNIVER¬ 
SAL RADIO, 6830 Americana Pkwy., 
Reynoldsburg (Columbus) OH 43068. (614) 


866-4267. 


PENNSYLVANIA 


Trevose 

Authorized factory sales and service. KEN¬ 
WOOD, ICOM, YAESU, featuring AMER¬ 
ITRON, B&W, MFJ, HYGAIN, KLM, 
CUSHCRAFT, HUSTLER, KANTRONICS, 
AEA, VIBROPLEX. HEIL, CALLBOOK, ARRL 
Publications, and much more. HAMTRONfCS, 
INC., 4033 Brownsville Road, Trevose PA 
19047. (215) 357-1400. FAX (215) 355-8958. 
Sales Order 1-800-426-2820. Circle Reader 
Service 298 for more information. 


Dealers: Your company name and message can contain up ro 50 words for as tittle as $420 yearly (prepaid), or $210 
tor six months (prepaid), No mention of mail-order business please. Directory text and payment must reach us 60 
days in advance ol publication. For example, advertising for the April ‘92 Issue must be in our hands by February 1st. 
Mail to 73 Amateur Radio Today, 70 Rte. 202 N, Peterborough, NH 03458 


Component 



Figure 8. Tip #13. 


problem pad. See Figure 8. 

Tip #14 

Once again, for those who 
don’t use through-plated holes, 
keep vias to a minimum. You’ll 
have to solder through every via 
that you design in, which is a 
pain in the neck. This is another 
handicap you may find with 
most auto routing routines, 
which tend to use vias like 
they’re going out of style. 

Tip #15 

Consider creating your own 
personalized checklist of things 
you want to examine before 
you’re finished with a layout. 
Before I came up with my list 1 


frequently forgot to size my 
mounting holes correctly, or to 
run an automatic check to verify 
all my trace routings. 

Tip #16 

Don’t throw away all the 
“good old” design rules that you 
used when you laid out PCBs by 
hand. For example, you still 
should keep the analog and digi¬ 
tal sections separated, be sure to 
use grounding planes were nec¬ 
essary, and don’t make the 
traces too small for the expected 
maximum current load. Most 
software just isn’t smart enough 
yet to check for stuff like this 
(but the way things are moving, 
it’s only a matter of time!). [Q 


here is the next generation Repeater 

MARK 4CR 


The only repeaters and controllers 
with REAL SPEECH! 


No other repeaters or controllers match 
Mark 4 in capability and features. That’s 
why Mark 4 is the performance leader at 
amateur and commercial repeater sites 
around the world. Only Mark 4 gives you 
Message MasteriM real speech • voice 
readout of received signal strength, 
deviation, and frequency error • 4- 
channel receiver voting • clock time 
announcements and function control • 7- 
helical filter receiver • extensive phone 
patch functions. Unlike others, Mark 4 
even includes power supply and a 
handsome cabinet. 

Call or write for specifications on the 
repeater, controller, and receiver winners. 


n? 


Create messagesjust bytalking.Speakanyphrasesor 
words in any languages or dialect and your own voice 
is stored instantly in solid-state memory. Perfect for 
emergency warnings, club news bulletins, and DX 
alerts. Create unique ID and tail messages, and the 
ultimate in a real speech user mailbox — only with a 
Mark 4. 


Phone: #(508) 372-3442 
FAX: #(508) 373-7304 


MICRO CONTROL SPECIALTIES 


Division of Kendecom Inc. 

23 Elm Park, Groveland, MA 01834 



2 meters 220 440 
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Building and Using 
N7APE’s NiCd Zapper 

An update. 

by Marion D. Kitchens K4GOK 


I n the September 1992 issue of 73 Amateur 
Radio Today , Ed Miller N7APE described 
a circuit for recovering NiCd batteries that 
have grown internal shorts. His article got 
my immediate attention because it seemed 
like a simple solution to a problem that 
plagues many of us. Most of us have num¬ 
bers of just such NiCds. If you do much with 
NiCd batteries around the ham shack, then 
you will definitely want to build N7 APE’s 
circuit. Some hams have been known to bum 
out internal NiCd shorts by momentarily 
connecting them to an automobile battery. 
This can be dangerous, and is not recom¬ 
mended. N7APE’s circuit can eliminate that 
danger and still recover the shorted NiCds. 
Furthermore, after clearing the short, the cir¬ 
cuit will automatically switch into the charge 
mode and recharge the battery. A pretty neat 
circuit! 

This article describes the experiences of 
two builders of N7APE’s circuit, and relays 
the experience and knowledge they gained 
about recovering NiCds. 

Building The Circuit 

Gene W0DLQ and I both built “Zappers” 
according to N7APE’s article. The original 
publication contained one error in the 
schematic: The correct value of R5 should be 
560k, as per the parts list, and not the 560 
ohm value shown on the schematic. More on 
optimizing the value of this resistor later. The 
unit shown in the photographs used an un- 
der-the-bench power supply (12 volt auto 
battery on a charger), while W0DLQ used a 
built-in AC power supply delivering about 
17 VDC to the circuit. The unmarked diodes 
in the original publication are 1N914 or simi¬ 
lar. 

Being experimenters, both of us made mi¬ 
nor changes in N7APE’s circuit. First, as an 
operating convenience, a ‘‘reset” switch was 
added to discharge an internal cap (C7) so 
the unit could be easily reinitialized after re¬ 
covering a NiCd. Second, some voltage di¬ 
viders and sensing circuits were modified to 
allow use of different supply voltages. Third, 
a fixed voltage regulator chip was used in 
place of the LM317 regulator. My unit used 
an active LM317 current-limiting regulator 
in place of resistor current limiters. If the 
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LM317 current limiter is used, it requires a 
1" x 2" heat sink. If you use the fixed resis- 
tor(s) at R1, they should be rated for 2 watts. 

Gene and I could not resist adding a “zap¬ 
ping” LED to indicate that this function was 
happening. You have clear indications of the 
zap/charge mode via the red/green LEDs. 
We also added a switch to allow selection of 
50 mA for charging A A size NiCds, or 100 
mA for charging C or D size NiCds. The 
changes made in our circuits are shown in 
Figures 1 and 2. 

Checkout and Adjustments 

Several adjustments need to be made after 
assembly. The sequence of checks and ad¬ 
justments shown in the sidebar is recom¬ 
mended. This list provides a sequence that 
allows for easy resolution of problems, 
should they occur. Note that it is easy to get 
the circuit “locked up” in the charge mode, 
so follow the checkout instructions careful¬ 
ly! You can “unlock” the circuit by pushing 
the “reset” switch. 

Adjusting R13 for about 0.500 volts on 


pin 6 seemed to help in recovering some of 
the very old NiCds. N7APE recommended 
about 0.300 volts, which should be fine for 
most users. 

After getting the unit operating, optimiza¬ 
tion of the circuit is recommended. Opti¬ 
mization will result in the circuit delivering 
the maximum available energy to burn out 
the internal short, thus reducing the time 
necessary to recover a NiCd. The best 
method of optimization will depend on the 
resistor values and supply voltage in your 
particular unit. Try the easy way first. 

The Easy Way 

Short pin 5 of the IC to ground, and short 
across the battery box for the following op¬ 
erations. Adjust R10 for maximum voltage 
on pin 2 of the IC. Measure and record that 
voltage. This may cause the voltage on 
C1/C2 to increase and stabilize at the supply 
voltage. Check with a voltmeter. If the volt¬ 
age is steady, you can optimize the unit the 
easy way. (If the voltage ramps up and 
down, you’ll have to do it a slightly harder 



Photo A. K4GOK’s NiCd Zapper. 






Figure I. NiCd restorer from N7APE, as modified by K4G0K. 


way, described below.) Once the voltage on across the battery box. Now you are ready to 
C1/C2 is stable, measure and record the volt- put the zapper to use. 
age on pin 3 of the IC; it should be less than 

that on pin 2. The voltage on pin 1 should be Zapping Some NiCds 


“charging” LED will flash very briefly and 
the “zapping” LED will come on. If the 
power is already on when the NiCd is insert¬ 
ed, or if a recovered NiCd has just been re¬ 
moved, you will have to push the reset 
switch to reinitialize the circuit. The “zap¬ 
ping” LED stays on until the short is burned 
out. Then the zapper automatically switches 
to the charge mode and the “charging” LED 
comes on. Leave the NiCd in the zapper for 
the recommended charge time, or remove it 
and place it in a standard charger. 

We had 16 very old NiCds on hand for 
learning to use the zapper. Eight of these 
were more than 20 years old, a good set to 
see just what the zapper would really do. All 
of these NiCds measured 0.000 volts, and 
obviously had internal shorts. We tried all 
eight NiCds for an hour or so without any 
signs of recovery. Additionally, we zapped 
all of them with the automobile battery tech¬ 
nique, without success. The automobile bat¬ 
tery technique had never failed before—it 
puts quite a large jolt of current through the 
cells. These NiCds were more than dead! 

Finally, a NiCd was left overnight on the 
zapper, and the “charging” LED was “on” 
the following morning. Eventually, four of 
these eight NiCds were recovered by 
overnight treatment with the zapper. Let the 
zapper do its job, and don’t give up on the 
NiCds too soon. Four of them never recov¬ 
ered, even after 24 hours on the zapper. We 
set those aside. 

All eight of the remaining NiCds were re¬ 
covered. These were not as old as the eight 
described above, but they were 10 or more 


less than 1 volt. Next, adjust RIO until pin Using the zapper is very easy. Put in the years old, and unkept for most of that time. 
3’s voltage is just slightly less than that on bad NiCd and turn on the power. The These recovered in varying time. Some in a 
pin 2. At this point, the voltage on pin 1 
should be pulsing with very short pulses, and 
the voltage on C1/C2 should be ramping up 
and down. 

The Harder Way 

If adjusting R10 for maximum voltage on 
pin 2 does not stop the voltage ramping up 
and down on C1/C2, you’ll want to make 
some changes in resistor values. The idea is 
to change either R5 or R8/R10 until you can 
get the ramping up and down to stop. In my 
unit I increased the value of R5 to 1.2 
megohms, while Gene made RIO a 100k pot 
and replaced R8 with a jumper soldered per¬ 
manently in place. The changes required will 
depend primarily on the supply voltage you 
use. In general, the higher your supply volt¬ 
age, the larger the value needed at R5 or the 
smaller the resistor needed at R8. Make 
changes until you can get the voltage on 
C1/C2 to come up to the supply voltage and 
stabilize (no pulsing or ramping up and 
down) by setting RIO to maximum voltage 
at pin 2. Then adjust RIO as described above 
so the voltage on pin 3 is just slightly less 
than that on pin 2. 

Check that the voltage on C1/C2 now 
ramps up and down. The unit will deliver the 
maximum energy to zap the NiCd when ad¬ 
justed as described above. Remove the 
jumpers from pin 5 to ground and from 



Figure 2. NiCd restorer from N7APE, as modified by W0DLQ. 
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matter of an hour or so, and a few re¬ 
quired four or five hours to recover. 

After recovery and charging, a num¬ 
ber of the NiCds regrew their internal 
short. Some regrew the shorts while on 
a charger, unexpectedly. A short treat¬ 
ment on the zapper recovered these 
again, usually in minutes, instead of 
the overnight or several hours as ini¬ 
tially required. All of those NiCds that 
initially regrew their internal shorts did 
so repeatedly. As they were re-zapped, 
it required less and less zapping time 
each cycle. It appears that with enough 
runs through the zapper they all might 
be fully recovered to hold a charge, al¬ 
though this has not been confirmed as 
of the writing of this article. 

Several of the recovered NiCds dis¬ 
played symptoms suggesting they had 
internal discharge paths, as opposed to 
internal shorts. This result exhibited it¬ 
self when a zapped battery would re¬ 
cover in half an hour or less and would 
accept a charge, but would discharge to 
a low (not zero) voltage in less than 24 
hours. About half to two-thirds of the 
20+-year-old batteries had these symp¬ 
toms. 

More recently purchased NiCds 
(four to five years old) recovered nice¬ 
ly. I had only three NiCds in this cate¬ 
gory. They all recovered quickly and 
would hold a charge. No energy stor¬ 
age capacity test of these NiCds was 
done. 

In recovery of old, shorted NiCds be 



Figure 3. PC board pattern and parts plac ement diagram for the NiCd Zapper. 


wary of those that show unusually high 
or low voltages after charging. Experience 
suggested that those with fully charged volt¬ 
ages of more than 1.45 or less than 1.15 
volts would eventually be “bad actors.” 
They would either revert to internal shorts 
quickly, or would refuse to hold a charge for 
any significant time. 

Note that the zapper will revert to the zap¬ 
ping mode if the NiCd voltage drops below 
the trip voltage set on pin 6. This allows you 
to leave a recovered NiCd in the zapper, and 
should it regrow its internal short while be¬ 
ing charged, the zapper will automatically 
switch back to the zapping mode and re-zap 
the NiCd. This was observed a number of 
times on the 20+-year-old NiCds. This fea¬ 
ture of N7APE’s circuit was not recognized 
until it was experienced in practice. A nice 
feature indeed. 

Conclusions 

The N7APE designed circuit works and 
works well. It does indeed recover internally 
shorted NiCds in a safe and effective man¬ 
ner. N7APE did the ham community a fine 


Checkout Sequence 

1. Remove ail power from the unit. 

2. Discharge C1/C2, C4, C5, C6. and C7 completely by temporarily shorting them to ground. 

3. Remove the LM358 1C from Its socket. 

4. Put a shorting jumper wire across C1/C2 to ground, and leave it there until step 10 below. 

5. Turn on power and verify that the voltage at the regulator output Is correct. 

6. Verify that the voltage across C3 is at least 2 volts higher than the regulator output voltage. If not, the 
supply voltage must be increased, or the value of R1 must be increased. 

7. Measure the the voltage across R1 (same as across C3) and calculate the current through R1. This 
current needs to be 50 mA for charging AA cells and 100-120 mA for charging C and D cells. If it is 
not correct, either the supply voltage or the value of R1 must be changed. The conditions of #6 
above must still be met after any changes here. 

8. Verify that pin 4 is at ground potential, and that pin 8 is at the regulator output voltage. 

9. Adjust R13 for about 0.3 to 0.5 volts on pin 6. and set RIO to its midrange. 

10. Turn off the power and remove the jumper from across C1/C1. 

11. Discharge the capacitors as described in 1 and 2 above. 

12. Put a shorting jumper across the battery box, Insert the LM358 1C in its socket, and apply power. 

13. The '‘charging” LED may flash very briefly, and the “zapping" LED should come on. 

14. Connect a voltmeter across C1/C2 and adjust RIO for the maximum voltage on pin 2 that still lets the 
C1/C2 voltage ramp up and down, as seen on the voltmeter. 

15. Remove the jumper at the battery box. After about five seconds the “zapping" LED should go off and 
the “charging" LED should come on. 

16. Push the “reset” button. The “zapping" LED should come on immediately, and after about five 
seconds should go off and the “charging* LED should come on. 

17. Re-connect the shorting jumper at the battery box. The “charging* LED should stay on for five to 
10 minutes, or until the “reset* button is pushed. 

18. See the text for information about optimiztng the zapping energy 

NOTE: It is safe to verify the battery charge current via a mA meter at the battery box as long as the 

“charging* LED is on. But do NOT try to measure the current when the “zapping* LED is on! 


service in designing the zapper circuit. 
NiCds as old as some investigated here 
could not be permanently recovered. How¬ 
ever, those NiCds of more recent vintage 
were successfully recovered. Any ham who 
uses NiCds should construct this device and 
put it to use. 

Acknowledgments: Thanks to my friend 


Gene W0DLQ for building a zapper 
as I was building mine, and for numer¬ 
ous exchanges of ideas, comments, and 
discussions. Without his involvement it 
is unlikely I would have tackled this fun 
and useful project. And, of course, many 
thanks to N7APE for designing and publish¬ 
ing the circuit! 


[Ed. Note: Reprints of the original article, 
u NiCd Restorer/Charger' by Ed C. Miller 
N7APE, are available for $3 each from 
73 Amateur Radio Today, 70 Route 202 
North , Peterborough NH 03458. Circuit 
boards for the original project are available 
for 55 plus SI.50 S&H from FAR Circuits , 
18N640 Field Court, Dundee IL 60118.] g| 
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Number 9 on your Feedback card 


Backup Battery 
Monitor/Charger/Alarm 

Be prepared for emergencies. 

by J. Frank Brumbaugh KB4ZGC 


T he well-equipped ham station has one 
or more deep-cycle storage batteries to 
provide operating voltage during interrup¬ 
tions of commercial AC power. Battery 
backup is invaluable during emergencies, 
natural or man-made, and allows operation 
when commercial power outages are local 
in nature—when wind, ice or other ele¬ 
ments down power lines, affecting small 
areas. 

Storage batteries require care and must 
be maintained at full charge so they will be 
available immediately when needed. While 
delivering power to operate modern 100 


watt solid-state transceivers, storage bat¬ 
teries must not be discharged by more than 
60% of their ampere-hour capacity or they 
may be damaged. Replacing deep-cycle 
storage batteries can be an expensive 
proposition. 

Because modern solid-state 100 watt 
transceivers draw about 20 amps keydown, 
at even the 33 to 50 percent duty cycle of 
SSB or CW this will limit emergency op¬ 
eration to 10 to 20 hours maximum if 100 
Ah batteries are used. Normal operation is 
considered to be 10 percent transmit and 
90 percent receive. 


These transceivers often will not func¬ 
tion properly at low voltage, and storage 
batteries can be damaged if discharged too 
deeply, so it is advantageous to be able to 
tell the state of charge of batteries at a 
glance instead of having to check the spe¬ 
cific gravity of each cell with a hydrome¬ 
ter. Also, a visual or audible alarm to warn 
when the battery has been discharged by 
60 percent—only 40 percent charge re¬ 
maining—alerts the operator to cease oper¬ 
ation or risk permanent damage to expen¬ 
sive deep-cycle storage batteries. 

The battery monitor/charger/alarm de- 



CIRCLE 5 ON READER SERVICE CARD 


THIS MONTH'S GOODIE FROM THE CANDY STORE 
KENWOOD 

II RPC [j TH-78A 
* UNDER $470.00 

Sonaar Savings On Yaesu. Astron. 

loom. Hy-Gain. Aftnco. Kenwood. Etc Air LT.O. 

KENWOOO TS-950S $3050.00 

Over 9039 Ham Items in Stock, all Prices, Cash FOB Preston. 
More Specials In HAM-ADS, Looking for Something not Listed? 

Call Today (208) 852-0830 

ROSS DISTRIBUTING COMPANY 
78 S. State Street, Preston, Id. 83263 
Hours Tue.-Frt. 9*6 • 9*2 Mondays. Closed Sal. & Sun. 
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SELL YOUR PRODUCT IN 73 CALL 800-274-7373! 


C A M Amateur Radio 
w/llrl Callsign Database 

For your PC Compatible. Find Hams by 
Callsign or Name. Browse thru calls. Full 
export by QTH with custom output. All 
U.S. and Canada Calls. Ideal for mailing 
lists, QSLs, etc. Uses 16 MB Hard Disk. 
High Density Floppy (1.44 or 1.2) required 
for install. Updates and options available. 
Interfaces to LOGic, LogMaster, HyperLog 
and others. Demo disk $3.00. 

County Cross Reference Option adds 
county to address info. Lookup or export 
all Hams in a county. Only $7.50. 


$39.95 

$5s/h VISA/MC 


RT Systems Inc. 

Box 8, Lacey's Spring, AL 35754 

205-882-9292 


ECTOR TINDER 

ZERO-IN HAND-HELD 

THE SIGNAL! PHASE SENSE 

ANTENNAS FOR 
r1 VHP DIRECTION 
PENDING. USES 
Hi ANY FM XCVR. 

H COMPASS GIVES 

^ y.y,, DIRECTION. 

ARMS FOLD FOR 
* STORAGE. TYPE 
VF-14 2 COVERS 
^ .'©U B0TH 2-MTRS & 

220MHZ. OTHER 
|j|g MODELS AVAILABLE. 

WRITE OR CALL FOR 
MORE INFO. 

53.50 SHIPPING & TYPE VF-142 

CA. ADD TAX) $139.95 619" 

RADIO ENGINEERS 565-1319 


3941 MT. BRUNOAGE AVE. 
SAN DIEGO CA.92111 
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Townsend Electronics, Inc. 

presents 

CM. Howes Kits 

for 

H.F. Amateur Equipment 


m 


"RIG SAVER" 

H.T, and Mobil Mounts 


THE WORLD'S BEST 


in ham radio booka and publications 
28 page catalog $1.00 
Outside USA $2.00 
1-219-594-3<kil 

Townsend Electronics, Inc. 

Box 415S • Plcrcclon, IN 46562 
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Table 1. Battery Condition 


Meter Calibration 


Lead-Acid Battery 

Lead Calcium Battery 

Color 

Voltage 

Color 

Voltage 

Red 

11.6 and below 

Red 

11.6 and below 

Yellow 

11.6-12.0 

Yellow 

11.6-12.0 

Green 

12.0-13.8 

Green 

12.0-13.5 

Red 

13.8 and higher 

Red 

13.5 and higher 


scribed in this article will: 

• Monitor the state of charge of 
station backup batteries. 

• Maintain batteries at full 
charge, preventing overcharging. 

• Provide a visual and/or aural 
alarm that warns of low battery 
voltage. 

• Indicate voltage and current 
supplied to the transceiver. 

The Circuit 

See Figure I. This project in¬ 
cludes a voltage-limited regulated power 
supply operated from the AC line and pro¬ 
vides up to 3 amperes to maintain the bat¬ 
teries at full charge. Charging voltage is 
constant at the normal full-charge level, so 
the charging current drops as full charge is 
approached, and full charge is maintained 
with a trickle current. This charging volt¬ 
age can be adjusted between approximate¬ 
ly 10 and 15 VDC to accommodate lead- 
acid (13.8V) or lead calcium (13.2V, 
13.5V maximum) deep-cycle storage bat¬ 
teries. 

A separate connection is provided so an 
external charger can be used when greater 
than 3 amperes is needed to charge a par¬ 
tially discharged battery. Any standard au¬ 
tomobile battery charger can be used, set¬ 
ting the charging current at no more than 
10 percent of the ampere-hour capacity of 


the battery. Internal circuitry will maintain 
the charging voltage to the battery at the 
nominal full-charge voltage level, regard¬ 
less of the voltage supplied by the external 
charger, which will be 2 volts or more 
greater than that applied by the regulator to 
the storage battery. WARNING: Do not 
fast-charge deep-cycle storage batteries! 

A pair of meters calibrated to indicate 
20 VDC and 20 ADC full-scale monitor 
voltage and current provided to the rig 
when battery power is used. 

A separate, suppressed zero, cxpanded- 
scale meter calibrated over the range of 
about 10 to 15 VDC allows immediate and 
constant indication of the state of charge of 
the station’s backup battery. This meter 
scale is calibrated in bands of red, yellow 
and green, as explained in Table 1, The 
narrow yellow segment is based on the as¬ 


sumption that solid-state 
transceivers may not operate prop¬ 
erly below +12 VDC. The internal 
power supply is used to calibrate 
this meter. A DMM should be used 
for greatest accuracy. Colored 
markers can be used to produce the 
multicolored scale. 

An alarm circuit is included to 
indicate when the battery has been 
discharged by 60 percent to the 
11.6 VDC level. When battery 
voltage is above 11.6, the green 
LED will be illuminated; when voltage 
falls to 11.6, Lhe green LED goes out and 
the red LED lights. A piezo audible alarm 
sounds at this low voltage level unless si¬ 
lenced by the toggle switch controlling it. 

A pair of fixed three-terminal regulators 
are included to provide +9 and +6 VDC 
for station accessories with outputs termi¬ 
nated in RCA jacks. An additional RCA 
jack provides regulated voltage from either 
the internal AC supply or the storage bat¬ 
tery for accessories requiring this voltage. 

Most small 12 volt relays have a coil re¬ 
sistance of 100-300 ohms and require 50 to 
150 mA for operation. Because this current 
must flow through switch transistor Q4, 
the power dissipated is much higher than 
can be handled by any of the small signal 
transistors usually available (2N3904, 
etc.). Although at first glance it may seem 


QUICK, EASY, & COMPACT 

Flash cards *NOVICE thru EXTRA* theory Key words 
un derlined . Over 4000 sets in use! For beginner, OMs, 
XYLs & kids. _ 


NOVICE 

TcCHNSCIAN 

GENERA! 

j advanced 

EXTRA 

Snipping 


$11.95 
$10.95 
$ 9.95 
$15.95 
$14.45 
$ 3.00 


Order Today! 
from 


2 or more -$ 4.00 
CLUB DISCOUNTS 


VIS STUDY CARDS 
P.O. BOX 16646 
HATTIESBURG, MS 39404 
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ME-165 SWR POWER METER 


■ ( T 

m ¥ 


ME-165 SWR POWER METER for HF Iransmitter tests. 
Provides 52 ohm 600 watl load with SWR of 1.1:1 orless 
up to 30 MHz using 12/ 600 ohm non-inductive 50 W 
resistors. Has 0-600 W meter, function switch, and N 
connections 13.5x9.8x9.8, 20 lbs sh. USED $45 
GOVT-RECONOmONED $125 Manual $B.50 

! 

BIRD4162DRF POWER MONITOR, rated220-405 MHz 
40 W. Measures incident and reflected power: VSWR 
1.1:1 max. Usable over 145-500 MHz. Output 100 ua @ 
5Kohm. RFconnectors: outputC, input BNC. DB-9tor 
DC outputs. 18x4x1,1//, UNUSED. $24.95 

Prices F.O.B. Lima, 0.* VISA. MASTERCARD Accepted. 
Allow tor Shipping • Write for latest Catalog 
Address Depl. 73 • Ptione 419/227-6573 • Fax419/227-1313 


FAIR RADIO SALES 

1016 E. EUREKA • Bos 1105 • LIMA, OHIO • 45802 
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HANKHC-fiflSC (hand held stand) 

Rnaftyj? A usefol accessory for your handhdd rwfo or sc*nrxr,Funcfion»L 
Efficwnt, and AttactJvi. Yoo can usa tl anywhara in your home, orSc*, or 
shop. High quafity soJW Walnut Basa with Black Powdar Coated Steel 
Brackets will provida many years of use. Truly high quality American 
crsfUmansfap and it shows in every data!. 

Modal 9200!A_For Mosl RegiAw set Hand held rados ._.314.95 

Model9200IB_For Mrsakire Hand hold rados_$14.95 

Model 92002 _For Most Hand held scenrws_$13.95 

Model 92003 .For Mcronla stylo swripower met ora.$9.95 

P(easoadd$3.50shippingAran(ftngpert1amorderad.oulsideU.S.add$7.50 
per Hem ordered. Send check or money order to: Handte-BM» and More bur, 
P.O. Box 2504, Brotan Arrow, 0K74013-2554. 
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SCARED OF THE CODE? 


IT’S A SNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR ADVANCED EDITION FOR 
BEGINNERS TO EXPERTS-AND BEYOND 

Morse Code teaching software from GGTE is the 
most popular in the world—and for good reason. 
You'll learn quickest with the most modem teaching 
methods—including Famaworth or standard code, 
on-screen flashcards, random characters, words and 
billions of conversations guaranteed to contain every 
required character every time—in 12 easy lessons. 

Sneak through bothersome plateaus In one tenth of 
a word per minute steps. Or, create your own drills 
and play them, print them and save them to disk. 
Import, analyze and convert text to code for addition¬ 
al drills. 

Get the software the ARRL sells and uses to create 
their practice and test tapes. Morse Tutor Advanced 
Edition is approved for VE exams at all levels. Morse 
Tutor is great—MorseTutor Advanced Edition (seven 
better—and it's in user selectable color. Order yours 
today. 


For all MS-DOS computers (Including laptops). 
Available at dealers, thru QST or 73 or sand $29.95 

♦ + $3 SAH (CA residents add 7.75% tax) to: 
GGTE, P.O. Box 3405, Dept. MS, 

Newport Beach, CA 92659 
Specify 514 or 3% inch tfisk 
(price includes 1 year of free upgrades) 
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An Antenna wftti No Earth loss? 


Yes... We answer is GAP'S 
revolutionary technology. 


If you’re looking for an anten¬ 
na that can out perform the 
others and give you the edge, 
you're looking for a GAP. The 
Challenger 0X-VIII is the 
revolutionary design that 
answers your demands for 
multi-band operation and 

_ unequaied efficiency with low 

noise. This is the technology 
that eliminates Earth Loss. 
BAP delivers from an elevated 
feed; you power doesnl 
disappear irto the ground. Put 
A up.Tum it oa No tuning. No 
frustration BAP delivers 
everything but the hassles. 
And — BAP delivers at a 
fraction of the cost of the 
“so-called "competition. 


The Challenger DX-Vill 

ita t£s UW As Is 


$249 

plus Japing 


6010 BUg. B 
R. Oti Bin Hwy. 
Vets Bach, R. 32967 


(407)778-3720 


THE ANSWER IS GAP TECHNOLOGY • THE ANSWER IS GAP TECHNOLOGY 
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wasteful to use a 5 watt VHF transistor 
(2N3053) as Q4, its power dissipation ca¬ 
pability is necessary. 

Circuit boards for this project are avail¬ 
able from FAR Circuits (I8N640 Field 
Court, Dundee IL 60118) for $9.50 plus 
$1.50 S & H. If you use PC board and 
mount transistors Ql and Q2 onto the 
board, they must be heat-sinked. The tran¬ 
sistors may be external to the board and 
wired back to the PC board. 

Construction 

This equipment should be constructed in 
a metal enclosure to present a neat appear¬ 
ance as a permanent item of station gear, 
but the actual layout and overall size will 
be a function of what is available and of 
each builder’s needs and desires. The cir¬ 
cuit is straightforward and many of the 
parts can be found in the junk box. What 
may not be on hand or available from oth¬ 
er local hams or at hamfest flea markets 
can be obtained from mail order dealers, 
and from Radio Shack. 

About Meters 

The voltmeter and ammeter I used were 
originally 40-VDC meters. These 3-1/2"- 
square plastic-cased meters both had basic 
0-1 mA movements and internal 40k mul¬ 
tiplier rcsisters mounted inside. I took the 
meters apart, removed one 40k resistor and 
soldered it in parallel with the 40k resistor 
in the other meter, changing it to indicate 
20 VDC full-scale. The remaining meter 
had the resistor replaced with a short piece 


of wire and then was a I mA meter which 
would require a shunt so it would indicate 
20 amperes full-scale. By careful erasure 
of the numbers on both meter faces and 
use of a fine-tip felt pen to change the 
numbers, I calibrated both scales at 5, 10, 
and 20. 

To make the shunt for the 20 ampere 
meter, I measured the resistance of the 1 
mA movement (60 ohms) with a DMM. 
Ohm’s law indicated that 0.06V across 60 
ohms would cause full-scale current of 1 
mA to flow through the meter movement. 

I had some AWG-I6 enamel-covered 
copper wire in the junk box, ideal for the 
shunt. Referring to a copper wire table, 
AWG-I6 wire has a resistance of 4.016 
ohms per 1,000 feet, or 0.004 ohms per 
foot and 0.00033 ohms per inch. 

To determine the resistance needed for 
the shunt using Ohm’s law\ I divided 
0.06V by 20A, resulting in a value of 
0.003 ohms. Dividing this shunt resistance 
by the 0.00033 ohms resistance of one 
inch of AWG-I6 wire indicated that a 
length of 

nine inches of AWG-16 wire was needed 
for the 20 amp shunt. I temporarily wound 
this length of wire, plus 1/2" at each end 
for connections, on the body of a felt-tip 
marker to make a small coil and then 
removed it and connected it across the 1 
mA meter. Viola! A 20 amp meter! 

Your meter movement may be different, 
but the method for determining the proper 
shunt will be the same, as explained above. 

The voltmeter multiplier resistance, if 


needed, can be determined by applying 20 
VDC, if you have it, across a series circuit 
consisting of the meter and a potentiome¬ 
ter of at least 25k ohms for a I mA move¬ 
ment. (Less resistance will be needed if 
your meter is 5 or 10 mA or more, but 
greater if a more sensitive meter—50, 100 
or 200 juA—is used.) Set the pot at maxi¬ 
mum resistance and then adjust for a full- 
scale indication on the meter. Remove the 
voltage and measure the resistance in that 
portion of the pot in the circuit at full- 
scale. This is the value of the multiplier re¬ 
sistor for a 20 VDC full-scale indication. 
A trimpot and a series resistor used as the 
multiplier will allow accurate calibration 
of full-scale voltage. 

If you do not have a source of 20 VDC, 
you can use 15V for three-quarter scale or 
10V for halFscale indication. The amount 
of resistance will be the same. 

The battery condition meter (Ml) is a 
suppressed zero, expanded-scale DC volt¬ 
meter set by external components to cover 
an approximately 5 volt range between 10 
and 15 VDC. Refer to Figure 1. The 10 
volt zener diode (D3) suppresses the zero 
so the meter will not begin to indicate until 
at least 10 volts are applied to its cathode. 
Between this point and +15 VDC, as es¬ 
tablished by the multiplier resistor (R7 and 
R8 in series), the meter becomes a 5 VDC 
meter, indicating only that segment be¬ 
tween 10 and 15 VDC. 

Although this same range is obviously 
indicated on the 20V meter (M3), the 5V 
range covering from below fully dis- 
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KB4ZGC 


by FAR CIRCUITS 



Figure 2. Circuit board and parts placement for the Backup Battery Monitor!Charger!A larm. Note: If transistors Ql and Q2 are mounted on 
the PC board , they must be heat-sinked. The transistors may he external to the board and wired back to the PC board. 


charged to above fuiiy charged condition used. Depending upon the full-scale cur- tinguishes and the red LED D8 is illumi- 

of the storage battery is expanded over the rent of your meter, the multiplier resis- nated. Operate S2 to check operation of 

full scale of the battery condition meter tance can be determined, as explained the piezo aural alarm. 

Ml, making voltage (and charge level above, for 5 VDC full-scale indication. Increase output voltage to 13.8 VDC 

when calibrated) changes much easier to _ . (lead-acid battery) or 13.5 VDC (lead cal- 

see. final Adjustment cium battery). Note that as output voltage 

The resistance of the meter multiplier I Apply AC power and set output voltage is increased, the red LED D8 extinguishes 

used was based on the 265 pA full scale at 11.6 VDC, using a DMM for accuracy. and the green LED is illuminated. Now re- 

deflection of the small surplus meter I Adjust R12 so the green LED D7 just ex- move the power. 
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Parts List 

Cl 

15,000 pF, 50V electrolytic 

C2 

15 pF 50V tantalum 

C3, C5 

22 jiF 15V tantalum 

04 

0.01 pF disc ceramic 

C6, C7, a 

0.1 pF 16V disc ceramic 

D1 

6A bridge rectifier 

D2 

20 ampere stud diode 

D3 

10V zener diode 

D4 

6.2V zener diode 

D5 

1N914, 1N4148, etc. 

D6, 7 

Green LED 

D8 

Red LED 

FI 

1 amp fuse 

F2 

20 amp fuse 

J1, J2 

2-terminal barrier strip, 25 ampere capacity 

J3. J4 

Binding posts, red and black 

J5, J6, J7 

RCA jacks (optional) 

J8 

Insulated terminal post 

K1 

12-VDC relay. SPOT 

Ml 

Surplus meter, 200 uA to 1 mA 

M2, J3 

0-1 mA DC meters 

Q1.Q2.J2 

2N3055 (on large heat sinks) 

Q3 

NPN small signal transistor (2N3904,2N4124,2N2222, etc.) 

Q4 

NPN 2N3053 (see text) 

R1, R2 

0.1 ohm, 5W 

R3 

240 ohm, 1/4W, 5% 

R4 

1.000 ohm pot. screwdriver adjust 

R5, R6, R10, R14 

1000 ohm 1/4W 5% 

R7, 12 

10k ohm trimpot 

R8 

15k ohm 1/4W 5% 

R9 

20 ampere shunt (see text) 

R11, R13 

1,000 ohm 1/4W 5% 

R15, R16 

1.000 ohm 1/2W 5% 

SI, R2 

SPST toggle or slide switch 

T1 

18-25 VAC secondary, 3A transformer 

U1 

LM317-T adjustable regulator 

U2 

7809 regulator (9 VDC) 1 amp 

U3 

7806 regulator (6 VDC) 1 amp 

XI 

Piezo alarm buzzer, 12-VDC 

Pre-etched and drilled circuit boards are available from FAR Circuits, 18N640 Field Court, Dundee IL 

60118, for $9.50 plus $1.50 S & H. 
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SEE THE SPACE SHUTTLE VIDEO 

Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO’s tuned to 
Satcom F2-R transponder 13. Others may be retrans¬ 
mitting weather radar during significant storms. If it is 
being done in your area on 70 CM - check page 413 in 
the 91-92 ARRL Repeater Directory or call us, ATV re¬ 
peaters are springing up all over - all you need is one of 
the TVC-4G ATV 420-450 MHz downconveters, add any 
TV set to ch 2, 3 or 4 and a 70 CM antenna We also 
have downconverters and antennas for the 900 and 
1200 MHz amateur bands. In fact we are your one stop 
for all your ATV needs and info. Hams, call for our 
complete ATV catalog - antennas, transceivers, amplifi- 
ers. We ship most items within 24 hours after you call. 

(818) 447-4565 m-f 8am-5:30pm pst. Visa, MC, COD 

P.C. ELECTRONICS Tom (W60RG) 

2522-WG Paxton Ln Arcadia CA 91007 Maryann (WB6YSS) 


Sell your 
product in 
73 

Amateur 

Radio 

Today! 

Call Dan 
Harper 
today 
at 

(800) 

274-7373. 


Connect J1 to the battery positive termi¬ 
nal and J2 to the battery negative. Also 
connect J2, or the negative terminal of the 
battery, to the station DC ground. Note the 
indication on the battery condition meter 
(Ml)—it should be in the green area above 
12 VDC. Apply power while watching am¬ 
meter M2. If 3A or less are indicated, the 
battery can be left on trickle charge. 

If the battery condition meter Ml indi¬ 
cates low in the green or yellow area, do 
not apply power or you may blow the pri¬ 
mary fuse or overheat the transformer. In¬ 
stead, connect the positive lead of an ex¬ 
ternal battery charger of the type used to 
charge automobile storage batteries to J8 
and the negative terminal to the negative 
terminal of the storage battery. Set the 
charger for an indication on ammeter M2 
of not greater than 10 percent of the bat¬ 
tery's ampere-hour capacity—10A for a 
100 Ah battery, for instance. 

Note that the voltmeter M3 and the bat¬ 
tery condition meter Ml indicate full 
charge for the type battery you are charg¬ 
ing, and that D7 is illuminated. 

Ignore the indication on the battery 
charger voltmeter if one is provided. It will 
indicate somewhat higher voltage than is 
required for a fully-charged battery, but 
the internal regulator in this equipment 
will hold the voltage applied to the battery 
to the proper level and will not allow the 
battery to be overcharged. Charging cur¬ 
rent will gradually be reduced as the bat¬ 
tery accepts the charge, eventually tapering 
off to a trickle: under 1 ampere. At this 
time, or at any time thereafter, the external 
charger can be disconnected and the power 
applied to this equipment and it will then 
maintain the battery fully charged for use 
whenever needed. 

Conclusion 

The large-capacity deep-discharge stor¬ 
age battery used for backup power in the 
station represents a sizable investment. 
When properly maintained and used, it 
will provide satisfactory service for many 
years. Building and using this simple 
equipment will ensure that power will be 
available when needed. With the battery 
fully charged and connected to this equip¬ 
ment, which should be powered from the 
AC line and turned on at all times, no fur¬ 
ther attention is required. 

However, as with any storage battery in 
backup service, monthly hydrometer read¬ 
ings should be taken of each cell and 
recorded, in accordance with the battery 
manufacturer’s instructions. Water which 
may be evaporated from the battery over 
time should be replaced when necessary 
with only distilled water , available in nu¬ 
merous supermarkets and drug stores 
throughout the country. Q 

WARNING: Do not use tap water or 
any bottled water except distilled water 
or the battery may be damaged or its 
capacity to hold a charge reduced. 
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73 Review 


by BiU Clarke WA4BLC 


Number 10 on your Feedback card 


HF/VHF Digital 
MFJ SWR Analyzer 


MFJ Enterprises, Inc. 
P.O. Box 494 
Mississippi State MS 39762 
Telephone: (800) 647-1800 
Price Class: $199.95 


O ver the past two years I have reviewed 
MFJ's SWR analyzers as they pro¬ 
gressed through the evolution process. The 
first version required the use of an HF re¬ 
ceiver for accurate frequency setting (or the 
use of a portable frequency counter). The 
next version included a built-in frequency 
counter that displayed the frequency as you 
tuned for lowest SWR. Both units were de¬ 
signed for operation in the HF area of 1.8 
through 30 MHz. 

The most recent MFJ SWR analyzer 
brings VHF capabilities. The MFJ-249 
HF/VHF SWR Analyzer covers all frequen¬ 
cies from 1.8 through 170 MHz. If this de¬ 
vice doesn't become one of the handiest 
helping hands around the shack I don't 
know what will. 

What is an SWR Analyzer? 

An antenna analyzer is used to accurate¬ 
ly determine the SWR of an antenna at the 
shack feedline, antenna, tuner, or any point 
in between. No transmitted signal is re¬ 
quired during measurements. This means 
no on-the-air tune-ups, something most of 
us wish would go away anyway. Adjust¬ 
ments to the antenna can be made while 
the unit is hooked up to the antenna, there¬ 
by giving instant results of adjustments. 

Measurements are made by use of a 
variable frequency oscillator, an SWR mea¬ 
suring circuit, and a digital frequency dis¬ 
play. 

Advantages of a Small Unit 

The MFJ-249 is completely portable for 
use in the field or in the shack (it operates 
on six AA batteries or an external AC sup¬ 
ply). It can easily be used at ground level 
for verticals, on a tower for a directional an¬ 
tenna, and at any other antenna's feed 
point. Antenna SWR can be checked with¬ 
out returning to the shack. 

In the shack, the SWR of your feedlines 
can be checked. After all, this is the SWR 
your transceiver will operate into. 

Using the MFJ-249 

First and foremost, read the manual be¬ 
fore you use the analyzer. Although it is 
quite simple to operate, the analyzer can be 
damaged by improper use. The manual is 
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small, but it points out proper procedures 
that will assure correct usage. Probably the 
most important warning the manual gives 
is: DO NOT TRANSMIT INTO OR 
THROUGH THE ANALYZER. 

The manual includes some general infor¬ 
mation about coax feedline losses and ex¬ 
plains how high SWR increases these loss¬ 
es. it recommends further reading in the 
ARRL Antenna Book . 

A sample SWR antenna plot chart is in¬ 
cluded, which can be copied for your use. 
Graph paper (my personal choice is 1/4- 
inch scale) works well for plotting, also. 

In the Shack 

I connected the analyzer to the various 
feedlines in my shack and tested each for 
the frequency of lowest SWR. I then made 
a record of this information for future refer¬ 
ence. I also checked this newest set of 
readings with those of a year ago. All was 
still in order. 

As a matter of curiosity, I now know why 
one of my 2 meter antennas has never 


worked very well. The lowest SWR point is 
at 142.205 MHz and, unfortunately, the an¬ 
tenna is a sealed unit and not adjustable. 
Without the VHF capability of the new unit I 
could not have easily determined this. 

I made a plot of the Cushcraft R5 (new 
last summer) and confirmed that no 
changes had occurred since installation. In¬ 
terestingly, however, I found a large number 
of low SWR points between 60 and 115 
MHz. 

A couple of 2 meter HT antennas were 
checked and found to have SWR low points 
a little above the band. I have tried this test 
via other means in the past and observed 
similar results. It's interesting to watch the 
effect caused by objects in close proximity 
to these little antennas. When I waved my 
hand within a few inches of them the SWR 
would change from 1.2:1 to off the scale. 

Have a feedline in the shack and not 
sure what it does? Just connect the analyz¬ 
er and see where it operates. 

Building and Adjusting a 75 Meter Dipole 

The scenario for building a dipole anten¬ 
na and using the analyzer for adjustments 
is quite simple. Using the formula 468/ 
frequency in MHz, a leg length of 60 feet 
each is determined. Note that few antennas 
will be exactly formula length, due to the 
environment in which they operate (i.e. 
proximity to power lines, other antennas, 
buildings, aluminum siding, etc.). For this 
example, the dipole legs are cut to 64 feet 
each (somewhat oversize, for adjustment 
purposes). Assemble the antenna using a 
center insulator as a feed point and haul it 
into place with a feedline attached. 

Connect the analyzer to the feedline and 
check for the frequency of lowest SWR. In 
this case it is 3.585 MHz. As the antenna is 
meant to operate at about 3.9 MHz, some 
leg pruning will be necessary. 

Leaving the analyzer connected, drop the 
antenna and prune 6 inches (12 inches at a 
time is OK until within 100 kHz of the de¬ 
sired frequency) from each leg and recheck 
for the frequency of lowest SWR. Repeat 
this process until the frequency of lowest 
SWR is within 25 kHz of the desired point. 
This completes the adjustments. Remove 
the analyzer and run the feedline to the 






shack for use. By the way, it is not uncom¬ 
mon to be unable to reach an SWR of 1:1. 
However, 2:1 and below is quite acceptable 
for most purposes. 

Note that the amount pruned from the 
legs must be equal on both sides. Addition¬ 
ally, when working on higher frequency an¬ 
tennas, you must prune less at a time. For 
example, on 17 meters a couple of inches 
at a time is appropriate. 

In general, when the lowest SWR fre¬ 
quency is higher than desired, the elements 
(dipole legs in this case) are too short. If the 
frequency is below that desired, the ele¬ 
ments are too long. 

The advantages of antenna adjustments 
made in this manner are reduced QRM and 
the convenient lack of running back and 
forth between the shack and the antenna. 

Antenna Tuner Adjustment 

Want to eliminate another tuner-upper 
from the band? I sure wish everyone would! 
It’s simple—just connect the analyzer to 
output #2 of a two-position self-grounding 
coax switch and your transceiver to output 
#1. The common output is connected to the 
input of your tuner. 

To adjust the antenna tuner, select posi¬ 
tion 2 on the coax switch, set the analyzer 
to the desired frequency, and adjust the 
tuner until the SWR meter reading is at its 
lowest point. All this is done with no trans¬ 
mitted signal. Lastly, select position 1 on 
the coax switch and you are ready to trans¬ 
mit. 

Frequency Counter 

The MFJ-249 can be used as a frequen¬ 
cy counter over its entire operational range. 
As with its predecessor, the 247 is not very 
sensitive and requires the use of a “times 1” 
probe for all but the most basic of frequency 
checks. However, all you have to do is put a 
rubber duck on the BNC connector and it’s 
great for checking 2 meter mobile rigs and 
HTs. The readout is selectable from four to 
six decimal places. 

Recommendation 

Following the evolution of the MFJ SWR 
analyzers has been very interesting. They 
have all proved to be very useful and the 
MFJ-249 is the best yet. Having coverage 
from 160 through 2 meters is a definite ad¬ 
vantage over the older models. For opera¬ 
tional convenience, the SWR meter has 
been moved to just below the digital display 
and the non-sensitive controls moved to the 
top of the unit. 

The MFJ-249 makes antenna work of all 
kinds easier, from tuning simple dipoles to 
adjusting traps on a triband beam to fine 
tuning HF mobile antennas. The analyzer is 
certainly a must-have device for Field Day, 
and with 2 meter capabilities it makes VHF 
mobile antenna adjustments a snap. 

Since their inception, I have used MFJ 
SWR analyzers and would never go back to 
the old-fashioned method of transmitting a 
signal, taking a reading, going out to the 


antenna and making an adjustment, return¬ 
ing to the shack, transmitting a signal, tak¬ 
ing a reading, repeating, repeating, repeat¬ 
ing! Being able to make all the necessary 
adjustments without returning to the shack 
is wonderful. As an extra carrot, I make no 
QRM while tuning my antennas. Q 


Specifications 

Dimensions 4* x 6.8* x 2.2' (WHD) 

Frequency 1.8-170 MHz 

Power 12 VDC @ 300 mA 

Batteries 6 AA 

Counter Sensitivity: 600 mV 


Sell your product in 73 Amateur Radio Today! 
I Call Dan Harper at (800) 274-7373. 


RUTLAND ARRAYS 


FOR THE ULTIMATE PERFORMANCE 
VHF7UHF ANTENNAS & ACCESSORIES 



MODEL Freq. # Ele Length Meas. Gain Cost 


RA4-50 

50-51 MHz 

4el 

12.3 ft 

8.25 

DBd 

139.95 

RA7-50 

50-51 MHz 

7el 

26.5ft 

10.5 

DBd 

279.95 

RA8-2UWB 

144-148MHZ 

8el 

11.8ft 

11.2 

DBd 

91.75 

F012-144 

144-146.5MHz 

12el 

17.3ft 

12.6 

DBd 

142.50 

F012-147 

145-148MHZ 

12el 

17.3ft 

12.6 

DBd 

142.50 

F015-144 

144-145MHz 

15el 

25.1ft 

13.8 

DBd 

192.50 

FOI6-222 

222-225MHZ 

16el 

17.3ft 

14 

DBd 

129.95 

F022-432 

432-438MHZ 

22el 

14ft 

15.8 

DBd 

114.95 

F022-ATV 

420-450MHz 

22el 

14ft 

15.8 

DBd 

114.95 

F025-432 

432-438MHZ 

25el 

17.1ft 

16.5 

DBd 

134.95 

F033-432 

432-438MHZ 

33el 

24.3ft 

17.8 

DBd 

223.95 

FO11-440 

440-450MHZ 

11 el 

6ft 

12 

DBd 

69.95 


ALSO AVAILABLE 

POWER DIVIDERS-STACKING FRAMES 
CALL OR WRITE FOR OUR NEW CATALOG 

WE USE ONLY 6061-T6 ALUMINUM OF U.S. MANUFACTURE 


RUTLAND ARRAYS 

1703 WARREN ST * NEW CUMBERLAND PA 17070 
Orders 1-800-536-3268 Info. 1-717-774-3570 7pm-10pm EST 
DEALER INQUIRIES ARE INVITED 

WE DE8IGN AND BUILD ANTENNAS FOR PERFORMANCE NOT PRICE! 
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73 Review 


by David Cassidy N1GPH 

US Digital Company’s 
DVR 501A Simplex 

■ 380 Rougeau Ave. 

Winnipeg, MB 

Repeater System ~= 


I n the last few years, low-cost microchips 
that are capable of recording digitally have 
become available. Several companies have 
come out with products utilizing these chips 
in such things as contest voice recorders, re¬ 
peater IDers, repeater voice mailbox sys¬ 
tems, and what is called a “simplex repeater." 
Until recently, simplex repeaters have been 
mostly large and costly boxes, but US Digital 
Co, (strangely, a Canadian company) has 
released a palm-sized simplex repeater that 
works amazingly well for the price. 

What’s a Simplex Repeater? 

A simplex repeater records a transmis¬ 
sion, then re broad casts the recorded trans¬ 
mission on the same frequency. If you place 
the simplex repeater in a good location, low- 
powered stations are able to communicate 
over much greater distances, as long as you 
wait for the repeating of your transmission. 
One situation that springs to mind where a 
simplex repeater would be useful is in emer¬ 
gency rescue work, especially in remote and 
mountainous areas. Drive your simplex- 
repeater-equipped car to a high spot (or, in 
very remote areas, air-drop a simplex- 
repeater-equipped package), and everyone 
involved in the search will be able to com¬ 
municate without the need for a manned re¬ 
lay station. Those involved with this type of 
communications might want to leave a sim¬ 
plex repeater permanently wired into their 
mobile rig. 

There are other uses for a simplex re¬ 
peater. You can set it up in announce mode 
so that instead of repeating whatever is 
heard, a pre-recorded message is broadcast 
at a pre-determined time interval. This would 
be useful as an automatic IDer, a low-cost 
way of adding voice announcements to your 
club’s repeater, a way to test your own sta¬ 
tion’s quality, a propagation beacon, or in 
dozens of other situations. 

US Digital’s DVR 501A 

US Digital has come out with the smallest 
simplex repeater available. The entire unit fits 
into a case that easily disappears in a shirt 
pocket The unit is powered by a standard 9 
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volt battery, and comes complete with a pre¬ 
wired cable that is suitable for use with ICOM 
or Yaesu HTs (if you’ve got an Alinco, Azden, 
Kenwood or other HT, a little rewiring of the 
plugs is all it takes). The repeater simply 
plugs into the microphone and speaker jacks. 
It’s a simple matter to wire up additional plugs 
to make the unit function with any other 
transceiver. 



US Digital Company’s Simplex Repeater 
System, shown at actual size. 


All connections and the single mini-switch 
are on the top of the well-made black plastic 
case. The case is so tight that I had a little 
trouble sliding the battery compartment cover 
back on after installing the battery. Once I 
was successful, no amount of squeezing or 
shaking produced the slightest sound or 
movement. This case is solid! The mini toggle 
switch is used to choose between repeat and 


announce modes. There are also two LEDs 
to indicate when a signal is being received or 
transmitted. 

Once you have the Simplex Repeater Sys¬ 
tem connected to your transceiver and 
switched to repeat mode, anything that is re¬ 
ceived will be recorded and immediately re¬ 
broadcast. The digital recording chip that is 
the heart of the simplex repeater provides ex¬ 
ceptional audio quality with a 3.2 kHz pass- 
band. 

To set up the announce mode, you start In 
repeat mode. The announce mode takes 
the last message recorded in repeat mode 
and continues to broadcast it approximately 
every seven minutes. This means that you 
need two radios, one with the DVR 501A 
wired in, and another to send the announce 
message. After the message is recorded in 
repeat mode, you move the toggle switch 
over to '‘announce.’’ The DVR 501A will now 
rebroadcast the message until you switch 
it off or back to repeat mode (or until the 
battery gives out). 

in Use 

The small size and battery power of the 
US Digital Simplex Repeater System brings 
one particular use immediately to mind; With 
this unit and an HT, you've got an instant, 
easily-hidden transmitter for your next fox¬ 
hunt. 

While I wasn’t able to use the US Digital 
unit in an actual foxhunt, I found many other 
uses for this little box. Instead of keying up 
your local repeater over and over again to 
test that new VHF or UHF beam, a simplex 
repeater wired into your home station allows 
you to get a signal on demand from any line- 
of-sight location. I recently attended a ham- 
fest where the sponsoring club used a sim¬ 
plex repeater to broadcast directions from all 
the major local highways. They set it up on a 
2 meter simplex frequency, and it ran all 
weekend without a flaw. 

US Digital’s little simplex repeater is one of 
those gadgets that you never thought you 
needed, but after you get one, you wonder 
what you did without it. Its low cost and small 
size make it even more versatile. B 
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Packet & computers 


Jeffrey Sloman N1EWO 
75 Heniott Street 
Franklin IN 46131 

This column will be a break from 
the continuing series on asyn¬ 
chronous communications. I don’t 
do this lightly, since I have gotten a 
lot of positive feedback on the se¬ 
ries. I chose to take a break be¬ 
cause it has become clear that I 
need to write something else first. 

Those of you who receive Radio 
Fun have seen my column in that 
publication. Since RF is targeted to 
a beginning audience I have written 
about the operations aspects of 
packet, and packet etiquette in par¬ 
ticular. After discussions with 
sysops and users, I have decided 
that the readers of this column also 
need some information on this very 
important subject. 

The Problem 

There are many packet opera¬ 
tors who are technically savvy. 


They have no problem whatsoever 
in setting up their stations, and are 
often heard on the local repeater 
offering useful advice to those try¬ 
ing to get started in packet. These 
operators are a valuable resource 
to packet—no question about it. 
Unfortunately, you will rarely hear 
these same hams helping others 
with their operating practices, and 
the abuse of the (inter)national 
packet network has become a criti¬ 
cal Issue. 

The loosely composed network 
of stations that comprise the sys¬ 
tem we depend upon to forward 
packet messages throughout the 
US is being swamped by frivolous, 
redundant, and sometimes even il¬ 
legal traffic. Personally, I don't be¬ 
lieve that the hams who are caus¬ 
ing the problem are doing so inten¬ 
tionally—I think it is ignorance at 
work. This, coupled with a lack of 
local instruction for beginners at 
packet, is what has lead me to write 
this column. 


Illegal Messages 

I'll start with the most problemat¬ 
ic class of mistakes—messages 
that cross the line of legality. These 
messages threaten the existence of 
automatic forwarding as sysops 
(SYStem Operators) decide that it 
is not worth the risk to their license 
to forward messages that contain 
traffic contrary to FCC regulations, 
and that it takes too much time to 
manually check the content of each 
message that passes through their 
systems. (Note: The ARRL is cur¬ 
rently trying to solve this problem 
by changing the regulation to make 
it clear that the sysop is not respon¬ 
sible for the content of forwarded 
messages—a reasonable interpre¬ 
tation of the current regulations. 
This is a good idea, but the prob¬ 
lem should be eliminated at the 
cause: the sender.) 

These questionable or outright il¬ 
legal messages are almost always 
“for sale" messages. In fact, “for 
sale" messages are responsible for 
many of the problems faced by the 
packet networks. The most trouble¬ 
some of these messages are those 
that seek to sell non-ham-radio 
items. This is not allowed by FCC 
regulations. Anything offered for 
sale on ham radio, be it by voice, 


packet, or any other mode, must be 
directly related to ham radio. Here 
is the problem: A recent informal 
survey of a week’s traffic on a local 
PBBS {Packet Bulletin Board Sys¬ 
tem) showed that about 75% of the 
messages were of the lor sale" va¬ 
riety. Of these, more than 50% 
were about computer equipment— 
including parts, components, and 
complete systems. 

Now, I know that a computer can 
be used as part of a packet station, 
and parts like floppy drives and 
SIMMs (Single In-line Memory 
Modules) can be used in comput¬ 
ers, but these are not ham radio 
gear They have many other possi¬ 
ble uses. A Kenwood 450-S, as 
a contrast, is obviously a piece of 
ham gear. The use of the packet 
network as an over-the-air comput¬ 
er swap meet has two obvious 
negative consequences. First, it 
creates a potentially hazardous 
situation for sysops, should the 
Commission decide to interpret 
the rules in an unfavorable way. 
Second, it clogs the network with 
traffic better left to landline BBSs, 
which are prevalent and readily 
available throughout the country. 
The bottom line on this type of 
traffic is that unless you are selling 
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NEW ONLINE CALL DIRECTORY 

Our new HAMCALL service gives you 
494,114+Hams, via your computer 
$29.95 per year — unlimited use! 

BUCKMASTER PUBLISHING 
Route 4, Box 1630 Mineral, VA 23117 
l 703:894-5777 800:282-562B j 
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Where's the Fun? 

The 10 meter test had started, and I expected the band 
to open about the time 1 arrived at the moieL Rii and 
gel cell were in the trunk- Maxi-J was right beside, 
rolled up inside the launcher pail. Room with a \icw. 
Maxi takes off from the balcony sloping down to a tree. 
His tail slips under the door. And I'm 59 in Japan. . . 
J-10 J-I5 J-17 J-20 J-30 J-40 

$39 $42 $47 $49 $59 $69 \\ 

Add S6 Post & Handling I SA & CanadaS 14 others 
AntennasWeSt Order Hotline: 

Box 50062-S. Provo IT S46Q5 800-926-7373 
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THE FAMED 2 METER 

a. s. a. 9209 

+9 db Co-Linear “MultiWave" Base 
Station Double 5/8 over 1/4 wave 
delivers up to +9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2", 2 Meter Base 
Station 10' length. 

$ 32.43 

*$4.00 S&H 

(SC RES. 5% SALES TAX) 
CHECK IN ADVANCE OR CO.D. 
ALSO AVAILABLE IN 220 & 440 



Model 9209 T <‘ (803)293-7888 P.0 3o» 3461 

+9db was: t-8G&-722'383l MyTOe3asfi.SCZ9575 
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ARK 40 

SYNTHESIZED QRP CW TRANSCEIVER KIT 

* Superhet single signal receiver 

•FULL QSK 

* Synthesized to 100 Hz 

• Sinewave sidetone 

• RIT -/- 500 Hz 

• 12 VDC powered 

•IIP > - lOdbm 

* Rugged extruded chass»s 

• Sensitivity 0.3 

•2VX5VXS" 

• CW crystal lifter 

• Coils pre-wound 

* CW audio filler 

•Silkscreened PCBs 

• Immediate recovery AGC 

• GUARANTEED TO WORK’ 

• 3-4 watts out 

• Product of USA 

Complete - just add key, power 8 Antenna 

40 Meter Kit. 

.$260.09 

Optional ad], speed Keyor. 

.$ 30.09 

Shipping & Handling. 

.* 9.90 

MD residents add 5% enlos tax 

‘Call or write for details 

S&S ENGINEERING M 

14102 BROWN RD SS 

SMfTHSBURG. MD 21783 m ~~~ ' 

| (301) 415-0881 

FAX (301) 418-0983 j 
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Simplex Repeater System 

- Handie Talkie ready - Plugs into spk/mic jacks 

* 32 or 65 Second operation - 32K bit operation 

- 2 mode operation, Announce or Repeater g> 

- Commercial quality 3.2 kHz pass band o 

- Amateur supporting emergency communications ® 

- Club meetings announcements w 

- Test repeater si gh t locations X 

- Aeronautical relays ' 

- Security personnel CO 

- Hiking, fishing, back packing, exploring O 

- Licensed to your call q 

* Great wired into your mobile 5 
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It's Amazing what Simplex can do Better! ® 

US Digital Co US Money Order - Prompt Service 

380 Rougeau Ave Certified Cheque - Prompt Service 

Winnipeg, MB. Personal Cheque. Clearing Time 

Canada R2C 4A2 phone (204) 661 -6859 
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a complete station—TNC, comput¬ 
er, and radio—it would probably be 
better to pass on packet as a 
method of advertising it. 

Just Plain Silly 

It is my own opinion that “for 
sale" traffic does not enhance the 
value of the packet network. How¬ 
ever, I have talked with many hams 
who enjoy reading and responding 
to such messages. I am not here to 
tell you to stop trying to sell your 
ham radio gear via packet. On the 
other hand, if you are going to use 
packet to sell gear, please think be¬ 
fore you do. When you see a mes¬ 
sage addressed to ALL ©ALLUS A 
advertising a 70-foot crank-up tow¬ 
er —you take it down —you know 
that the sender; 

A. Doesn’t care about wasting 
bandwidth by sending his message 
to every BBS in the country when 
his tower could not be of interest to 
anyone outside of driving range of 
his QTH; or 

B. Doesn't care enough to learn 
to address his message to just that 
area. 

Reason A is just plain rude and 
reason B is not an excuse. If you 
are going to send a “for sale” mes¬ 
sage, start local, give it a chance, 


then make a wider distribution. Yes, 
this is harder on you than sending 
an ALL@ALLUS message, but it is 
also courteous operation. Very fre¬ 
quently the item is sold to a local 
ham before the message even gets 
a chance to be forwarded outside 
your local area, anyway. If you are 
selling something that cannot be 
shipped, keep your traffic local. If 
you are selling something that is in 
demand, likely to sell quickly, keep 
your traffic local. 

How do you address traffic to 
your local area? Each area has 
its own addresses that divide it up. 
The sysops in your area have these 
designations in their forwarding 
files so that traffic is distributed 
appropriately. If you don’t know the 
address(es) for your area, leave a 
message for the sysop on your lo¬ 
cal PBBS asking. I am sure that he 
or she will be happy to provide the 
information. You may even be able 
to tell by looking at the traffic on 
the PBBS, since some of it is 
bound to be addressed to the local 
area. 

More on Addressing 

The idea that traffic should be 
addressed more selectively is not 
unique to “for sale" messages. Be¬ 


fore you send ANY message, think 
about how it should be addressed. 
If you have a technical question 
about an AEA PK-232 MultiMode 
Controller—a very common unit— 
don’t send your message to AL¬ 
LUS! It isn’t necessary. You are 
guaranteed to find the answer in 
your own state, probably your own 
town. By sending it to ALLUS, you 
just add to the burden of the al¬ 
ready overburdened packet net¬ 
work. 

On the other hand, if you have 
discovered a modification to the 
PK-232 that improves its AMTOR 
performance, and you want to 
share it, send it to something like 
PK-232®ALLUS. This is a perfect 
way to use ALLUS forwarding since 
it is a piece of technical Information 
of use to all PK-232 enthusiasts. 
Notice, too, that I did not suggest 
addressing it to ALL, but to PK-232. 
This way, potentially interested 
hams will spot the message and 
will be able to use your wonderful 
new mod. 

What’s in a Name? 

This brings us to message titles. 
If you have a good address—like in 
the example above, PK-232@AL- 
LUS—then you just need to top it 


off with a good message title. The 
point of the address and title of the 
message is to make sure that it 
gets to the right person. To accom¬ 
plish this, the three parts must work 
together to get the traffic to its des¬ 
tination and then to engage the in¬ 
terest of the person you want to 
reach. Messages addressed to 
ALL ©ALLUS, with titles like "hand¬ 
helds” just don't cut it. To complete 
the example from above, we might 
try something like: 

PK-232® ALLUS Great AMTOR 
mod, just 3 caps 

You can see where this kind of 
information will get it to your poten¬ 
tial reader, and then entice them to 
read the message. Remember You 
have 30 characters to work with in 
the subject line—use them well, 

So, with a little thought and 
some desire to do the right thing, 
you can help make our packet net¬ 
works a better place to operate. 
Cleaning up your packet act will 
help make a difference to everyone 
with whom you share the band¬ 
width of the packet network. 
Please, try to make a difference. 

Next time we’ll get back on track 
with our multipart series and I’ll 
have some preliminary survey re¬ 
sults. Till then, 73 de N1EWO. E9 


DSP NOISE FILTER 


LOW COST - $149 


Available Now! 


Reduce noise and interference 

- Automatic noise filter for voice 

Eliminate heterodynes 

- Multi-tone automatic notch filter 





$149 

Model DSP-9 


Razor-sharp audio filters 

- 1.8,2.4 &3.1 kHz voice bandpass 
- 100, 200 & 500 Hz CW bandpass 
Simultaneously reduce noise, kill heterodynes, and filter QRM. Digital 
Signal Processing (DSP) technology provides unmatched performance in 
reducing noise and interference. Simply connect between your radio and 
loudspeaker. Enjoy cleaner, quieter speech and CW. Money-back guarantee! 

Ask about our advanced model DSP-59 with over 300 filter combinations. 

Factory assembled - high quality. ORDER TODAY! 

Timewave Technology Inc. 

2401 Pilot Knob Road, St. Paul, MN 55120 
612-452-5939 FAX 612-452-4571 VISA/MC 
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Savant 

...because knowledge is po we r! 


A Packet Radio Program 
for the Macintosh® 

Written specifically for Mac in tosh* <m>/ a port from DOS) 

System 7 compatible, 32 bit dean 

Implements the full Mac user interface, including: 

- Scroll bars in session windows (view previous traffic) 

- Edit menu with Undo, Cut, Copy and Paste commands 

- Saving and Priming of all or part of any session window 

- User rc-sizeable split windows , 

Supports multiple simultaneous connections each in its 

own window 

Change "channels 1 ' quickly by simply switching windows 
Simultaneous transmission and reception of packets 
in every session window 

Icons and fields in each window display that session's status 

- Packers outstanding and sent, retries, round trip rime 
Stations Heard window displays the lost 20 stations heard, 

and continuously updates the list while the window is open 
Monitor window decodes and shows all packet traffic 
Acts as a fully functional digipeatcr including the ability to 
assign an alias 

Operates with any TNC that implements KISS mode 
Fully compatible with Aaron Wohl's SoftKiss and 
Sigma Design Associates* PackctMac Modem 


$ 49.95 


plus s&h 


Techno login 


VISA 


Rural Route #1 , Box 83A 
Kelley, IA 50134 USA 
(515) 597-2051 



Og jpctcrfcc- u * TxfezuiLd CM TxlntiqgciJ 
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Number 13 

Carr s corner 


Number 13 on your Feedback card 



Figure 1 . Typical op amp terminals, pinouts and power supply configuration. Pin 
numbers shown are the "industry standard* pinouts, and are from the 741 device. 
Check data sheet for any op amp other than 741, however, before connecting. 


Joseph J. Carr K4IPV 
P.O. Box 1099 
Falls Church VA 22041 

Using Operational 
Amplifiers 

Operational amplifiers (op amps) 
were invented prior to the Korean War 
for use In analog computers; It's the 
math operations from analog comput¬ 
ers that Is meant by the term “opera¬ 
tional." Interestingly enough, if you 
were to see the original Phllbrick book 
on designing with op amps (copies are 
still in dusty book racks in college sci¬ 
ence departments, I am told), the cir¬ 
cuits would look very much like those 
In modern op amp books. In this 
month’s column we are going to look 
at the basic op amp circuits that are 
used in ham radio applications. 

What are those applications? Well, 
the first that springs to mind is micro¬ 
phone preamplifiers. Also, you find 
these neato circuits in active analog 
fillers, and in instrumentation circuits. 
Examples of the latter are Wheatstone 
bridges and antenna bridges where 
the minute DC signal produced across 
the detector can be amplified for dis¬ 
play on an analog meter. 


Figure 1 shows the basic circuit 
symbol for an op amp. The pin num¬ 
bers given are for the popular 741 de¬ 
vice, and this Is considered the indus¬ 
try standard for a large number of 
products. Before hooking up some un¬ 
familiar op amp, however, check the 
data sheet to see if it uses the “stan¬ 
dard” pinouts. 

There are two Inputs on this device: 
-IN is the Inverting input and produces 
an output that Is 180 degrees out of 
phase with the input signal; +IN is the 
noninverting input and produces an 
output signal that is in phase with the 
input signal. Taken together, the -IN 
and +IN form a differential pair, i.e. 
allows us to build a differential amplifi¬ 
er. The output is single-ended with 
respect to ground. 

Note that there are two DC power 
supply connections, and that neither 
of them is ground (see Ihe Inset for 
the typical op-amp power supply con¬ 
figuration). The V+ power supply Is 
positive with respect to ground, while 
the V- power supply is negative with 
respect to ground. Some op amps 
also use either pins 1 and 5 or 1 and 
8 for offset nulling or frequency com¬ 
pensation. 


Op amps have very high open-loop 
(without feedback) gain (greater than 
250,000 Is typical). They therefore can 
be expected to oscillate all too easily. 
Even so-called “frequency compensat¬ 


ed" or “unconditionally stable" op 
amps have been known to be rude 
enough to spuriously oscillate under 
the correct circumstances. Not good. 
As a result, most authorities recom- 



HAM STATION 


P.O. Box 6522 
220 N. Fulton Avenue 
Evansville, IN 47719-0522 
Store Hours 
MON-FRI: 8AM - 5PM 
SAT: 9AM - 3PM 
CENTRAL TIME 

SEND A SELF ADDRESSED STAMPED 
(2 STAMPS) ENVELOPE (SASE) FOR 
NEW AND USED EQUIPMENT SHEETS. 

WARRANTY SERVICE CENTER FOR: 
ICOM, KENWOOD, YAESU 

FOR SEVICE INFORMATION CALL 
(812) 422-0252 
MONDAY-FRIDAY 


TERMS: 

Prices Do Not Include Shipping. 

Price and Availabllty Subject to 
Change Without Notice 
Most Orders Shipped The Same Day 
COD's Welcome 

mu 


AEA 

PK-900 New Mu:ti-Mode Com rode r_S465.00 

PK-232 M3X Muto-Mode Conlrotler.314.95 

PK-88 RS-232 Packer Controller.. 134.95 

PCB-88 Packet Board—IBM. .164.95 

AMERrTRON 

AL-811 Three 811A Tubes.$579.95 

AL-811A Four 811 A Tubes.709.95 

AL-80B One 305002 Tube.1074.95 

RCS-4V 4 Position Wireless.129.95 

ARRL 

1993 Repeater Directory.5.00 


ARRL 

1993 Repeater Directory.5.00 



DR-130T 

50 Watt, 2 Meter Mobile 

ASTRON 

RS-12A 9-12 Amp. 

....S71.95 

RS-20A 16-20 Amp . .. 

.69 95 

RS-35A 25-35 Amp .. 

RS-50A 37-50 Amp ...._. 

....144,95 
...199.95 

RS-20M 16-20 Amp. w.Meters.. 

RS-35M 25-35 Amp. wTMeters . 

RS-50M 37-50 Amp w/Meters. 

_111.95 

....159.95 
. .. 22925 

BIRD 

43 Thru Line Watt Meter. 

(Elements Available) 

..5215.00 

BUTTERNUT 

HF6VX6 Band Vertical. 

A17-12 17 & 12 Meter Kit. 

TBR-160S 160M. 

..$169.95 

.44.95 

.64 95 


CS1 

CD-I. Dts. DCS, CTCSSand DTMF cooesSl89.95 
P.P. V Mum-Mode Interconnect._.479.95 


COMET 

CA-2x4MAX 2W440 4 S'11.9 18’4*.S169.95 

CA-2x4FX 2M'440 4.5/2.25 5*11".94.95 

CX-224 2M/220- 440 Tnbano Mobile...66.95 

CUSHCRAFT 

A4S HF Tribandcr.S379.95 

A3S 10.15,20M Tribander.319.95 

R7 Seven Band Vertical.369.95 

DIAMOND 

X-200 6/8 db 8.3’ 2M/440.$134.95 

X-510A 8.3/11.7db 17.2' 2M/440.179.95 

DRS! 

DPK-2, TNC-2..Si 14.95 

HBL 

Boom MIC Set (Wired)..CALL 

HYGAJN 

HAM 1V/T2X Rotors...$354/419 


?COM 



IC-737 

160- 10 Meter HF With Built-In 
Antenna Tuner 


J-COM 

Magic Notch. Auto Notcn Audio Filer.$104.95 


JPS 

NIR10 Noise Reduction Unit.$314.95 

NF60 Spectral Notch Filer.149.95 

KANTRONICS 

KAM Plus All Mode.S314.95 

KPC-3 Mini TNC .114.95 

Larsen 

2M,440 MHz Mag Mount Antenna..S62.95 


KENWOOD 



TS-50 

Worlds Smallest HF Transceiver 


MFJ 

989C 3KW PEP Antenna Tuner.$299.95 

986 3KW PEP Antenna Tuner.254.95 

921 300W, 2W220 Tuner.62.95 

949E 300W Mtr/DUSw'tCh/Bifi .129.95 

209 HF/VHF SWR Analyzer. 99 95 

490 Memory Keyen Paddler Combo .149.95 

1214 Color Fax, RTTY. CW. ASCII.149.95 

1278T Turbo Multi-Mode Cntr.319.95 

1278 Multi-Mode Controller.244.95 

1274 Packet Controller.139.95 

12708 TAPR TNC-2 Clone.119.95 

249 SWR Analyzer W/Freq. Counter.179.95 

9020, 20 Meter QRP, CW Xcvr.154.95 

1272B TNC Mic Interlace Switch.34.95 

1763. 2M 3el. Bearn.39.95 

1764 Soper Loop Antenna...179.95 

OUTBACKER ANTENNAS 

PERTH 80-10. 150W. 7.5 FEET $244.95 

RF CONCEPTS 

VHF1-602M Amp, 2 In 60 Out.. $229.95 

2-315 30 In 150 Out. 40 Ini70 Out.254.95 

2-317 30/170W 2M Amp.244.95 

4-110 10/100W 440MHz Anip.324.95 

2/70G 3/30-5/20W 2M/440 Amp.234.95 

STANDARD 

C558A 2M/440 MHz HT w/CTCSS.$529.95 

C228A 2M/220 HT w/CTCSS.549.95 

CCR708 50-905 MHz Receiver.714.95 

USED EQUIPMENT 

TS-940SAT 30 Day Warranty.S 1369.95 


LARGE STOCK OF NEW AND USED EQUIPMENT 


LOCAL INFORMATION 

81 2-422-0231 

FAX 812-422-4253 


ORDERS & PRICE CHECKS 

800-729-4373 

NATIONWIDE & CANADA 
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Vo/Vin = Av = -R2/R1 
VO = -VinR2/R1 

Figure 2. Inverting follower circuit 


Figure 3. Unity gain noninverting follower. 


mend that the power supply pins be 
decoupled with capacitors that have a 
value that will produce a very low re¬ 
actance path to ground. In most cas¬ 
es, a value from 0.1 pF to 4.7 pF is 
used for Cl and C2. 

Note that in Figure 1 there is no 
ground connection on the body of the 
op amp itself. Input and output signals 
are ground referenced, but the only 
ground perse is in the DC power sup¬ 
ply circuit (see the inset to Figure 1). 

In most of the circuits in this article 
you will find the DC power supply ter¬ 


minals deleted. That is done for graph¬ 
ic simplicity, but in really-working cir¬ 
cuits you would connect V- and V+ as 
per Figure 1. 

Inverting Followers 

Figure 2 shows the inverting follow s- 
er amplifier circuit. This circuit pro¬ 
duces an output that is 180 degrees 
out of phase (i.e. “inverted") with 
the input signal. Thus, V 0 = 'A. V in 
the standard notation (A v denotes 
“closed loop voltage gain*). The value 
of the voltage gain is set by the ratio 


of the resistors in the feedback loop: 


The sign in the equation denotes 
phase inversion taking place. The out¬ 
put voltage, as a function of the input 
voltage and gain, is therefore: 



For example, let’s assume that we 
want a gain-of-100 amplifier with an 
input impedance of at least 10k ohms. 
We therefore set input resistor R1 to 
10k ohms (or higher), and then calcu¬ 
late the value of R2 that produces an 
A v of 100: 

R2 = Rl^ = (10k ohms) (100) = 
1,000,000 ohms 

For situations where gain is de¬ 


sired, make R2 greater than R1, but if 
you want to attenuate a signal make 
R2 less than R1. When R1 * R2 the 
gain is unity (1), and when R2 is a po¬ 
tentiometer the gain is 0 to 1. 

Noninverting Followers 

The noninverting follower produces 
an output signal that is in phase with 
the input signal, and comes in two va¬ 
rieties: unity gain (Figure 3) and 
greater-than-unity gain (Figure 4). The 
unity gain follower is used for buffer¬ 
ing, isolating and Impedance transfor¬ 
mation. It gets the latter job from the 
fact that it has a very high input 
impedance and a very low (less than 
100 ohms) output impedance. 

The greater-than-unity configura¬ 
tion of Figure 4, like the inverting fol- 


E 



PROFESSIONAL 

MOBILE ANTENNA 

HF SSB ANTENNA 
HIGH PERFORMANCE 


For vehicle*, small boats or 
as an emergency antenna. 
Supplied with stainless 
ratchet mount, heavy duty 
encapsulated stainless 
spring and all installation 
items. Including high 
voltage feed through 
insulators and wire for 
operation up to 10KV at 1.8 
MHz. 

HIGH RADIATING 
PERFORMANCE 
1.8-30 MHZ RANGE 
4 to 12 DB GAIN I 

(c ompar ed fat ft whip) 

9 ft. long (2 pcs.) $495.00* 

Sea aim nttuiA ampler £4 

(9G-230 SsurtmttV ox«lmli*4 M 

SGC, Inc., Box 3526 W 

Bellevue, WA 98009 USA gM 

Teh 206-746-6310 |f|b 

Fax: 206-746-6384 gf | 

•SUjpiag ck*rpw by UPS ground inchuUd 

Visa & Master card accepted 
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Transceiver Control 
Computer Interface 
Cables 



Control Kenwood, Icom, Yaesu. and other 
transceivers. The low power microminiature 
electronics is built into the DB-25 connector. 
Power is borrowed from the computer, so there 
is no power supply to pick up RFI. Compatible 
with Ham Windows, CT, DXBase, LOGic, 
and all other rig control software. No assembly 
required. Specify your transceiver make and 
model: 

Transceiver Control Cable .$54.95 

Shipping & handling .5.00 

Foreign orders SI0 shipping 


30 dav motwv back guarantee. 


Call or write for free catalog._ 


j*( <>111 793 < aniline l*ku\ Victor. NY 14:4.4 
924-0422 • Fax (716) 924-4555 
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RF ENTERPRISES 

TO ORDER 1-800-233-2482 

Service & Info. 218-765-325-1 Fax:21B- Hift-3308 


Complete Inventory 

ANTENNAS I TOWERS 


TELEX/hy-gain 

CUSHCRAFT 

DIAMOND 


ROHN 

HY-GA1N 

ACCESSORIES 


YAESU ICOM MFJ AEA 


BELDEN COAX: 

9913 

Lo* loss; 50 ohm. 

RG-213/U 

(8267} 50 ohm Mil-spec 

RG-8/U 

(8237) 50 ohm 

RG-8/U 

(8214) 50 ohm, Foam. 

RG-8X 

(9258) 50 ohm; loom 
Don't soillo (or losaihan iho best 


ASTRON 

POWER 

SUPPLIES 

RS-4A RS-7A RS-12A 
RS-20A RS-35A RS-50A 
RS-20M RS-35M RS-50M 
VS-20M VS-35M VS-50M 

CALL US FOR YOURS! 


COPPERWELD ANTENNA WIRE: 

Solid; 12 ga; Solid: 14 ga ; & . 

Stranded 14 ga. Cul to your specs. 

ROTOR CABLE: 

Standard (6-22. 2-18) 

Heavy Duty (6-IB. 2-16} 

We stock Amphenol Connectors t ^ 

Connectors In stalled! Jumpers & custom cable assembhes. 
Castor wrte today! We shp whdwkie. 


VISA Mastercard 

Ftxpi tdbfxs b cTjijf vtNxd rote. 
S>"cm9 *1 rwbC 

Reruns sjbpd vo 27, mUKkng l*e, 
Hoarfenra a lns«f 


ENTERPRISES 

HC 86 Sox 580 
MemhokJ. MN 56465 
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Figure 5. Frequency response tailoring with input and feedback capacitors. 



lower case, is a feedback network 
consisting ol R1 and R2, but in this 
case the input resistor R1 has the "in¬ 
put” end grounded. The input signal Is 
applied between the +IN terminal ol 
the op amp and ground. In some cas¬ 
es, an extra resistor (R3) is used be¬ 
tween +IN and ground in order to keep 
the output Irom saturating when the in¬ 
put line is opened. This situation oc¬ 
curs. lor example, when the signal 
source is disconnected ... as in when 
the microphone is removed from its 
jack. 

The gain equation for the noninvert¬ 
ing follower is a bit different from the 
inverting version, but is similar. 



Note the absence of the sign. It's 
not needed because the gain here is 
noninverting. The gain is one more 
than the resistor ratio. For low gains 
the extra "1" makes a large difference, 
but at high gains it is only a small er¬ 
ror. For example, at a resistor ratio of 
10:1 the gain is 11, and the difference 
between 10 and 11 amounts to 10 per¬ 
cent. But at a resistor ratio of 100:1 
{as in the above example worked out) 
the gain is 101, so the error is only 
1/100 or 0.01 {l.e. 1 percent). This little 
tidbit is not terribly useful unless you 
are stuck with standard value resis¬ 
tors. For making a gain-of-100 amplifi¬ 
er we can either find a 990k ohm re¬ 
sistor, or use the 1 megohm resistor 
and accept a 1 percent gain error. 


Frequency Tailoring 

Frequency tailoring is used in prac¬ 
tical circuits to limit the signal spec¬ 
trum, to limit noise, and to prevent the 
amplifier from oscillating. Capacitors 
can be used in simple op amp circuits 
to limit the frequency response. Con¬ 
sider Figure 5, a noninverting gain fol¬ 
lower. The low end frequency re¬ 
sponse is limited by the combination 
of the input resistor R3 and capacitor 
Cl. The -3 dB point is set by: 

| --3„ B - 2 7T R3 Cl 

For a microphone preamplifier, 
where the frequency response is typi¬ 
cally set to 300-3,000 Hz, the combi¬ 
nation of Cl and R3 would be set to 
300 Hz or thereabouts. A combination 
of 100k ohms and 0.005 uF would do 
the trick. The upper end frequency re¬ 
sponse -3 dB point is set by the same 
equation, but with R2 and C2 substi¬ 
tuted. 

Single DC Supply Operation 

A lot of ham applications of op 
amps do not like the dual DC power 
supply requirement of these little ICs. 
There is a way to operate them Irom a 
single DC supply, even though it is 
suboptimum from several points ol 
view (e.g. output voltage swing, DC 
component on the output signal, etc.). 
Figure 6 shows how single supply op¬ 
eration can be obtained in either form 
of op amp circuit. The VDC power 
supply terminal on the op amp is 


grounded, and the V+ terminal is con¬ 
nected to the positive DC power sup¬ 
ply. A resistor voltage divider (R3 and 
R4) is used to bias the +IN Input to 
some voltage VI. If R3 = R4, then VI 
is one-half the DC supply voltage. This 
same voltage appears at the output ol 
the op amp, so it’s common to use ca¬ 
pacitor coupling to the "outside world." 
In some cases, where it is desired to 
keep the +1N input grounded for AC 
signals, a bypass capacitor is shunted 
across R4. This capacitor should have 


a reactance that is less than R4/10 at 
the lowest frequency of operation . . . 
and the lower the better {I like R4/100 
or less in my circuits). 

Additional op amp circuits can be 
found in any of the many good books 
on the subject. Check either of my ti¬ 
tles in the TAB/McGraw-Hill Mastering 
... series {one on amplifiers, the other 
on 1C electronics). TAB can be 
reached toll-free at 1-800-233-1128 {in 
PA use 717-794-2191). or by mail at 
Blue Ridge Summit PA 17294. 


"Our products speak... for themselves" 


DIGITAL VOICE RECORDER 

A udi0 Q218 

4 UP TO 218 SECONDS RECORD TIME 
4 UP TO 8 MESSAGES j 

4 SAMPLE RATES 

4 SPEAKER OUTPUT 

4 LO LEVEL OUTPUT j 

4 4 MEG OF RAM 

4 LO POWER 
4 TX ENABLE 400ma^ 

4 BATTERY BACKUP 
4 B-15v DC OPERATION 

J SMALL SIZE 2.5" X 2.5“ 



REPEATER CONTROLLER 

VOICE ID er-KE2A\I \T:R B 

Stir RFVlEW OF VERSION A 
JUNE - 90 ; fSSUE OF 73 MAG. 

4 DIGITAL VOICE ID 

V BATTERY BACKUP 
J TIME-OUT TIMER 
4 TX HANG TIMER 
J AUDIO MIXING 
4 ID TIMER 
j MUTING 

J TX ENABLE 400ma 
4 COR OR SQUELCH KEYED N0J A K|1 
4 8-15v DC OPERATION §1 1 Q 00 

V SMALL SIZE 3.2" X 3.4" VlJS S + H 



Sotti unlU are fully assembled and tested. 

Full documentation is included. 

For more Information, call or write. 

SKClftCATtOHS AND PRICES SUBJECT TO CHANCE 


GET-TECH 

201 RILEY ROAD 
NEW WINDSOR, NY 12553 
_(914)564-5347 


No more guessing about antenna 
performance. "DIGI-FIELD” field 
strength meter has an extraordinary 
frequency response, sniff out 60 Hz. 
Interference or check for microwave 
oven leakage. Check antenna gain/ 
loss, pattern, polarization, etc. Rela¬ 
tive calibration curves in DBM. De¬ 
tector output jack for AM monitor¬ 
ring, read close or remote. DC to 12 
Ghz. 

1C ENGINEERING 

16350 Ventura Blvd., Suite 125, 

Encino, CA 91436 

info Phone: 818-345-1692 

Fax: 818-345-0517 

Orders Only: 1-800-343-5358 
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Hamsats 


Number 14 on your Feedback card 


Amateur Radio Via Satellites 


Andy MacAIlister WA5ZIB youth through space education, and 

14714 Knightsway Drive widen the South Korean national inter- 

Houston TX 77083 est on space science and satellites. 

Since the April 1993 "Hamsats" col- The experiments on board K-O-23 

umn and Its focus on KITSAT-OSCAR- include the 9600 bps packet bulletin 

23, activity via this satellite has In- board system (BBS), the earth imag- 

creased dramatically. During many ing experiment, a digital signal pro¬ 
passes over North America, the down- cessing (DSP) experiment, and a cos- 

load request queue has been lull, mic ray experiment All these systems 

while many other stations stand by have performed well, 
waiting to get in line to fill holes in in- The packet system has excellent 
complete files or to initiate new files. transmit and receive characteristics. 

Pictures, voice mail, software, bul- The power output is strong and cor- 

letins and messages from hams all rectly modulated and there have been 

over dominate the directory listings. few software crashes. The CCD 

With its higher-than-average low earth (charge-coupled device) cameras 

orbit of 1,300 km and high-speed 9600 have provided excellent black-and- 

bits-per-second (bps) frequency-shift white earth views. The DSP experi- 

keying (FSK) signaling rate, K-O-23 ment has been heard “speaking" and 

has become the most popular digital the cosmic ray detector system has 

amateur satellite. been providing data for study by those 

monitoring the telemetry. It is hoped 
^' story that K-O-23 will continue to perform its 

In 1989, the Satellite Technology radio and experiment functions for 
Research Center (SaTReC) at the Ko- several years, 
rean Advanced Institute of Science 
and Technology (KAIST) began a joint KITSAT-B 

effort with the UoSAT group at the Uni- The SaTReC group is working on a 
versity of Surrey in England to design new satellite scheduled for launch on 

and build a satellite for amateur radio August 31, 1993, once again from 

communications and educational ex- Kourou, French Guiana. Many of the 

periments. Sponsors in South Korea experiments and activities planned for 

include the Ministry of Communica- this hamsat are similar to K-O-23, but 

tions (MOC), the Ministry of Science with improvements, 

and Technology (MOST), the Korean The transmitter and receivers will 
Science and Engineering Foundation be similar to K-O-23 and will use the 
(KOSEF) and Korea Telecom. highly successful 9600 bps data trans- 

KITSAT-1, or KITSAT-OSCAR-23, fer system with BBS operation. The 

was launched on August 10, 1992, main experiments will include a new 

from Kourou, French Guiana, as a camera system, an enhanced DSP ex¬ 
secondary payload on the Ariane periment, an electron detector and an 

Structure for Auxiliary Payloads (AS- infra-red sensor device. 

AP). This was the first Korean satellite CEIS, or CCD Earth Imaging Sys- 
of any kind and provided an opportuni- tern, is designed to capture high and 

ty for graduate students at KAIST to low resolution images of the earth us- 

leam firsthand about satellite design ing two separate cameras. The wide- 

and construction. angle system has a viewing angle of 

The primary objectives of the pro- 76 degrees and a coverage of 1,022 
gram were to acquire satellite devel- by 990 km. The mean resolution is 2 
opment technology, enlarge the num- km square and will provide black and 
ber of engineers experienced with white or color. A typical image file will 
spacecraft engineering, motivate require 250 Kb. The narrow-angle 



Photo B. Kyeongil Choi at the KAIST control center in Korea. 


56 73 Amateur Radio Today • June, 1993 



Photo A KITSATOSCAR-23 prior to launch. 


camera has a viewing angle of 12 de¬ 
grees and sees an area 116 by 115 
km. Resolution Is 200-m square with 
black-and-white pictures of 350 Kb 
each. Both cameras can be com¬ 
manded to take a picture at the same 
time. This results in the narrow-angle 
camera effectively zooming in on the 
center of the image captured by the 
wide-angle unit. Image processing and 
compression will be performed on the 
satellite to provide fast downloading of 
pictures. 

The DSPE, or Digital Signal Pro¬ 
cessing Experiment, will carry two 
units. The DSPE 30 is the primary 
system, with a TMS320C30 processor. 
The back-up unit employs a 
TMS320C25 chip and can be used in 
conjunction with the primary unit 
through a dedicated high-speed link 
when extra computational power is re¬ 
quired. The system is similar to that on 
K-O-23. An enhancement over the 
previous system is the possibility of 
data transfer experiments at speeds 
greater than the 9600 bps hardware 
modem. 

The LEED, or Low Energy Electron 
Detector, is designed to measure the 
electron flux in space and analyze the 
energy spectrum of the electrons in 
the auroral region. The system con¬ 
sists of four main components, includ¬ 
ing an electrostatic analyzer, spiraltron 


electron multiplier, high-voltage sup¬ 
ply, and control unit. LEED can detect 
electrons with up to 6670 electron 
volts (eV) in 16 steps, with a resolution 
of 20 percent. The signals from the 
detector are fed to an analog-to-digital 
converter and then through control 
logic to the satellite’s data handling 
system. 

I REX, or Infra-Red Sensor Test Ex¬ 
periment, Incorporates special sensors 
manufactured and calibrated at KAIST 
IREX is an instrument to monitor the 
changes in the current and voltage 
characteristics of an infra-red sensor 
in a space environment. The sensor 
will be placed in a thermally-insulated 
housing with a window that looks 
out the top of the spacecraft. The ex¬ 
periment's electronics will monitor 
both the temperature change of the 
housing (since the detectors must 
operate at very low temperatures) 
and the degradation of the sensor 
overtime. 

KITSAT-B will become KITSAT-2 af¬ 
ter launch. At that time it will also re¬ 
ceive an OSCAR number. Although 
August Is only a few months away, 
there are other satellites that may be 
in orbit first, including ARSENE from 
France, RS-15 from Russia, and UN- 
AMSAT from Mexico. It’s getting 
crowded up there. Amateur satellite 
activity has never been better. Q 
















March Leavey, M.D., WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

It's an interesting time warp we 
write columns in. As I write these 
words, the Blizzard of '93 has just fin¬ 
ished ravaging the East Coast This 
“storm of the century” disrupted many 
plans, including a family affair we had 
been planning for several years. Our 
event has been rescheduled for June, 
just as this column will be published. 
Strange but true? You be the judge! 

Anyway, that aside, here is a little 
note from Tom Vicinanza WA2UCH of 
Orlando, Florida, sent over the Com¬ 
puServe network. Tom states that he 
read, with interest, my February 1993 
column on getting an old Model 28 
Teletype machine back on line. He has 
a Model 28-KSR about which he has 
some questions. Tom has a loop sup¬ 
ply, made for the US Navy, which de¬ 
livers 20 mA at 130 VDC. This loop 
supply appears to be an interface, and 
is labeled a “TeleTerminal." At any 
rate, his problems are where to put the 
current and where to connect the sig¬ 
nal line. The machine has a polar re¬ 
lay so the wiring will be different from 
that published in the February column. 
He believes that if the current is ap¬ 
plied to terminal C5 (Black +) and CIS 
(Red -) that should be correct, but he 
doesn't see where to put the incoming 
signal from a decoder. Still Cl and 
C2? He asks how he can get his ma¬ 
chine to run local, postulating that he 
could provide a closed loop to create 
the "sitting idle" effect, then connect 
the loop to the outputs of the TeleTer- 


Well, Tom, without knowing the cir¬ 
cuit diagram of that "TeleTerminal," it is 
hard to say Further, the circuit pub¬ 
lished in the February “RTTY Loop” 
was for a Model 28-RO, that is, Re¬ 
ceive Only, as opposed to your Model 
28-KSR, a Keyboard Send/Receive 
machine. Nonetheless, we can draw 
some conclusions. First of all, your po¬ 
lar relay needs a bias supply to keep 
the relay closed. This may well be pro¬ 
vided by the TeleTerminal. The loop is 
interrupted by the signal, switching it 
on and off in step with the RTTY puls¬ 
es. The interface, commonly called a 
"demodulator" or “terminal unit," nor¬ 
mally takes care of this. Some termi¬ 
nal units provide an Integral loop sup¬ 
ply, which supplies the necessary loop 
current Others terminate with an elec¬ 
tronic switch, which serves to impress 
the RTTY signal onto an external loop. 
Whatever, you must determine the 
proper terminals to make the machine 
idle, then feed the loop signal into 
those terminals. Good luck, and I look 
forward to hearing from you with your 
results. 

TUW1N Program 

Another CompuServer is David 
Ventura KEONA of Burnsville, Min¬ 
nesota. He details purchasing an AEA 
CP-1 awhile ago, and building an 
RS232 interface for it using Radio 
Shack 1488 and 1489 chips. Built on a 
small board with jumpers to two wire- 
wrap sockets, the board plugs into the 
two sockets on the CP-1 board that 
use the old-style RS232 chips. He has 
been on RTTY for a few weeks and 
enjoys it very much. 


called TUWIN. It works quite well and want a copy of TUWIN, as mentioned 
he is able to fill the buffer as the other in the June 1993 column, 
station sends, which keeps the QSO The parent program, WriteLog, is 
going quite nicely. He notes that the available from Austin Code Works, 

mode is just what he expected it to be: 11100 Leafwood Lane, Austin, Texas 

good old-fashioned rag-chews, no 78750. Just be sure to tell them you 

talking to BBS computers, and real read about it in 73 Magazine's “RTTY 

people. Well, Dave, I hope you will Loop," ya’hear? 

send along a schematic of the inter- Besides TUWIN, I continue to have 
face you put together, and I will pass it several disks of RTTY and PC type 

along to the multitudes. But for the programs available fora song. Collec- 

time being, I took a look at that tions #1 and #2 are RTTY and ama- 

TUWIN program you mentioned, and it teur radio programs; collection #3 is a 

is an interesting little program. bunch of archiving and utility programs 

Written by Wayne E. Wright W5XD, for both DOS and Windows. Each col¬ 
it is designed as an accessory to the lection will fit on a 1.44 Mb, 3.5” disk. 

WriteLog Windows logging program to One or two programs may be lost try- 

allow Windows-based logging and RT- ing to cram them onto a 1.2 Mb 5’ 

TY for contesting, as well as general disk, and you will need to send a 

operations. TUWIN works with old- whole bunch of low density disks if 

“ Overall, this is a neat, if bare-bones, approach 
to using an older terminal unit on RTTY...” 

style RTTY terminal units, like the HD- that is your requirement Anyway, for 

3030, MFJ-1229, or HAL ST-6, that do any or all of the collection, send me 

not do internal Baudot to ASCII con- sufficient media, a return mailer with 

version. It thus should not be used sufficient postage affixed, and $2 in 

with multimode controllers like the PK- US funds for each disk to be filled, to 

232 or KAM. With a split screen dis- the above address. I am trying to turn 

play, text to be transmitted is entered these around within a few days so, if 

into the lower window, received text is you have sent me a disk or disks and 

displayed in the upper window. haven't heard in a reasonable period 

The program uses the DTR and of time, drop me a note or E-mail mes- 

RTS lines on the serial port to indicate sage to make sure I received the origi- 

“transmit,” with the lines being keyed nal package. 

about 500 mSec before the first char- See, the folks this month communi- 
acter is sent, and continuing until cated with me via CompuServe, using 
about 500 mSec after the last. my ppn, 75036,2501. Others have 

Overall, this is a neat, if bare- used America On-line, via 

bones, approach to using an older ter- MarcWA3AJR, and Delphi, also via 

minal unit on RTTY, with a spiffy Win- MarcWA3AJR. You can do it too! I'll 

dows display. TUWIN is available on even register you for an America On- 

CompuServe, in the HamNet SIG, or line sign-up kit, if you supply me with 

can be obtained from me for the cus- your name, address, phone number, 

tomary $2 in US funds, 5" or 3.5" disk, and computer data. Sure, the U.S. 

and a STAMPED self-addressed disk Postal Service is fine, too, It’s just so 


minal (or similar device) to print data. 


Dave tells us about a program mailer. Be sure to tell me that you 


Walking-Stick Yagi? 

Hold il in your hand—it’s a walk me sock ■ ■■ 

made id aluminum wtih rubber cmR. Bui in¬ 
side arc all the elements of a 4 element vagi that_ _____ 

K loceiher in 2 mmutev Ready lor the T- 
I. Ready to gel y iur sicnai out of a hole 
inn* lhe repealer! No bilk- fills to dmj* anti get - 

Inst. Everyth i no fiLs clean and light and lough. 

Zmclcrs £79, 70 cm 5*14. Weighs only I lb? _ 

Add S4 Shipping & Handling.' info 51. * 

AntennasWest Order HotLine 

Box 50062 -S Provo VI' 84605 _ 801 373 8425 , 

CIRCLE 324 ON READER SERVICE CARD 


NEED BATTERIES? 

TWO-WAY RADIOS - MOTOROLA 
CELLULAR/CORDLESS TELEPHONE 
LAPTOP COMPUTER - CAMCORDERS 

Shipping add $3.00 VISA. M.C. DISC. 

TNR Your Battery Store 
279 Douglas Ave. * Altamonte Springs, FL 32714 

800-346-0601 

CIRCLE 374 ON READER SERVICE CARD 


ROANOAK DOPPLER DF 


At last there is a P C. board 
to build the famous Roanoak 
Doppler Direction Finder. 

Good for locating interference! 

Ready to assemble board and 
components.. .$87.50 
’Transmitter Hunting" 

TAB Books 323 ppg. . $19.95 

(The calibration procedure for this unit 
can orrfy be found in this book.) 

California residents add 7.75% sales tax. 

Douglas RF Devices, P.O.Box 246925 
Sacramento, CA 95824-6925, (916)688-5647 

CIRCLE 231 ON READER SERVICE CARD 



H.F.S. 

WIDE-BAND “J” ANTENNAS 


* Does not require a ground plane 

* Has 2.7 db gain over 1/4 wave 

* Radiation angle 10 degrees 

>Tuneable over any 3 Mhz range 
from 144-172 Mhz 

* Easy mount 

Durable 
Long Lasting 


1 Models: [ 

n WBJ-2 144-172 Mhz $89.99 

I 1 WBJ-220 221-226 Mhz $84.99 J 

I | WBJ-4 430-450 Mhz $79.99 t rr 

J_IL J— 

|V71 Call 406-363-6929 f . * . J 

Fax 406-363-7010 

Vet-tech, Inc. 

225 South 1st Street Hamilton, Montana 59840 


CIRCLE 360 ON READER SERVICE CARD 
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m m Number 16 on your Feedback card 

Homing in _ 

Radio Direction Finding 


JoeMoetlP.E. K0OV 
PO. Box 2508 
Fullerton CA 92633 

Medal-Winning and 
Record-Breaking T-Hunts 

Wichita, St Louis, Toronto, Salem 
(Oregon and North Carolina), and 
Montreal have something in common. 
They are all cities with new and grow¬ 
ing interest and enthusiasm for ama¬ 
teur radio direction finding (RDF) con¬ 
tests. In these hidden transmitter 
hunts (often called foxhunts or T- 
hunts), hams use special receiving 
equipment to find stations placed in 
unusual spots by other hams. 

I learned about this new-found in¬ 
terest via letters and electronic mail 
from hams in each of these cities, 
plus others, in recent months. Many 
of them read about foxhunting for 
the first time in 73 Amateur Radio 
Today. 


Pack Your Toothbrush and HT 

The 1993 Friendship Radiosport 
Games (FRG-93) are almost here. 
Here is your opportunity to take part in 
a world-class international on-foot fox¬ 
hunt at a beautiful venue in Victoria, 
British Columbia. Kevin Kelly 
N6QAB/9K2FX, winner of the 1991 
Friendship Games foxhunt, is expect¬ 
ed to defend his medal, coming to the 
Games from his work assignment in 
Kuwait. 

Foxhunters from Portland, Oregon 
(site of FRG-91), will be there, along 
with teams from California and Wash¬ 
ington. Fifteen hams from 
Khabarovsk, Russia (site of FRG-89), 
will arrive in San Francisco on June 
19 and proceed to Victoria for the 
contest and two weeks of international 
hospitality. Also expected are hams 
from Niigata and Morioka, Japan. 

The FRG-93 foxhunt is expected to 
follow international standards, which 


call for five “foxes," transmitting In se¬ 
quence for one minute each on 2 me¬ 
ters. Total course length will be about 
two miles. RDF equipment is being 
provided by the sponsors for your 
use, so you can travel light 

In addition to the foxhunt, there will 
be optional CW sending/receiving 
contests, a special events station 
(callsign X07G), and a hamfest. At 
the hamfest you will find a swap meet, 
commercial displays, and a portable 
IPARN 2 meter satellite link across 
Canada. 

Most events, including the foxhunt 
and CW contest, are scheduled for 
Saturday, June 26, at the spacious 
campus of Camosun College. An 
evening awards banquet will follow 
the competitions. 

In recent conversations, I discov¬ 
ered that some hams think the Friend¬ 
ship Games are restricted to national 
champion foxhunters. Not sol Anyone 
who enjoys radiosporting is welcome. 
It’s all for fun, in the spirit of interna¬ 
tional friendship and ham camaraderie. 

For more information and to re¬ 
serve your spot at FRG-93, write to 
FARS-Victoria, c/o Camosun College, 
Box 128, 3100 Foul Bay Road, Victo¬ 
ria, BC, Canada V8P 5J2, The infor¬ 
mation phone at the college is (604) 
370-4420. Packet messages may be 


A New Record for the Granddaddy 
Hunt 

The Southern California All Day 
Mobile T-Hunt has taken place at 
least four times a year for as long as 
anyone can remember. There are only 
a few rules. The hider’s 2 meter FM 
simplex signal must be copyable at 
the starting point The T must be with¬ 
in the continental USA (no offshore is¬ 
lands, maritime mobiles, or trips 
across the Mexican border.) Lowest 
odometer mileage determines the 
winner; time doesn't matter in scoring. 
Nowadays, hiders and hunters are a 
bit disappointed if the hunt doesn't 
last at least 24 hours. 

Just like other ham DXers. some 
hiders try to see how far away they 
can be. N6MI and WA6FAT set a 
record when they led the hunters to 
8,351-foot Shuteye Peak near 
Yosemite National Park, 252 miles 
away from the starting point south¬ 
west of Los Angeles. For the February 
27 All Day Hunt, Jim Forsyth AF60 
and Eric Nansen N6YKE decided to 
immortalize themselves by increasing 
this record by 36 percent. 

Jim told me that it was a lucky 
QSO that alerted him to the possibility 
of a record-breaking hunt. The month 
before, a weekend hunt coincided 



addressed to VE7KPV© VE7VBB.#IS- 
LAND.BC.CAN.NA, 

Be sure to indicate If you desire 
housing information. To find out more 
about what it's like to take part in 
international radiosporting, read 
"Homing In” for September 1991 and 
"Showdown in Portland" in the 
November 1991 issue of 73 Amateur 
Radio Today 


with the January VHF contest. We 
ended up on Table Mountain looking 
for the hidden T, which wasn't there. 
While there, we decided to work a bit 
of the contest on 2 meters. We 
worked a guy who was putting in a 
strong signal from Utah. We got him 
to tell us where he was and how much 
power he was running." 

“He told us that he regularly 


Photo A. Kevin Kelly N6QAB/9K2FX looks over a new Japanese RDF set brought Photo B. Eric Nansen N6YKE and Jim Forsyth AF6Q set a record by hiding 344 


by Yoshiko Yamagami JOILCW to the 1991 Friendship Radiosport Games. miles away on the Southern California All Day T-hunt. 
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everything between us and 
Las Vegas and beyond." 

Would they be able to 
get a reliable signal across 
the 344 miles between this 
4,724-foot mountain pass 
and the starting point? Jim 
obtained a 600 watt ampli¬ 
fier, a pair of car batteries 
to provide 28 volt power, 
float chargers and a gener¬ 
ator. 

On the day before the 
hunt they went to the site 
to test with WB6ADC at 
the Rancho Palos Verdes 
starting point and N6XTJ 
on a hilltop in Orange 
County, keeping In touch 
on 40 meter mobile SSB. 
They transmitted 600 watts 
into a 15-element KLM 
Boomer yagi for an hour 
and a half with no success. 
Then they moved their set¬ 
up down the hill about 150 
feet. Immediately, both 
WB6ADC and N6XTJ 
heard them clearly on 2 
meters with their T-hunting 
quads. 

A successful test 
doesn’t necessarily mean 
a successful hunt, howev¬ 
er. Over this distance, 2 
meter propagation varies 
with time of day and 
weather, and the weather 
was changing. “On hunt 
day, we encountered snow 
at 3,500 feet on the way to 
the site," said Jim. “It 
turned out to be no prob¬ 
lem driving there. There 
were three to four inches 
of snow, but it was melting 
fast. Propagation peaked 
before start time, but the 
hunters heard us OK." 

Now the hunt was on. 
Transmissions continued 
at 600 watts for two hours. 
Then Jim and Eric shut off 
the generator and dropped 
power to 15 watts. Hunting 
teams that were taking the 
correct route would be 
crossing 4,250-foot Cajon 
Pass summit by that time, 
and could still hear the 
signal. 

One Is Not Enough 

At starting time, only the 
worked people in Los Angeles and Utah Hill T was on the air. But partid- 
Orange Counties from that spot," Eric pants in Southern California All Day 
added. “Jim told everybody that we Hunts are alert for the possibility of 
had found our spot for the February multiple foxes. Sure enough, T #2 ap- 

27 hunt on this outing, which led them peared two hours later, long before 

to believe we would be near Table any teams got close. 

Mountain, only 59 miles from the “We hid it Thursday morning on our 
starting point." way out and set the timer to come on 

The record-setting spot is called at noon Saturday," said N6YKE. ‘It 

Utah Hill. It’s along a stretch of old US was on Kelbaker Road, 0.4 miles 

Highway 91 from Littlefield, Arizona, south of the freeway offramp at Baker, 

to St. George, Utah, passing by Jarvis California." 

Peak. "It looks right down on the The third T was on Highway 169, 
Grand Basin," according to N6YKE. which goes south from 1-15 to Lake 
“Except for a little ridge in the valley, Mead at Overton, Nevada. "It was hid- 
we had 2,500 feet of elevation over den on the northeast side of a hill with 



Figure 1. The shortest route to the four Ts in the 
February 27 record-setting hunt lay mostly along 
Interstate 15, with lots of ups and downs. An ac¬ 
curate bearing at the starting point was crucial for 
success. 


a beam pointing at Mormon Peak, a 
7,411-foot mountain on the north side 
of 1-15," said AF60. “As you headed 
northeast on 1-15, you couldn’t copy 
the direct signal. All you heard was 
the reflection from Mormon Peak. 
Quite a few hunters got fooled by 
that" 

The fourth T was near the 1-15 Vir¬ 
gin River Gorge rest area In Arizona, 
nine miles beyond the Highway 91 ex¬ 
it to Utah Hill. “You had to get off at 
the rest stop and take a little dirt road 
on the opposite side of the interstate," 
said Eric. “People were ‘sniffing’ at 
the rest stop because it was pointing 
at a cfiff there. One team took several 
hours before they found it." 

Once they got T #4 in place, Eric 
and Jim drove down 1-15 toward Las 
Vegas, listening to the chatter on the 
hunt frequency and on the 40 meter 
SSB coordination frequency. They 
met up with hunter J. Scott Bovitz 
N6MI around dark and all three decid¬ 
ed to go to a casino for dinner. 

“Sure," Scott confirmed. “As long 
as we were in Vegas, we might as 
well get three-dollar steaks." 

“Then Scott decided to spend a 
few minutes on the roulette wheel," 
Jim said. "So he bought a few chips, 
won about five dollars, cashed In, and 
continued on the hunt." 

“Scott said he thought T #1 was 
about 40 miles further up the road at 
one of the microwave sites." Eric con¬ 
tinued. “So he wasn’t in any big hurry. 
We also found out that he didn’t have 
good maps of the area. We were fol¬ 
lowing him from Vegas toward Utah 
and he stopped at a mini-mart. Jim re¬ 
alized why, so he jumped out. ran into 
the store and bought up all the Utah 
maps before Scott could get one." 

As it turned out, N6MI found all Ts 
in lowest mileage order (2-3-4-1), de¬ 
spite his lack of maps. He won the 
hunt with 460 odometer miles from 
starting point to T #1. Scott arrived at 
Utah Hill after midnight in a snow¬ 
storm. ‘It was just perseverance," he 
explained. "But it was a whiteout con¬ 
dition at the end. You could see better 
with headlights off than on.” 

Eventually, five of the six starting 
teams found the Utah Hill station. 
Four teams found all four T’s, al¬ 
though some had poor mileage be¬ 


cause they found them in the wrong 
order. ‘All Ts were just off the pave- 
ment,” said N6YKE. “We didn’t make 
them too difficult, because we didn’t 
want to be be out forever." 

Four transmitters in four states on 
one hunt! And you East Coast 
dwellers, who can drive through five 
of your tiny states between breakfast 
and lunch, remember we’re talking big 
states here. Can other hiders top this? 
You can be sure some are studying 
topographical and relief maps trying to 
find a way. 

Start Small, Have Fun 

Don’t get the Idea that every hunt 
in Southern California is a marathon 
event. In Orange County, four clubs 
have begun monthly mobile outings 
just for beginning RDFers. They take 
place on various repeaters on week¬ 
day evenings, usually right after a 
club net, when listenership Is high. 

The hider makes short, frequent 
transmissions on the repeater input, 
urging every listener to get in the car 
and participate. Boundaries are small, 
usually just the county or part of iL Af¬ 
ter awhile, the fox station helps 
hunters by announcing smaller 
boundaries or giving other clues. 

The Idea is to insure that everyone 
finds the T in a reasonable period of 
time. To keep newcomers coming 
back, they need an evening of fun, not 
an ordeal. With a few short hunt suc¬ 
cesses, perhaps they will try longer- 
range hunts. 

Pfck Up Your Pen 

I'm happy to get your letters telling 
about foxhunt activities in your area. 
I’m also pleased to see that new RDF 
equipment is becoming available in 
circuit board, kit, and assembled form, 
from a variety of individuals and com¬ 
panies. Beginning next month, “Hom¬ 
ing In" will review some of these new 
offerings. 

If you know of a new piece of fox¬ 
hunting equipment, want to tell about 
your experiences with home-brew or 
commercial gear, or want to pass 
along news of your local hunts, write 
to me at the address above. Send 
E-mail via CompuServe (75236,2165) 
or Internet (JoeMoell@cup.portal, 
com). Bj 


Updates 


Number 17 on your Feedback card 


Computer Control for the Ramsey FTR-146 

Refer to the above article on page 60 of the March 1993 issue. Due to a 
typesetting error, five lines of the program shown on page 68 have a less than 
(<) symbol substituted for an asterisk. These lines should read: 


450 IF A=0 THEN HLDFREQ=VAL(FREQ$)*1000: MODE$=“S": GOTO 480 
460 HLDFREQ=VAL(LEFT$(FREQ$,A-1 )* 1000 
40380 FREQ=(FREQ*1000)-143000!: OFS5=0 
40400 FREQ=(FREQ/10)*128 

40450 FREQ2=FREQ-(FREQ1 *256) Q 
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am Numbei 

Ask kaboom 


Number 18 on your Feedback card 


The Tech Answer Man 


Michael J. Geier KB 1UM 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

Scope It Out 

Quite awhile back, I wrote about 
oscilloscopes and how great they 
are. If you're inclined to repair or 
build anything, you will find no tool 
more useful than a scope. You can 
find them at very reasonable prices, 
both new and at hamfests. Oddly, 
most hams I've talked to seem 
afraid of scopes, simply because 
they’ve never used them before and 
don’t really know how to operate 
them. Besides, there are just so 
darned many knobs and buttons! 
This time, let's explore scopes in 
more depth and take a look at what 
the various features controlled by 
those knobs can actually do for you. 

The Basic Beast 

Essentially, a scope is a graphing 
machine. Specifically, it produces a 
fleeting graph of voltage over some 
specified period of time. The faster 
a signal it can graph, the “faster" 
the scope is said to be, and the 
more expensive it is. For HF cir¬ 
cuits, a 50 MHz scope, which is 
pretty common these days, should 
be fast enough. For VHF and UHF, 
though, the cost of a capable scope 
will probably put it out of reach. 
Sometimes you can get lucky; I 
bought a 150 MHz scope at a ham- 
fest for $200. Sure, it was a risk, but 
the temptation was just too great to 
ignore. That scope lets me work on 
2 meter rigs with great success be¬ 
cause I can actually view the sig¬ 
nals at 148 MHz! Some exotic lab 
scopes go to beyond 1 GHz, but 
you won’t find one at a hamfest. 

It’s incredibly useful to be able to 
see how a signal changes over 
time, and it’s not particularly hard to 
do, but that may seem hard to be¬ 
lieve when you look at the front 
panel of your scope. It seems like 
there’s enough there to pilot the 
space shuttle! So why are there so 
many confusing knobs and buttons 
on today's scopes? 

One Size Doesn't Fit All 

Scopes seem complicated be¬ 
cause their screens are of finite 
size! And a pretty small size to 
boot. Let’s face it, you really can’t 
see that much at once. Most of the 
controls are there to let you scale 
the signal and scope parameters in 
such a manner that you can see 
what you want to see. 

With the exception of a few new, 


expensive LCD pocket models, os¬ 
cilloscopes use cathode ray tubes 
(CRTs) similar to those in TV sets. 
So, naturally, there are some con¬ 
trols dedicated to adjusting the 
electron beam itself. You’ll find 
brightness and focus, and those are 
self-explanatory. You might also find 
an astigmatism control. That one 
keeps the shape of the electron 
beam from getting stretched out as 
it sweeps up and down. Depending 
upon the signal you're looking at, 
you may have to adjust any or all 
three of these things to get the 
clearest view. On better scopes, 
though, the focus and astigmatism 
tend to stay put over wide signal 
variations, and some don’t even 
need to have astigmatism controls. 

There are many ways to use a 
scope, but by far the usual way is to 
graph voltage over time. (Other 
ways include frequency vs. time, 
two signals vs. each other, and 
more.) Because we’re working with 
the good of* Cartesian (X/Y) coordi¬ 
nate system here, our two basic pa¬ 
rameters are horizontal and vertical. 
You move the CRTs electron beam 
up and down (X) in step with the in¬ 
coming signal you want to view, and 
you sweep the beam from left to 
right (Y) at some predetermined 
rate. Let’s look at the X (vertical) is¬ 
sues first. 

Squeeze Me, Please 

The object here is to squeeze the 
signal down so that all of it remains 
on the screen. Well, usually. Some¬ 
times you want to see some small 
part of it which is near the middle or 
the top or bottom and you don’t 
care if other parts are lost over the 
screen’s edges. Either way, the 
VERTICAL AMPLITUDE control lets 
you make it as big or small as you 
want Most scopes use a 1-2-5 ar¬ 
rangement for maximum conve¬ 
nience. What I mean by that is that 
the steps on the control are ar¬ 
ranged like this: 100 mV, 200 mV, 
500 mV, IV, 2V, 5V, and so on. I 
can’t explain why that arrangement 
is so nice to use, but if you try it, 
you’ll see that it is; it just gives you 
steps that seem to fall where you 
want them. By the way, those num¬ 
bers refer to the amount of voltage 
it will take to move the beam up or 
down one box on the graticule, 
which is the set of boxes drawn on 
the CRTs faceplate. 

Concentric with the vertical am¬ 
plitude control is a variable knob 
which lets you set values in be¬ 
tween those you can select with the 
stepped knob. When turned all the 


way up, the variable knob is said to 
be in the calibrated position, which 
means that the number you select 
on the stepped knob will be correct. 
So why would you possibly want to 
uncalibrate your oscilloscope? Usu¬ 
ally, you only do that when you 
need to take a comparative mea¬ 
surement—say, for instance, that 
you want to see if one signal is just 
a little bigger or smaller than anoth¬ 
er. The reference signal is 3.47 
volts peak-to-peak, so neither of its 
peaks hits any of the graticule 
markings. Now you look at the other 
signal and, gee, it klnda looks the 
same, but it could be a little differ¬ 
ent. If you go back to the reference 
signal and use the variable control 
to reduce it until its peaks line up 
with some of the graticule markings, 
it becomes much easier to tell how 
another signal, or the same signal 
at a later time, compares. Just be 
sure to reset the variable control to 
Its calibrated position when you’re 
through. I can't tell you how easy it 
is to forget to do that and spend the 
next two hours going around in cir¬ 
cles because you’re working with 
an incorrectly calibrated instalment! 

Going Up? 

Somewhere near the amplitude 
control (also sometimes called the 
“attenuator”) you’ll find a position 
control. All this does is let you move 
the entire waveform up or down in 
order to line it up with the graticule. 
It does not make the signal bigger 
or smaller; it just shifts its position. 
You may also find an "invert” button. 
That lets you flip the waveform up¬ 
side down. It can be handy if it 
helps you to visualize what is going 
on in the signal, and it is especially 
useful with multiple-channel scopes 
(which we'll get to later) because it 
lets you subtract signals from each 
other in order to see tiny differences 
between them. 

AC/DC 

Not the rock band. This button 
lets you select the type of coupling 
between the probe and the scope. If 
you select DC, any voltage level, 
even a non-changing one, will move 
the trace on the CRT. That’s handy 
for checking DC voltages and off¬ 
sets. If you pick AC, though, a ca¬ 
pacitor is placed in series with the 
probe, and the scope will only dis¬ 
play changes in the signal. Ironical¬ 
ly, that’s most useful on DC signals! 
You use it when you want to see, 
for instance, how much ripple there 
is on a power supply’s output. If 
you’re testing a 12 volt supply, you 
can’t see 100 mV of ripple because 
the trace would be way off the 
screen at that scale. But, with AC 
coupling, the 12 volts are blocked, 
and you can set the amplitude con¬ 
trol as sensitive as you need it. 


Then, 100 mV of ripple can fill the 
entire screen! 

A Probing Topic 

No discussion of an oscillo¬ 
scope’s vertical stages would be 
complete without talking about the 
probe you use to connect the scope 
to the circuit you're examining. It 
may seem obvious that the probe is 
nothing more than a piece of wire, 
but that often isn’t the case. Most 
probes are either 10:1 or switchable 
1:1/10:1 types. The ratio refers to 
the amount the probe will attenuate 
the signal before it enters the 
scope’s input stages. 

Why the heck would you want to 
do that? Two reasons: First, the sig¬ 
nal may be so big that, even with 
the amplitude knob set to its highest 
range, the waveform won’t fit on the 
screen. That happens, but not all 
that often with today's solid-state 
gear, which uses fairly small signals 
In most stages. Second, reducing 
the signal right at the probe raises 
the apparent input impedance of 
the scope by the same factor. So, if 
your scope has a 1 megohm input 
impedance and you use a 10:1 
probe, your circuit sees a 10 
megohm input impedance instead 
of the 1 meg it would see with a di¬ 
rect connection. That is very handy 
because it avoids loading down the 
circuit and the false readings that 
can result. In practice, it usually 
pays to use the 10:1 setting and 
make up for the gain loss by in¬ 
creasing the scope’s sensitivity with 
the amplitude control. Of course, if 
the signal is extremely small, you 
may not be able to do that, and 
you’ll have to switch to the 1:1 set¬ 
ting on the probe. 

Passive Resistance 

The probe’s attenuation is pro¬ 
vided by a simple two-resistor net¬ 
work. There’s a resistor in series 
with the tip and another to ground 
at the first one’s other end. The 
scope connects to where the two 
resistors meet. 

If you look at a 10:1 probe, you'll 
notice a small screwdriver adjust¬ 
ment This lets you set the probe’s 
capacitance to match that of the 
scope's input stage. If it’s set 
wrong, signal peaks will be either 
exaggerated or squashed down. To 
make sure it’s set right, connect the 
probe to the scope’s CALIBRATE 
pin. That pin provides a square 
wave, usually at about 1 or 2 kHz. 
All you do is set the probe to 10:1 (if 
it’s switchable), set the scope’s cou¬ 
pling switch to DC, and turn the 
probe’s adjustment until the tops 
and bottoms of the square wave are 
as flat as you can make them. If 
your scope has no CALIBRATE pin 
or its oscillator is broken (as it is on 
one of mine), you can use any rea- 
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sonably clean 1 kHz square wave. 
If you change the probe to another 
channel or use another probe, you'll 
have to recalibrate it, because no 
two input channels are exactly the 
same, not even on the same scope! 
It always pays to check. 

That should about cover all of the 
vertical controls on most scopes, 
with the exception of a few found on 
multiple-channel units. Next time, 
we’ll get into those and the really 
fun part: time. Now, let’s look at a 
letter. 

Dear Kaboom, 

What’s the difference between a 
linear amp for FM/CW and one for 
SSB? Can I use a CW-type amp on 
50-MHz SSB? 

Signed, 
Wanna Talk 

Dear Wanna, 

We hams have a habit of calling 
any big RF amplifier a “linear” amp. 
Unfortunately, not all amplifiers are 
truly linear. Those made for FM or 
CW don’t have to be because the 
exact waveform, and its precise 
amplitude changes, don’t carry in¬ 
telligence. So, you can get away 
with lots of distortion and then clean 
it all up with a filter before you send 
it to the antenna. That’s precisely 


the technique used in walkies and 
CW transmitters, and not just be¬ 
cause ifs cheaper. It’s also consid¬ 
erably more power-effidenL For AM 
and SSB, though, you need true lin¬ 
earity. That means that the output 
power of the amp must go up and 
down exactly in step with the input 
signal’s amplitude changes. After 
all, those changes represent the 
modulation you want to transmit in 
the first place I The basic difference 
between the two types lies in hdw 
the power element, be it tube or 
transistor, is biased. A truly linear 
amplifier has enough bias voltage 
on the element that both the posi¬ 
tive and negative peaks of the in¬ 
coming signal are accurately ampli¬ 
fied and not clipped off. So, if your 
amplifier is truly a linear amplifier, it 
should work fine on SSB. If you’re 
not sure, try running it into a dummy 
load and listening with another rig. 
If the audio is horribly distorted, the 
amp will need some modification to 
be useful on SSB. By the way, you 
should never run an SSB amp any¬ 
where near full power on FM, not 
because it won’t work, but because 
the constant full power demanded 
by this mode probably will overheat 
and destroy the amp! _ 

See you all next time. HI 


Random output 

Continued from page 88 
round attendance figure. Let’s be gen¬ 
erous and assume that two-thirds of 
those tickets are paid at the pre-regis¬ 
tration price of S11 and only one-third 
are bought at the door for SI 4. That’s 
another $360,000. There were 48 
pages of advertising In last year’s pro¬ 
gram book, at a round figure price of 
$780 per page, so $37,440 is the take 
on that. 

Adding up the figures, we come to 
a very conservative Income estimate 
of $898,515. Since most of the staff 
working the hamfest are volunteers, 
the expenses are a lot less than they 
would be for another industry’s trade 
show. Renting the Hara Arena, securi¬ 
ty. advertising, printing of tickets and 
programs and paying for some of the 
speakers' travel and lodging are the 
only major expenses. 

As long as everything is on the up- 
and-up. I'm the last person on earth 
who would begrudge any person or or¬ 
ganization from making as big a profit 
as they can (I’m a capitalist to the very 
core). I honestly don’t care what hap¬ 
pens to the profits, and frankly it’s 
none of my business. Since none of 
that money seems to be spent on im¬ 
proving the conditions and services of 
the Hamvention, I simply wonder 
where it’s all going. 

What really put the icing on the 
cake for me was my dealings with the 
guy who ran the exhibitors’ booths last 
year. After 73 had spent something 
like 20 years in the same spot, he 
wrote to me and told me that because 


our check had not been received in 
time, we would not be able to retain 
the same booth space. In fact, after 
calling this gentleman, he informed me 
that he had already given the booth to 
another exhibitor, and he had already 
told the other exhibitor the good news. 
All the time, this gentleman assured 
me that the fact that our two booths, 
on the end of a row, has restricted 
them from forming a two- or four-booth 
“end cap" had nothing to do with 73 
losing the space. Of course, you can 
probably guess what type of booth ar¬ 
rangement the new tenants were plan¬ 
ning. Though it took many phone calls 
and some smooth talk, 73 finally got 
the booth, but it left a sour taste In my 
mouth. I’d rather not do business with 
a company that treats its customers so 
shabbily. I wonder if Kenwood, ICOM 
or Yaesu would have their booths tak¬ 
en away without so much as a cour¬ 
tesy phone call. 

The unfortunate thing about all of 
this is that this year's booth chairman 
seems like a very professional and 
pleasant chap. In fact, I’m sure that all 
of the volunteers and club members 
who work the Hamvention are nice 
folks. If it weren't for reason #1,1 prob¬ 
ably would have given Dayton one 
more try. Nontheless, after talking it 
over with Wayne, we decided that the 
liabilities of exhibiting at Dayton far 
outweighed the benefits. We’ll rethink 
our decision from year to year, but I'm 
happy with what we’re doing. 

After all, would you be willing to pay 
a higher cover price or subscription 
rate, just so 73 could have a booth at 
Dayton? I thought not. Q 
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Say You Saw it in 731 


* MADISON * 
SHOPPER 


ORDERS: 1 (800) 231*3057 
1 (713) 729-7300 or 729*8800 
FAX 1 (713) 729-4766 

New and Used Meters, 
Tubes, Transformers, 
Filter Capacitors 
msstm And More ijHK 

VtSA 

— FREE Ust Call WPP 


Madison Electronics 

12310 Zavalla Sheet 
Houston. TX 77083 
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Low-Angle Radiation and a ' 
Gi gahertz of Coverage on vhf/uhf! 
The FLYTECRAFT" Model CFN 

• The Model CFN is the ultimate 
_ compact, rugged antenna for 50 to 

1.3 Ghz use. (Tr® 151 ™ 1 from 144 to 
1.3 Ghz) • Average SWR - 1.5 
acrc«s transmit range. • Amateur 
radio licensees operate all bands - 
2M, 220, 450,900, and 1.2 Ghz 

• Novices! Ideal for operation in 
220 or 1.2 Ghz band for which you 
have privileges. • Low vertical 
angle radiation • Large capture area 

• Unity gain • Use indoors or out - 

Designed bv CFN is G g htwci g hl > *»t tough - 
u ignea oy withstands hurricane-force winds, 
fcmmy- Winning . assembly _ ideal for 

Network TV Engineer portable, or Held Day I 

Steve Hyte, • Attractive,strong design. Unique, 

K7SF futuristic appearance, 23.25“ high. 


DSP 


Power for Amateur Radio 



I Built with pride & sold worldwide - flytecr aft* usa I 


FLYTECRAFT™ Model CFN ~ $119.95 

Send Check or 5 Order ten FLYTECRAFT " P.O. Box 3M1 
Simi Valley CA 93093 - Add $5.50 sfh. coclinenud U.S. 

VISA/MC PHONE ORDERS [ S«t™f«rtjoo Gu«r.~| 
800-456-1273 M-F 9A-5P (PT) 805-583-8173 
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DSP- 1 20 kits & systems start at $99 
" Easily the best DSP our club has seen. 
We mixed a SSB. RTTY, CW, and some 
interference, to the ear it sounded terrible, 
the DSP-120 filters out everything but the 
desired mode (SSB, RTTY, or CW). In fact, 
we can quickly identify ; filter and listen to 
one of the RTTY. tones. Very impressive! " 

Terry Ge«JC5 AB5K 
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Special events 

Ham Doings Around the World 


Listings are free of charge as space permits. Please send us your Special Event 
two months in advance of the issue you want it to appear in. For example, if you 
want it to appear in the January issue, we should receive it by October 31. Provide 
a dear, concise summary of the essential details about your Special Event Check 
Special Events Fite Area #11 on our BBS (603-924-9343). for listings that were 
too late to get into publication. 


JUNES 

NORWICH, CT The annual Ham Radio 
Auction sponsored by the Radio Society 
of Norwich, will be held from 10 AM until 
sold out, at the Waterford Senior Citizen 
Center. Waterford Municipal Complex. 
Bring your equipment to be auctioned. 
Talk-in on 146.07/.67 rptr. Contact 
KA1BB at (203) 739-8016. 

SOUTH BURLINGTON, VT Come to 
the South Burlington Middle School on 
Dorset St., to enjoy the Northern Ver¬ 
mont Mid-Summer Hamfest. Time; 8 
AM-3 PM. VE Exams at 2 PM. Talk-In 
on 145.47 (-600) or 146.85 (+/-600). 
Contact Joe Tymecki N1DMP, (802) 
893-6458 or Mitch Stem WB2JSJ, (802) 
879-6589. 

JUNE 6 

CHELSEA, Ml The Chelsea Swap & 
Shop, sponsored by the Chelsea ARC 
Inc., starts at 8 AM at the Chelsea Fair¬ 
grounds. Talk-in on 146.980-. Contact 
Gary R. Widmayer N8AYY, P.O. Box 
325, Manchester Ml 48158. Tel. (313) 
428-9398. 

MANASSAS, VA The Ole Virginia 
Hams ARC will sponsor the Manassas 


Hamfest/Computer Show at the Prince 
William County Fairgrounds. Open to 
the public at 8 AM. Talk-In on the Man¬ 
assas rptr., 146.37/.97 and 
223.06/224.66. Commercial vendors 
contact Woody KD4DEG at (703) 368- 
5180. For info, call Mary Lou KB4EFP, 
(703) 369-2877. 

NEWINGTON, CT The annual Amateur 
Radio and Computer Flea Market, spon¬ 
sored by the Newington AR League, will 
be held from 9 AM-2 PM at Newington 
High School. Guided tours of ARRL 
headquarters and W1AW. VE Exams 
(no walk-ins); SASE to Susan Fredrick¬ 
son WM1B , PO. Box 165, Pleasant Val¬ 
ley CT 06063. For info and Flea Market 
reservations, contact Jim Carney 
KA1TAF, c/o NARL, 34 Meadow St., 
Newington CT 06111: Tel. (203) 673- 
0884] (SASE for confirmation). 
PRINCETON, IL The Starved Rock 
Radio Club Hamfest will be held at the 
Bureau County Fairgrounds, starting at 
6 AM. Talk-in on 146.355/.955. Contact 
Mark Tondi N90VD, RR1 Box 34, Peru 
IL 61354 . Tel. (815) 446-4342 ; or Nils 
Barto, Jr. N9PLJ, 2238 Schuyler Dr., 
Pern IL 61354. Tel. (815) 224-1299. 


JUNE 12 

BANGOR, ME A Hamfest, sponsored 
by the Pine State ARC, will be held at 
the Hermon Elementary School from 8 
AM-1 PM. Flea Market. VE Exams. 
Contact Roger Wi Dole KA1TKS, RR M2 
Box 730, Bangor ME 04401. Tel. (207) 
848-3846. 

LOVELAND, CO The Northern Col¬ 
orado ARC will present ‘Superfest XV” 
at the Larmer County Fairgrounds, 700 
S. Railroad. Open to the public at 8 AM. 
ARRL VEC Exams (call Rick Hubbard 
WAODDC, (303) 353-3577). Talk-in on 
144.515/145.115 and 146.25/.85. For 
table reservations, contact Orlin Jenkins 
KOOJ, 2101 5th St., Greeley CO 80631; 
Tel. (303) 353-7094. For details, contact 
John Schmidt NKOR, 1001 King Dr., 
Loveland CO 80537; (303) 663-7581. 
MARMORA, ONT., CANADA Eastern 
Ontario Hamfest, sponsored by the 
Marmora ARC, will be held at 9 AM at 
the Marmora Curling Club. Talk-in on 
VE3TZW 145.41/144.81 rptr. Info and 
table contact: Paul VE3UUM, (613) 472- 
3449. 

WINSTON-SALEM, NC The Winston- 
Salem Hamfest/Computer Fair will be 


held at Lawrence Joel Veterans’ Colise¬ 
um Annex, 9 AM-5 PM. Talk-in on 
146.04/.64. Send SASE to B.J. Honey¬ 
cutt, Winston-Salem Hamfest, PO. Box 
11361, Winston-Salem NC 27116. Tel. 
(919) 723-7388 (24 hrS). 

JUNE 13 

DARIEN, NY The Uncaster New York 
Hamfest, sponsored by the Lancaster 
ARC, will be held at Darien Center Fire 
Co., on RT 77 at RT 20. Talk-in on 
147.135 +.600, 146.550 simplex, and 
443.850 +5. Contact Nick WA2CJJ, 
5645 Genesee St., Lancaster, NY 
14086, (716) 681-6410 ; or Luke 
N2GDU, 1105 Ransom Rd., Lancaster 
NY 14086, (716) 683-8880. 
ERLANGER, KY The Northern Ken¬ 
tucky ARC will sponsor “Ham-O-Rama 
93” at Erlanger Kentucky Lions Park. 
Doors open al 8 AM. Talk-in on 
147.255+ or 147.375+ rptrs. For info, 
registration, contact KC4FET c/o 
NKARC, PO. Box 1062, Covington KY 
41012. Tel. (606)341-1213. 

GRANITE CITY, IL The Egyptian RC 
will conduct its annual EGYPTIANFEST 
at the club grounds on Chouteau Place 
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SATELLITE T.V. 


Factory Direct to Your Door 
EchoStar • Startrak • Houston Tracker • OrbRron 
24 Hr. ^ - Call for FREE Huge Color Catalog 

Pririnn wi * Domestic & International Systems 
Pricmg jgjj . Huge Savings! _ 

Hotflne Info & Orders 

516*7636842 E CHO TRA K™ 305^44-6000 

V 4749 NW 6Bh Lftne • Coral Springs, FL 33076 / 
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PC GOES/WEFAX 3.0 $250 


PC GOES/WEFAX 3.0 is a professional fax reception sys¬ 
tem for the IBM PC. It includes an AM/FM demodulator, 
software, cassette tutorial and 325 page manau! Check 
this partial list of our advanced features: 


Res. up to 1280x800x256 APT Lal/Lon Grids 
Unattended Operation Ortxta* Predation 

Cokxizabon Frame Looping 

Zoom, Pan Rotation PCX &GIF Export 

Contrast Control Grayscale Printing 

Tuning Oscilloscope Infrared Analysis 

Photometry/Histograms Variable IOC & LPM 
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Inc). Packel. SWL, 
Exams, SSTV, CW, 
; Control. Mods, 
> FCC tens, FAX. 
I and more! 


HAM Radio rTechnoTools 


Programmers loole 
C/C++. Pascal, a 
Basic, Networking, I 
Novell. Ada. lots | 
more! 


CD-ROM Olrectory: TFPL (prov c*dl isls discs. make! 

Clipart Goliath 1000s of TtF/PCX -mages - SIS 
Complete Bookshop • Classes. History, Cockrg. Jokes! Si9 
World Traveler b-eatfcsXrsg mufunecia slide stow Si9 
Encyclopedia of Sound: iODs of WAV sourf effects & mus.c $19 
Wlndowarc progs for W.ado* s B-sj. Fuoc. Utils. Games $19 
Sound Sensations: sounds. vO;OC-5 for Adlib. SndO’STr. midi $19 
Too Many Typefonts! ATV/Adooe UrueT>TJe. HPLi. oltls $19 
Bibles & Religion - New+Olo Testament. - lots of progs! ■ $19 
Our Solar System: Exciting NASA photos •astron progs 519 
Deathstar Arcade Battles: Exciting action * casino games S19 
Shareware Overload! - 600mb. zipped, recent releases! • $:19 
Phoonlx Shorcware v.2- Excellent shareware assortment . $19 
Phoenix Shareware v.3- New edition! Latest releases! - $39 
Buslnoss Master 1100 (6D0mhj shareware bust progs - $39 
Education Master 600mb shareware. pre-thru high school $39 
VGA Spectrum Sound & VGA graphics shareware $29 faff fgf 
Game Master • Giant collection, all types - $39 f rM /v . 

Street Atlas USA - Full USA street map $99 f Jr H 

Comploto Works of Shakespeare • unabridged • 529 h&F 
Wlndowbook; posts' manual. WmDOS ref guide. prevec.-S9 
Wayzata World Fact book 4 Navigator '91 -just released! $29 
Sherlock Holmes on Disc ■ Ali stories - medics: C3seoooxs $29 
So Much Shareware vol 1 4420 atrintec files; SCO mb- S29 
So Much Shareware vol 2- the rt-/.«st c. best! 600mb- $49 
Conan The Cimmerian: eJCihr.g act-on. supernatural aevon $39 
Spirit 0/ Ex call bur Fantasy combat interacts advent uni* $39 
Windows Master Tons of Windows-based programs - S39 
USA National Parks An exciting multimedia tour! $59 
J Pro Phono '92 U.S. yeltow/whiie pages 3 discs $77 
! Pro Phone '93 USA yeliow/whito pnges 7-disc set $222 

fat 'p'tee- 'ptyen 

Min ordni $H9. Shipping: 40 states $6 a&h tor 1st 3 CO». GOtS/CO 
addt'l. Othms: nalttfax for rates No nurcharge for credit catdl Prices 
subject to change. Not responsible lor typographical errors. 
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JUNE 19 


Rd., from 6 AM-1 PM. VE Exams will be 
conducted at Sanford Brown Business 
College, 3237 W. Chain of Rocks Rd. 
Please contact Eric Koch NFOQ, (314) 
946-0943 for pre-registration. Talk-in on 
the ERC-W9AIU 146.76 rptr. For info, 
tickets, contact Larry Walton NZOP,* at 
(314) 524-3254; 524 Heather, St, Ann 
MO 63042:, or Bill Dusenbery N90QK, 
at (618) 345-7587; 1260 St. Louis Rd., 
Collinsville IL 62234. 

STEVENS POINT, W1 The Central Wis¬ 
consin Radio Amateurs, Ltd., will hold 
Its 16th annual SWAPFEST at the Uni¬ 
versity Center on the University of Wis- 
consin-Stevens Point campus, from 8 
AM-1:30 PM. ARRL VEC Testing. Con¬ 
tact Art Wysocki N9BCA, CW.RA 
Swapfest Chairman, 3356 April Ln., 
Stevens Point Wl 54481. Tel . (715) 344- 
2984. 

STOW, OH The Goodyear ARC will 
hold its 26th annual Hamfest and Family 
Picnic at Wingfoot Lake Park near 
Akron OH. Flea Market from 8 AM-4 
PM. For tickets and info, contact William 
F. Dunn W8IFM, 4730 Nottingham Ln., 
Stow OH 44224. Tel. (216) 673-8502 
WILLOW SPRINGS, IL Come join the 
fun at Santa Fe Park, 91st and Wolf 
Rd., where the Six Meter Club of Chica¬ 
go, Inc. will hold its 36th annual Ham¬ 
fest. Gates open at 6 AM. Talk-in 
K90NA 146.52, or K90NA 146.37/.97 
rptr. Order advance tickets from Mike 
Corbett K9ENZ\ 606 South Fenton Ave., 
Romeoville IL 60441, or any club mem¬ 
ber. Dealers: For pavilllon reservations, 
contact Joseph Gutwein WA9RIJ, 7109 
Blackburn Ave., Downers Grove IL 
60516. Tel. (708) 963-4922. 

JUNE 19 

CORTLAND, NY The Skyline ARC will 
hold their 11th annual Corttand lnternat’1 
Hamfest at the Cortland County Fair¬ 
grounds from 7 AM-3 PM. VE Exams by 
reservation only. Talk-in on 
147.780/. 180. Dealers contact S.A.R.C., 
P.O. Box 5241, Cortland NY 13045. Tel. 
(607) 756-6550 eves, or weekends. 
GRANDVIEW, MO The Dixie ATV Soc. 
will sponsor the Dixie ATV Hamfest from 
8 AM-3 PM at the Grandview Middle 
School, 12650 Manchester. Talk-in on 
144.34 MHz simplex. VE Exams. Con¬ 
tact Steve Carroll WVOJ, 200 Monroe, 
Belton MO 64012. Tel. (816) 322-4429. 
MIDLAND, Ml The 19th annual Midland 
Hamfest, sponsored by the Midland 
ARC, will be held at the Midland Com¬ 
munity Center, George St at Jefferson, 
from 8 AM-l PM. VE Exams, walk-ins 
okay. Talk-in on Midland 147.00+. Con¬ 
tact Bill N8LTR at (517) 832-3053 for in¬ 
fo. Send reservation payments to 
MARC Hamfest. PO. Box 1049 , Mid¬ 
land Ml 48640. 

JUNE 19-20 

BURBANK, ALBERTA, CANADA The 
Burbank Campground will be the site of 
the 22nd annual Picnic sponsored by 
the Central Alberta Radio League. SaL 
June 19th: Golf Tournament at 0730 
hrs; Barbecue Dinner at 1800 hrs.; Flea 
Market. Sun. June 20th: Pancake 
Breakfast at 0800-1000 hrs. Many other 
events. Contact Blair Heinzlmeir 
VE6BJH, (403) 343-1655. Talk-in on 


147.150 +0.600 MHz, or 146.520 sim¬ 
plex, 

JUNE 20 

CAMBRIDGE, MA The MIT Radio Soc. 
and the Harvard Wireless Club will hold 
their TAILGATE Electronics/Computer/ 
Amateur Radio FLEA MARKET at 
Albany and Main Sts., from 9 AM-2 PM. 
Talk-in on 146.52 and 449.725 - pi 2A - 
W1XM rptr. Call (617) 253-3776 for 
details. 

FREDERICK, MD The Frederick ARC 
will hold its annual Hamfest at the Walk- 
ersville Firemen’s Carnival Grounds 
from 8 AM-4 PM. Talk-in on 147.06/+, 
146.52, and 448.425/-. For info, write to 
Fsederick Hamfest, P.O. Box 1260, 
Frederick MD 21702. 

MONROE, Ml The Monroe County Ra¬ 
dio Communications Assn, will sponsor 
the Monroe Hamfest at the Monroe 
County Fair Grounds, M-50 at Rasinville 
Rd., from 8 AM-2:30 PM. VE Exams by 
pre-registration only. Contact Fred E. 
Lux WD8ITZ, 5742 Parkside Dr„ Mon¬ 
roe Ml 48161. Tel. (313) 243-1053. 
SANTA MARIA, CA The Satellite ARC 
will hold Its annual Santa Maria 
Swapfest at the Union Oil Picnic 
Grounds. Gates open at 9 AM. Dinner 
served at 1 PM. Talk-in on WB61IY/R 
146.34/.94. Call Rick Laird KB500, 
(805) 937-8337, or write to Santa Maria 
Swapfest, P.O. Box 2067, Orcutt CA 
93457. 

JUNE 24-27 

VICTORIA, B.C., CANADA The 
Friendship ARS of Victoria will sponsor 
the 3rd Internat’l Friendship Radiosport 
Games and Hamfest. Talk-in on 146.84 
rptr., or 147.42 simplex. Contacts: Tel., 
(604) 370-4420; FAX, (604) 370-3750; 
Packet, VE7KPV @ VE7VBB.^IS¬ 
LAND.BC. CAN. NOAM. 

JULY 3 

LEHMAN, PA Come to the Luzerne 
County Fair Grounds, Route 118, to en¬ 
joy the 14th annual Wilkes-Barre/Mur- 
gas ARC Hamfest and Computerfest. 
Gates open at 5 AM. Talk-in on 53.61, 
53.81, 146.52, 146.61, 449.825 PL82.5 
Hz. For details, call KA3A, (717) 824- 
5724 days; (717) 825-3940 eves. For 
tables, contact K3SAE - KB3GB, RD#1, 
Box 214, Pittston PA 18643. Tel. (717) 
388-6863. 

JULY 4 

HARRISBURG, PA A Hamfest, spon¬ 
sored by the Harrisburg RAC, will be 
held from 8 AM-2 PM at the Bressler 
Picnic Grounds. Talk-in on 6.76/R or 
52/52. Reservations contact Steve Go- 
bat KA3PDQ, (717) 938-6943. 

SPECIAL EVENT STATIONS 

JUNE 12 

WALLINGFORD, CT Grand Lodge A.F. 
& A.M. of CT amateurs will operate 
WT1R 1300Z-2100Z at the Masonic 
Home and Hospital, to celebrate Grand¬ 
master’s Day. Operation will be in the 
lower General portion of the 80-10 me¬ 
ter bands. For QSL, send SASE to 
Bruce Backer, Box 5028, New Haven 
CT06525. 


JUNE 15-18 

LONDON, ONT., CANADA The Lon¬ 
don ARC will operate CJ3-LON from a 
hot air ballon on one of the following 
evenings: June 15, 16, 17, or 18; and 
the morning of June 19th, to celebrate 
the 200th Birthday of London, Ontario. 
Frequencies: 146.52, 446.00 simplex, 
and FSTV 439.25 TX only. For com¬ 
memorative QSL send QSL and SASE 
to Anthony Drawmer VE3-SOU, 55 
Briscoe St West, London N6J-1M4 On¬ 
tario, Canada. 

JUNE 18-20 and 25-27 
WASECA, MN June 1993 marks the 
70th year that E.F. Johnson Co. has 
manufactured radio and electronic com¬ 
ponents. To celebrate this historic event, 
the Viking ARS will operate a SE Sta¬ 
tion using Edgar Johnson’s original call- 
sign, 9ALD. [f it is unavailable, 
WA0CJU, the club call of the Viking 
ARS, will be used for the duration of the 
event. Operation will take place on all 
non-WARC bands from 160-10 meters 
using a mixture of AM, SSB, and CW. 
Send an 8 x 11 SASE for a QSL card 
and special certificate, or a letter size 
SASE for the QSL card. For more de¬ 
tails, call the 24-hour-hot-line, (507) 
835-6612. Send requests to E.F. John¬ 
son Co., ATTN: 70th Anniversary Spe¬ 
cial Event Station, P.O. Box 1249, 
Waseca MN 56093. 


SPIVEYS CORNER, NC Triangle East 
ARA will operate AC4QD 0300Z-1200Z, 
to celebrate the 25th annual Nat’l Hol¬ 
lerin’ Contest. Frequencies: CW 7.135 
and 21.405; Phone 28.335 and 14.260. 
To get a certificate, send QSL and 
SASE to TEAR A, 209 N. Third St., 
Smithfield NC 27577. 

YUMA, AZ The Yuma ARC will 
operate a Special Event Station in 
commem-oration of the 50th Anniver¬ 
sary of the US Army Yuma Proving 
Ground. Operations will be in the 15 
and 20 meter General, and 10 meter 
Novice phone subbands, from 1500Z- 
2400Z. For a certificate, send QSL and 
a 9 x 12 SASE to Operator CBA or 
YARC, P.O. Box 7077, Yuma AZ 
85366. 

JUNE 19-20 

ARCADE, NY The Pioneer Radio Op¬ 
erators Soc. (PROS) will operate 
W2CRY from the Curriers, NY Railway 
Station, to celebrate the one millionth 
passenger carried by the Arcade and 
Attica Steam Railroad. Operation will be 
in the General SSB/CW 10, 15, 20, 40, 
and 75 meter bands with 2 meter Tail- 
mobile" operation on 145.390 MHz rptr. 
SASE to W2CRY, 9765 S. Protection 
Rd., Holland NY 14080, for a special 
QSL Q 


VIDEO SYSTEMS 

MINI-CAMERA rz~h 

Size: 1x1x2 in. Weight: 2.5 oz. 

Power: 7-14V/80mA. Sens: 2 lux @ fl.8 
Lens: 3mm, 4mm. Output: NTSC @ IV. 

The camera has been used in: ATV, Security 
and Surveillance, R/C airplanes and Robots! 
$269 +s/h 

TRANSMITTER, 434MHz. 

ATVM-70, a 80m\V. Mini-size 1x1.3 in., 2.5 oz. 
Power: 7-9,6V/80mA. 

$129 +s/h 

License Free Xminers 
also available . $379 

DOWN-CONVERTER 

For 434 MHz. Low noise 
MOSFET front-end for 
greater sensitivity. Output 
on TV channels 3-4. 

$89 +s/h 

MICRO VIDEO 

1334 S. Shawnee Drive, Dept H 
Santa Ana, CA 92704-2433 
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Satisfaction 

Guaranteed! 


Order Now, 
from stock! 
(800) 473-0538 

or (714) 957-9268 
for technical 
information. 

PRODUCTS 
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Hams with class 


Carole Perry WB2MGP 
Media Mentors, Inc. 

P.O. Box 131646 

Staten Island NY 10313-0006 

Ocean Challenge 

In 1853, the 200-foot clipper North¬ 
ern Light set the sailing record from San 
Francisco to Boston. 15,000 miles, in 76 
days and six hours. Rich Wilson 
WA1BZE and Bill Biewenga aboard the 
53-foot trimaran Great American II are 
trying to break that record. 

In January of this year, the science 
coordinator of the Staten Island school 
district, where I teach, invited me to par¬ 
ticipate in Ocean Challenge with my 
ham radio classes. I was able to make 
contact with Lyon Osborn in the Boston 
home office. He was the telephone link 
with Bill and Rich once they set sail In 
January. He and I arranged for the initial 
ham radio contact to take place on 
March 26th. 

A curriculum book was provided to 
us which included lessons about longi¬ 
tude and latitude, boat structures, 
weather, teamwork, geography, and 
communications. The children enjoyed 
the preparatory lessons on courage and 
perseverance. They were fascinated to 
learn that Rich has a severe case of 
asthma. He must take medication four 


times a day. This is the reason that the 
American Lung Association is one of 
the sponsors of Ocean Challenge. 

We spoke in class about what kind 
of personality characteristics we ex¬ 
pected to find when and if we got our 
chance to speak with Rich. I explained 
to the children that three years ago 
Rich was the skipper of the Great 
American I, when he attempted the 
same voyage. On Thanksgiving Day in 
1990 the boat capsized and was lost 
when a 50-foot wave swept over it dur¬ 
ing stormy seas. He and his co-sklpper 
were lucky enough to be rescued that 
night by a cargo ship heading towards 
New Zealand. This has prompted many 
people to ask him why he would want to 
take the risk again. 

For days prior to the contact, the 
children in my 6th, 7th, and 8th grade 
radio classes wrote down questions 
that they would like to ask Rich. There 
was a lot of good, creative thinking go¬ 
ing on. I chose the best questions, and 
made arrangements for those children 
to stay after school for the prearranged 
contact on 20 meters. 

When we finally were able to estab¬ 
lish a contact with WA1BZE/MM we 
were all quite excited. Each child lined 
up at the rig to ask his or her question. 
One of my youngsters, Jordan 



Photo A. Following the Great American II on a map was an activity the kids looked 


forward to. 


KB2PYS, asked about the kinds of 
birds that they had seen. At the time of 
the contact they were 45 degrees west 
of Cuba. Rich is an extremely verbal 


operator and he went Into great detail 
about the albatrosses they had spotted 
in the South Seas. He described them 
as unique, graceful birds with wing 
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FEATURING AN EXTENSIVE UNE OF ICOM PRODUCTS 


ALL MODE HF 
BASE STATION 



IC-12 GAT 
IC-R1 
IC-R100 
IC-735 / 

IC-725 / 

IC-3SAT 
IC-726 ; 


$2469° 


g~aiicoM 

1.2 GHZ HT $436.95 

WIDEBAND RECEIVER $449.95 
WIDEBAND RECEIVER $611.95 
ALL MODE HF TRANSCEIVER $989.00 
ALL MODE HF TRANSCEIVER $772.95 
220 MHZ HT $302.95 

ALL MODE HF TRANSCEIVER $1087.00 



1000 S. BASCOM AVENUE 
SAN JOSE, CA 95128 

Call us at (408) 998-5900 

Since 1933 


INTRODUCING THE UNIVERSAL M-400 

A totally new concept in code / tone readers! 


■ Baudot 

■ Sltor MB 

m ascii 

■ Swed-ARQ 

■ FEC-A 

■ FAX 

■ POCSAG 

■ GOLAY 

■ ACARS 

• A RTTY-reader and tone-decoder In one! ■ DTMF 

• Easy to read two-line 40 character LCD. ■ CTCSS (PL) 

• No computer or monitor required. ■ DCS (DPL) 

Forget the limitations you have come to expect from most ‘readers’. 
The self-contained Universal M-400 is a sophisticated decoder and 
tonereaderofferingan exceptional range of capabilities. TheSWLwill 
be able to decode Baudot, SITOR A& B, FEC-A, ASCII and SWED- 
ARQ. Weather FAX can also be decoded to the printer port. TheVHF- 
UHF listener will be able to copy the ACARS VHF aviation teletype 
mode plus GOLAY and POCSAG digital pager modes. Off-the-air 
decoding of DTMF, CTCSS (PL) and DCS is also supported. The M- 
400 can even be programmed to pass only the audio you want to hear 
based on CTCSS, DCS or DTMF codes of your choosing. The M-400 
can run from 12 VDCorwith the supplied wall adapter. The American- 
made Universal M-400 is the affordable accessory for every short¬ 
wave or scanner enthusiast Only $399.95 (+$6 UPS). 


Universal Radio 

6830 Americana Pkwy. 
Reynoldsburg, OH 43068 

♦ Orders: 800 431-3939 

♦ Info.: 614 866-4267 


FREE CATALOG 

This huge 100 page cata¬ 
log covers everything for 
the shortwave, amateur 
and scanner enthusiasts. 

Request It today! 
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spans up to seven feet Rich also de- 
scribed the beautiful color of the sky 
and the sea and the prolific amount of 
flying fish they kept encountering. 

One student asked about the most 
amusing thing that happened on the trip 
so far. Rich described how they had 
heard something tapping and scratch¬ 
ing on the hull bottom, so he dove into 
the cold, dark sea where he discovered 
and removed a giant kelp. While in the 
water, he got hit right in the face by a 
flying fish. 

Rich spoke at great length to my 
kids about the importance of pursuing a 
dream. In answer to the obvious ques¬ 
tion, “Why are you doing this again?" 
Rich said that once a person has a goal 
or a dream he must never give up trying 
to accomplish it, no matter what obsta¬ 
cles he has to overcome. In his own 
case, Rich received enormous support 
from his mother who constantly encour¬ 
aged him in this endeavor. The fact that 
he had to provide for the circumstances 
of his physical disability made his story 
that much more inspiring. 

Second and Third Contacts 

We made contact again with the 
Great American II on March 29th and 
March 30th. We listened as Rich de¬ 
scribed to the children how wonderful it 
feels to be out at sea in the clean fresh 
air while he gazes at the beautiful ex¬ 
panse of water going into an azure-col¬ 
ored sky. He told us that his breathing 
problem was tremendously improved 


because of the dean fresh air. On the 
second and third contact he answered 
questions about the differences in con¬ 
struction between this boat and the 
Great American /. He told us about the 
division of labor between the two men 
and what it was like to be one half of a 
two-man crew on a voyage of this dura¬ 
tion. He told the children that every 
team needs a leader (at sea, the skip¬ 
per) and a chain of command. Bill and 
Rich decide sail changes and strategic 
weather routing constantly. When on 
watch, Bill sails the boat his way, with 
the proviso that major changes/deci¬ 
sions must fall in the skipper’s lap. 

One of the most interesting discus¬ 
sions in our contact with Rich took 
place when I asked him to compare and 
contrast what he was doing with the 
work of the astronauts on board a 
space shuttle. My kids are very much 
involved with NASA’s SAREX (shuttle 
amateur radio experiment) program. He 
pointed out many similarities that pro¬ 
vided me with material for many follow¬ 
up activities and lessons for the class. 
The children were the ones who com¬ 
mented on how the astronauts and Rich 
both had a pioneering spirit and were 
willing to take great risks to achieve 
their goals. 

We couldn’t make contact with them 
after the 30th because rough seas re¬ 
quired that they both concentrate on 
moving the trimaran forward without 
their attention being diverted. Rich said 
that although they had computers set 



Photo B. Left to right: Mike, Brandy , Barbara and Mike did reports and wrote up 
questions to qualify to stay after school for the contact with WA1BZE 


up with satellite communications sys- meet with the youngsters he spoke with 

tern, he counted on ham radio for his on ham radio. What other kind of class- 

most up-to-date weather information room can you think of that could offer 

and found that the support of hams this kind of incredible experience to 

along the route was invaluable. young people? Q 

As of this writing, they calculate at [Editor's Note: As we went to press 
least another week before they dock in with this issue. Rich WJIson and Bill 

Boston. We'll all be watching with Biewenga made landfall in Boston on 

tremendous interest to see if they break April 7th. Their total time of 69 days > 19 

the record. Rich has promised to make hours, 44 minutes is the new San Fran- 

arrangements to visit our school and cisco-to-Boston record.] 


OCEAN STATE ELECTRONICS 


CALL OR WRITE FOR OUR FREE 
112 PAGE CATALOG 1-401-596-3080 


AIRCRAFT RECEIVER KIT 
...puts you in the pilots seat!) 

Tune Into thee xa ling wo rid of avia- 
tf on. Listen to airlines, big business 
^—Tiff I COf P° fato fa 1 *, hot-shot military pi- 
) 1 L 0031 private plots, control tow- 

; ’/rXJ y l ers, approach and departure radar 
/ ‘ tA j/\ \ contof and otter interesting and 

I 1 fasdnatng air-band ccmmunica- 

^lions. You"! hear plane* up to a 
hundred mfles away as wed as as local raffic The AR- 
1 features smooth varactor tuning of the entire m band from 
118 to 136 MHz, effec&ve AGC, superbefrodyne drcuilry. 
squelch, convenient 9 volt operation and plenty of speaker 
volume. Donl forget to add our matching case and knob set 
for a fine looking project you’ll love to show. Our detailed 
I ns Auction manual makes the AR-1 an Ideal Introduction to 
two fte-long fascinating hobbies at ones - electronics and 
aviationl 

AR-1 AIRCRAFT RADIO KIT_$24.95 

C AR „.CASE SET FOR AR-1_$12.95 


SHORTWAVE 
RECEIVER KIT 

Here’s a complete shortwave 
radio guaranteed to inspire awe 
in any listener. Imagine tuning 
n the BBC. Radio Moscow. 
Ratio Bagdhad and other ser¬ 
vices wrti just inches of an¬ 
tenna. This very seneifee (about 
a mkxovoftl) receiver is a true control and plenty of speaker 
volume. Smooth varactor diode tuning a I tows you to tune any 
2 MHz portion of the 4 to 11 MHz frequency range, and the 
kit conveniently runs on a 9 volt battery. Add our matching 
custom case and knob set to give your radio a finished, 
polished look. This kit is very popular with schools, scouts 
and corporate presidents! Amaze yourself - and others- see 
how you can listen to the world on a receiver you built in an 
evening. 

SR-1 SHORTWAVE KIT..$29.95 

CSR CASE AND KNOB SET_$12.95 


EASY-KEY CW KEYER KIT 

• WORKS GREAT 
ON ANY RIG 

• PERFECT CW 
IN ONE NIGHT 

• IDEAL FOR 
CODE 

PRACTICE, TOO! 

Add to your CW tun wifi our tow cost CMOS Keyer Krt. 
Yor/I send dean code rats a pleasure to copy, self 
completing dots and dashes with properly weighted 
spacing and timing are all programmed into the CW-7’s 
design. Assembly of the keyer is fast, easy and fun, our 
step-by-step Instructions lead you to a finished unit in 
only one evening. For beginners, the CW-7 makes an 
ideal code practice oscillator - learn the sound of per¬ 
fectly formed CW right from the start and have a line 
piece of ham gear, tool Bah-in side tone, adjustable 
pitch, front panel speed and votume controls and conve¬ 
rted 9 voit operation are leal red. The CW-7 is t>e ideal 
companion to our QRP transmitters cr any otier rig you 
may own. Manual also includes Petals on constructing 
economical CW paddles. To give your project a finished, 
'store-bought, professional look, use our custom case 
and knob set that also matches our QRP receivers and 
transmitters. 

CW-7 ...CMOS KEYER KIT.$24.95 

CWC ...MATCHING CASE SET....$12.95 


DELUX CODE KEY 

Adjustable, heavy duty brass base with baS 
. bearing pivots. Designed tor hard 

usage. 3/16*plated oontects. 

^ $11.75 


CODE PRACTICE 
OSCILLATOR & MONITOR 

5* SPEAKER, HEADPHONE 
TERMINAL VOLUME A TONE 
CONTROLS USES 1 9V BATTERY. 

Kit___ $19.95 

Wired..$24.95 



LEARN COMPUTER THEORY BY BUILDING THIS KIT 
DIGITAL TRAINER MODEL MM-8000 

Starting from scratch you build a complete computer system. Our Micro-Master trainer 
teaches you to write into RAMs, ROMs and run a 8085 microprocessor. You will write the 
initial Instructions to tell the 8085 processor to get started and store these instructions in 
permanent memory in a 2816 P PROM. Teaches you all about input and output ports, 
computer timers. Buld your own keyboard and learn how to scan keyboard and efts pi ay. 
No previous computer knowledge required. Sen pie easy to understand insfruction teaches 
you to write to machine language. Upon completion of tie course you wiW be protiden t to 
oomputer ted noiogy 

• Uses toe 8085 Microprocessor 

• Uses the 2816 E 1 electrically eras- 

able programmable ROM Ww 

• Uses the 8156C, 2048 Bit static MOS RAM 
with I/O ports and timer 

« Memory expandable option 

• Built In 5V power supply 

• 28 key keyboard 

- Complete with lesson manual, instuctions 
and experiments $119 95 


REGULATED 
POWER SUPPLIES 

13.8 VDC A 

Perfect for ham equipment OS’s, car ” 
steoreo’s and otorer 13.8 VDC items. 

LED on indcafrx. short droit protection. 
Btodtog post cutout 2 year warranty 



3 AMP.$29.50 

4 AMP.$39.50 

6 AMP.$46.50 

10 AMP.$79.50 

20 AMP ....$119.50 
30 AMP . $139.50 


TO PLACE AN ORDER Call 1-800-866-6626 


Ocean State Electronics [■Mp] 

P.O. Box 1458 6 Industrial Drive 

Westerly, R.l. 02891 

Mail in orders please include $4.50 shipping 
ALASKA & HAWAII $9.00 

CANADA $7 00 - OVERSEAS $12.00 - * 

Minimum order $10.00 (before shipping) 

R. I. Residents add 7% Sales Tax Local calls 596-3080 
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Mike Bryce WB8VGE 
2225 Mayflower NW, 

Massillon OH 44646 

Wrap-Up on the Controller 
Project 

This month we’ll wrap up some of 
the loose ends left dangling from our 
latest project. 

There is a terminal block, available 
from Mouser Electronics (1-800-346' 
6873; stock number 506-8PCV-04), 
that fits the PC board and allows for 
easy connections between the array 
and the battery. Also, the trimmer 
used to set the state of charge is a 
Mouser number ME324-CP10H-470k. 
You can, of course, use other styles of 
trimmers, but they won’t fit the board. 
The trimmer used to set the reference 
voltage is a 20-turn trimmer, also 
available from Mouser (stock number 
594-64W102). 

If you can’t get the circuit to oper¬ 
ate, the first thing to check is the refer¬ 
ence voltage. No reference voltage or 
an incorrect reference voltage will pro¬ 
duce a dead controller. By adjusting 
the trimmer, you should be able to 


Number 21 on your Feedback card 


Low Power Operation 


vary the voltage around the set point 
of 4,4 volts. Check for +12 volts on the 
Input of the 7812. Also, check for +12 
volts on the Input of the LM317Z. If 
you’ve got that, then the trouble may 
be with the LM317Z. Be sure you don’t 
have it installed backwards. It's easy 
to do with the TO-92 case style. 

It’s also a good idea to check for 
VCC on each of the chips. Remember, 
on the LM324, VCC is on pin #4; and 
on the 4001 it’s on pin #14. Also, while 
you’re at it. probe the ground pin. Be¬ 
ing at ground, the pin should be zero. 
If not. then you have a soldering error 
on that chip. You may also have a bro¬ 
ken trace on the PC board. 

Double-check for the proper refer¬ 
ence voltage on all points requiring it. 
Now. check for the proper function of 
the state-of-charge voltage. Adjusting 
the 470k trimmer should vary the volt¬ 
age on the output pin of the op amp. If 
not, then you have either a wiring error 
or a bad section of an op amp. If you 
have the chip in a socket, swap It out 
with another one and retest the circuit 

Check to see if you have the re¬ 
quired +20 volts on the gate of the 


FET when the charging LED is on. If 
not, then you have either a bad 4001 
or a problem in the voltage multiplier 
diodes. Use an oscilloscope and 
check the output of the oscillator. It 
should be a 2 volt peak square wave. 
Also, both of the control pins on the 
4011 must be low when the charging 
LED is on. If not, then work back to 
the op amp switch. Swapping out an 
1C to find a bad op amp or gate Is the 
best troubleshooting method for this 
section. 

If everything seems fine but you still 
can’t pass current, re-check the con¬ 
nections between the MBR1635 and 
the power MOSFET. Notice that the 
MBR1635 leads are backwards com¬ 
pared to most diodes. Some 1635s 
have a diode symbol to show what 
lead is what. See Figure 1 for a clear¬ 
er view on how to connect the 
MBR1635 and the power FET. 

You can expand the current capaci¬ 
ty of the controller by increasing the 
current capacity of the blocking diode 
and the power MOSFET. An SD51 will 
handle up to 45 amps of current. You 
can add more power MOSFETs in par¬ 
allel to increase current capacity and 
to lower the overall RDS(on) of the 
FETs. 

Final Advice 

First, this is by no means the best 
circuit in the world and there will al¬ 
ways be room for improvements. I’m 


not totally happy with the gate driver 
as it is not fast enough to fully turn off, 
causing some distortion. A better driv¬ 
er circuit would improve operation. Al¬ 
so, I noticed some of the harmonics 
from the voltage pump appearing on 
the gate of the FET. Adding a 0.001 
cap from the gate to ground shunts 
this stray RF to ground, but it also 
adds extra capacitance to the FET 
gate. I’m working on a voltage pump 
using a small transformer to totally re¬ 
move any RF from the system. Yes, 
there are special high-side driver chips 
on the market, but they're expensive 
and hard to get right now. 

By breaking the connection from 
the 100k 1% resistor and the 20k 1% 
resistor from the PC trace you can use 
remote battery sensing. This point 
would then connect directly to the bat¬ 
tery and not to the terminal block on 
the PC board. One more LM324 would 
give us low battery sensing, too, or 
perhaps a low voltage disconnect. 
Perhaps on the second generation I’ll 
include these features. 

I’ve noticed a bit of a bug every 
now and then in the over-temperature 
shutdown. I can’t place my finger on it, 
but it looks like an offset problem with 
some LM324s. At very low battery 
voltage the over-temperature shut¬ 
down won’t! As the battery’s voltage 
increases, everything works as 
planned. I’m working on the problem. 

The controller will work with a com- 
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BASE STATION 
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FT411E 

2M HT 

$299.00 

FT811 
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$415.95 
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IF YOU’RE IN THE BAY AREA, STOP BY! 

1000 S. BASCOM AVENUE 
SAN JOSE, CA 95128 

Call us at (408) 998-5900 

Since 1933 
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- Packet Radio - 

Portable & Affordable! 


★ Simple Installation 

★ No External Power 

★ Smart Dog™ Timer 

★ Perfect For Portable 

★ Assembled & Tested 

★ VHF, UHF, HF(10M) 


Whether you’re an experienced packeteer or a newcomer wanting to 
explore packet for the first time, this is what you’ve been waiting for! 
Thanks to a breakthrough in digital signal processing, we have 
developed a liny, full-featured, packet modem at an unprecedented 
low price. The BayPac Model BP-1 transforms your PC-compatible 
computer into a powerful Packet TNC, 
capable of supporting sophisticated features 
like digipeating. file transfers, and remote 
terminal access. NOW is the lime for YOU 
to join the PACKET REVOLUTION! 


tioBftrn 

J Inconx 


JUC5 

Incorporated 


400 Daily Lane 
P.O. Box 5210 
Grants Pass, OR 
97527 



1-800-8B AYPAC 

1-800-822-9722 
(503) 474-6700 


CIRCLE 269 ON READER SERVICE CARD 













Source Terminal 
On PC Board 


Figure 1. Connecting the MBR1635 and the power FET. 


marcial power supply instead of a PV 
array. Just connect the power supply 
to the PV terminal and set its voltage 
to 16 volts. The supply should have 
current limiting, as a low battery may 


draw more current than the supply can 
produce. 

I presented the controller as a pro¬ 
ject to get one’s feet wet with power 
MOSFETs. I hope everyone has 


picked up a few ideas along the way. 
The market is always changing, and 
the power MOSFET is certainly not 
being left out. Today, the buzzword is 
3.3 volt systems. Everywhere you 
look, you’ll see a new specialized chip 
to work on 3.3 volts. The power MOS¬ 
FET of yesterday required +10 volts to 
fully turn on. Now on the market are 
the newer power MOSFETs that you 
can saturate with TTL logic (+5 volts). 
The aim is to have a fully saturated 
gate with as little as 3.3 volts. The "on" 
resistance of the power MOSFET con¬ 
tinues to fall. It's now possible to get 
“P* channel power MOSFETs with an 
RDS(ON) of less than 0.05 ohm. 
They’re expensive, about $19 each, 
but the price will continue to fall as 
more and more are made. 

Even though the devices are rather 
rugged when soldered in fhe PC 
board, I’ve found that those with the 
lower RDS(ON) seem to be more 
picky about static discharges than 
FETs with a higher RDS(ON). I can’t 
prove this theory, but all of the FETs 
I've zapped have been ones with a 
very low RDS(ON). So, when you’re 
working with these devices, take time 
to avoid static discharges. Wear a 
wrist ground strap and use a grounded 
soldering Iron. 

You may also have some trouble lo¬ 
cating power MOSFETs. It seems 
they're in quite a demand as a major 
component in the anti-lock brake sys¬ 


tems used in today’s automobiles. A 
number of times I’ve ordered IRFZ42S 
only to be told they’re out of stock and 
back-ordered. 

If you can’t find all the parts needed 
for this project, drop me a line. I have 
most of the hand-to-get components in 
stock here. This includes the terminal 
block and the trimmer, as well as the 
power MOSFETs. 

Coming Up ... 

In the coming months, I hope to 
have a working version of an amplifier 
based on N5NNN’s version. I don’t 
want to re-invent the wheel, but there 
will be some added features to this rig. 
Stay tuned. 

Also, if you have built the little Two- 
Fer from two months ago. I’ll be show¬ 
ing you a small self-contained T/R 
controller using a power MOSFET in¬ 
stead of the QSK circuit on the Two- 
Fer board. It will work in just about any 
home-brew QRP rig. I’m sure you’ll 
find ft Interesting. 

Of course, let's not forget that this 
month it’s Field Day. Keep an ear 
open for me on 40 meters running 
home-brew gear this year. Solar-pow¬ 
ered, of course, with battery backup at 
night. 

Next month we’ll look at some re¬ 
pairs to the very popular Ten-Tec Arg¬ 
onaut 509. Although it’s a rather old 
rig by today’s standards, it’s still a 
QRP workhorse. EjQ 


QUALITY THAT'S 
AFFORDABLE 

Tri-Ex is pleased to announce the reduction in price on 
the most popular models of quality Tri-Ex towers for the 
Amateur radio enthusiast. The overhelming acceptance 
of the listed models has made it possible for Tri-Ex to 
pass on substantial savings to our valued customers. 


LM-470 $ 3°658 

Was Now 
WT-51 $ 1,245 $1,050 
LM-354 $ 1,865 $1,300 

The LM-354 is supp&ed with a hand winch brake system. The LM-470 is motorized. 



All towers are complete with rigid concrete base mount and 
rotator mounting plate. Tri-Ex prints and calculations provided 
with lower are compliant with 1991 Uniform Building Code 
(U.B.C.) Engineering designed to 1991 U.B.C. - 70 MPH 


^tri-Ex 


TOWER CORPORATION 

7182 Rasmussen Ave. - Visalia, CA 93291 
Unsurpassed Quality since 1954 
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ANY RIG—ANY ANTENNA 
AUTOMATICALLY 



Let's get frank about HF antennas. Most hams try to put 
resonant antennas up for every band. For those with the 
room, great! But for the rest of us, limited to perhaps a 


single long wire or some other compromise antenna, the 
SGC SMARTUNER is the idea! solution. Its onboard com- 



SGC Building, 13737 S.E. 26th St, Bellevue, WA 98005 USA Fax 206-746-6384 TeL (206) 746-6310 
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Bill Brown WB8ELK 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03453 

Edge Of Space Sciences 

One of the more prolific amateur 
radio balloon groups can be found in 
the Denver, Colorado, area. With over 
100 members, the Edge Of Space 
Sciences (EOSS) group is a nonprofit 
corporation that promotes science and 
education via amateur radio and high 
altitude balloon experiments. They 
provide high school and university 
students with an opportunity to con¬ 
duct scientific experiments at “near- 
space" attitudes in excess of 20 miles 
(100,000 feet). The EOSS group pro¬ 
vides the transportation and balloon 
payload framework, and organizes 
the launch and recovery for these ex¬ 
periments. This is a great opportu¬ 
nity for all participants to learn how 
to design, launch and track what is for 
all practical purposes a small space¬ 
craft (actually an “edge of space" 
craft). 

Research and Education 
Possibilities 

Students now have a chance to 
conduct a variety of experiments that 
were simply unavailable or unafford¬ 
able in the past, when they could fly 
their experiment either on the space 
shuttle or on a very large NASA re¬ 
search balloon. These options usually 
require a lot of lead time and the wait¬ 
ing list is long. 

Through the efforts of the many 
members of EOSS, students now 
have a relatively easy and inexpensive 
way to study the atmosphere, environ¬ 
ment and space. 

EOSS has conducted over 11 bal¬ 
loon flights since its incorporation, all 
with extensive student involvement. 


Ham Television 

Gaining from their flight experience, 
they have developed a reliable system 
that relays telemetry (altitude, temper¬ 
ature, system voltage and experiment 
data) back to mission control through 
the use of an onboard flight computer 
that sends down the data via packet 
and CW. They usually fly an ATV sys¬ 
tem on 426.25 MHz, providing a live 
TV camera view of the earth, the bal¬ 
loon and the experiment. They can up¬ 
link commands to the payload to acti¬ 
vate and control experiments, rotate 
the mirror in front of the TV camera, or 
release the payload from the balloon 
for recovery. 

Their current system is called the 
EOSS “Shuttle" and is a reusable 
framework for downlinking ATV and 
telemetry (see Figure 1 for system de¬ 
tails). EOSS has flown a number of 
flights using a standard weather bal¬ 
loon. Unfortunately, these balloons 
burst at peak altitude and the payload 
immediately parachutes back. Al¬ 
though very inexpensive, this type of 
flight usually lasts about two to three 
hours, and the time in near-space is 
limited to a short period. 

To allow their package to float at al¬ 
titude for extended periods of time, the 
EOSS group has been using a plastic 
“zero-pressure" style of balloon. Al¬ 
though more expensive than a rubber 
weather balloon (but not unafford¬ 
able), this balloon starts out at liftoff as 
a large bag of plastic with a small bub¬ 
ble of helium In the top (see Photo A). 
It is fully inflated at peak altitude and 
vents out excess helium until It reach¬ 
es an equilibrium. It will stay at altitude 
until it loses excess solar lift. After 
sunset, it will start a slow return to 
earth unless ballast is dropped. One of 
EOSSs first flights using this type of 
balloon stayed up 18 hours and land¬ 
ed over 200 miles away, in Nebraska, 
around 5 a m.! The dedicated (and 


Photo A. The sixth EOSS flight used a large zero-pressure balloon to cany a stu¬ 
dent solar telescope aloft. It was dubbed the 1 Humble Telescope ." 


travel-weary) chase team had followed 
it through the night and quickly recov¬ 
ered It. 

These long-duration flights have 
many possibilities. Imagine a VHP FM 
or an ATV repeater with a consistent 
400-mile range! Some of the more ad¬ 
vanced EOSS payloads have included 
a solar telescope, a Loran C position 
downlink and a gimbalied mirror TV 
camera system to allow the ground 
crew to remotely control the view from 
the payload (downlinked via ATV on 
426.25 MHz). 

Their next mission will fly a student 
experiment which will test differential 
GPS (Global Positioning System). 


National Balloon Symposium 

In an effort to bring together mem¬ 
bers of the various balloon groups, ed¬ 
ucators, students and scientists to 
share information, EOSS is sponsor¬ 
ing the first ever National Balloon 
Symposium. It will be held at the Holi¬ 
day Inn at the Denver international 
Airport (Denver, Colorado) from Au¬ 
gust 20-22. 

Friday night will be a social event 
for viewing payloads and launch 
videos, and meeting the other atten¬ 
dees. On Saturday, papers will be pre¬ 
sented by nationally prominent balloon 
experimenters, educators, scientists 
and authors. Topics will include such 



Photo B. The payload for the first EOSS flight carried a TV camera and ATV trans¬ 
mitter aloft. The flag was used as a rudder (packaging by Dave Cllngerman 
W60AL). 


Photo C. During the tenth flight, this payload carried an experiment designed by 
university students. 
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areas as the general history of bal¬ 
looning, payload construction and test¬ 
ing, flight systems, regulations, track¬ 
ing and recovery, high altitude physics 
and plenty of tales and yarns about 
various flight experiences. EOSS will 
sponsor a luncheon at the Saturday 
meeting. A balloon payioad workshop 
will be offered on Sunday, as well as 
(if the weather permits) an opportunity 
to launch and track an actual balloon 
experiment 

For information about the sympo¬ 
sium, contact Edge Of Space Sci¬ 
ences (EOSS) at 376 West Caley Cir¬ 
cle, Littleton CO 80120; Tel: (303) 
794-5624. 

To submit a paper for inclusion in 
the proceedings and/or for presenta¬ 
tion at the symposium, please contact 
Ann Trudeau, 15487 E. Bates Ave., 
Aurora CO 80013; Tel: (303) 690- 
1669. Any group that would like to 
launch their own payload on Sunday 
from the symposium, please coordi¬ 
nate with Marty Griffin, 1647 E. Ged- 
des Circle N., Littleton CO 80122; Tel: 
(303) 794-3458. 

If you are interested in starting up 
your own balloon group or have an in¬ 
terest in this kind of amateur radio ac¬ 
tivity, this should be a fascinating 
event. Thanks to EOSS president, 
Jack Crabtree AA0P, for the above in¬ 
formation. Q 



Figure 1. The EOSS ^Shuttle’' package consists of a reusable framework for downlinking video and telemetry from student 
experiments. Command capability is included via a VHF uplink. 
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GET THE ATV BUG 

New Watt 

Transceiver 

Only $499 

Made in USA 
Value + Quality 
from over 25years 
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Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
box may be all you need for local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps, TV set and you're on the air - it's that easy l 

TC70-10 has adjustable >10 Watt p.e.p. with one xtal on 
439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. 
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MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box. 
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Simple Front Panel Layout 
Connectors all on Rear Panel 
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High Grade Cabinet 
Individual RX TV Outputs 
Spare Set A/V Jacks on Rear 
Made In USA by HAMS 


DUAL BAND RX TRANSCIEVER . $569.95 

TRI BAND RX TRANSCIEVER ** NEW ITEM *“ . $659.95 
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Above & beyond 


VHF And Above Operation 


C. L Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Ave. 

San Diego CA 92119 

Microwave Moonbounce 

Microwave moonbounce might not 
be everyone’s cup of tea, at least not 
those who think microwave communica¬ 
tions is llne-of-slght only (implying short 
distances only). Long-distance commu¬ 
nications is quite possible on the mi¬ 
crowave bands, and to prove it let’s go 
to the extreme: moonbounce. This path 
covers communications of over a half- 
miition-mlles. Possible? Yes, indeed. As 
a matter of fact, communication was 
made between WA7CJO in Phoenix, 
Arizona, and G3WDG and G4KGC in 
England on 10 GHz moonbounce. What 
follows is the account from G3WDG 
covering this contact and some of the 
methods he used to make it. 

“On January 31, 1993, at 2230, 
G3WDG and G4KGC made two EME 
QSOs on 10 GHz. This is believed to be 
the first made on this band from the UK. 
The initial QSO was with WA7CJO in 
Phoenix, Arizona, at 2230. This was the 
second attempt. The first test on Jan¬ 


uary 30 was partially successful as 
WA7CJO was heard at good signal 
strength at G3WDG’s location for a one¬ 
way contact 

“The antenna in use in the UK was a 
10-foot solid dish (Andrew 11 GHz ver¬ 
sion) mounted on an Et/Az mount origi¬ 
nally intended for satellite TV use but 
modified for motor drive. The dish was 
scraped off from a local electronics 
company where G3WDG used to work. 
During Christmas 1992 the foundation 
was laid for the tower and a week be¬ 
fore the first test the dish was put into its 
mount and the elevation azimuth drive 
motors were also installed. 

“The rest of the equipment consisted 
of a Hughes 28 watt TWT amplifier. 
WA5VJB and KY7B helped in acquiring 
this tube and in refurbishing the power 
supply. The TWT was driven by a 
G4DDK-004 and a G3WDG-001-de- 
signed transmitting module for use In 
the 10 GHz system. An early design 
G3WDG-004 prototype HEMPT preamp 
was used to drive the receive converter, 
and a G3WDG-002 10 GHz converter 
was used in the 10 GHz converter. 
(Note: Designations such as G3WDG- 
xxx indicate different modules that are 




Figure 1. Basic EME moonbounce operation. Transmit and receive dish antennas are shown with a 1 degree beam width. Note: Reflected signal is much wider on 
return to earth. A = the transmit dish’s beamwidth; B - the receive dish's beamwidth; C - the return bounce to earth . 
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available for 10 GHz construction in the 
UK). 

“The output from the 10 GHz convert¬ 
er was split into two channels. One was 
fed into G3WDH's shack, feeding the 
144 MHz receive system. The other feed 
supplied a 2-MHz-wide 70 dB gain block 
connected to an indicating power meter. 
The function of the power meter feed 
was to give visual indication when the 
dish was correctly aimed at the moon. 

“The power meter was then used to 
read ’moon noise,’ the increase in noise 
when the dish antenna is accurately 
aimed at the moon. The reference noise 
is that which occurs when the dish Is 
pointed on nothing specific (cold sky). 
An increase in the residual noise read¬ 
ing on the power meter (when aimed at 
the moon) is a usable indicator that your 
antenna is in proper position for moon- 
bounce work. 

“In actual operation the moon noise 
measured 1.7 dB above cold sky noise 
at G3WDG’s location, with a 1.25 dB 
noise figure preamp being used. A more 
sensitive (lower noise figure) preamp 
(0.75 dB noise figure) was not used at 
the time because it might be destroyed 
by the transmitting equipment. It was 
held in reserve for later tests. 

“The standards for indicating signal 
readability on moonbounce signals are 
the 'O' and ‘M’ reports. These are stan¬ 
dard EME signal reports: ‘O’ signifying 
easy copy, and ‘M’ difficult copy. In RST 
terms, G3WDG copied WA7CJO at 539, 
and later copied SM4DHN at 529. 
SM4DHN would have been 3 dB 
stronger if all stations were using the 
same polarization for the dish feed sys¬ 
tems. Note: Both G3WDG and WA7CJO 
were using linear feeds; SM4DHN was 
using circular polarization. 

‘Signal reporting is done with ‘O’ and 


‘M’ reports in CW; these are the stan¬ 
dard EME signal reports used. I pre¬ 
sume they use them because they are 
quick and easy to Identify what is going 
on in a very fast action. When 10 GHz 
signals bounce off the moon they have 
a rough note similar to rain scatter, but 
not as rough. This is a CW signal with 
all the dots and dashes there, but with a 
rough note. 

“It’s kind of hard to explain this rough 
note. It is not pure CW as you hear on 
low frequency bands but, as I refer to it, 
a sort of a ‘CUSH’ sound. If you slur the 
word ’CUSH’ the resulting noise resem¬ 
bles the returned CW note, with a short 
‘CUSH 1 being a ‘DOT’ and a long 
‘CUSH’ being a dash. 

‘Back to the power meter and the 
tracking part of the system. The moon 
noise tracking method was recommend¬ 
ed by WA5VJB and KY7B and it worked 
extremely well. With this system in 
place it was very easy to keep the dish 
exactly on the proper heading, despite 
the very narrow antenna beamwidth 
(about 0.7 degree). A sighting telescope 
had also been fitted to the dish mount 
but, as always happens in the UK, it 
was 100% cloudy on the 30th and 31st. 
The dish positioning had to be updated 
by reading moon noise on the power 
meter at least every minute to keep the 
dish In proper orientation, pointing at the 
moon. 

“An alternative to checking dish aim¬ 
ing and system receive operation is to 
check sun noise. You guessed it! Cold 
sky noise is when the dish is pointing at 
nothing in particular. Sun noise is of 
course much larger than moon noise 
and whichever you use, both work well. 
The reports from the UK indicate that 
with the sun at a very low sun position 
they were able to get 3 dB sun noise 


with the sun shining through a hedge." 

Concerning the use of smaller dish¬ 
es, Charlie G3WDG states that both 
WA7CJO and SM4DHN should be re¬ 
ceivable on dishes smaller than his 10- 
footer. His calculations show that read¬ 
able signals should be obtained with 
dishes as small 1.2 meters (that’s four 
feet in diameter), with a very good low- 
noise preamp, of course. Charlie states 
that both WA7CJO and SM4DHN have 
quite good equipment WA7CJO has a 
5 meter dish and 350 watt output, and 
SM4DHN uses a 6 meter dish and 70 
watts of power on 10 GHz. 

Another interesting feature with 
moonbounce is that you do not need 
another station to be there to determine 
if you can successfully bounce signals 
off the moon. This can be verified by 
your own station. You transmit towards 
the moon and a few seconds later you 
should be able to hear your “echo” re¬ 
flected back at you. Due to Doppler 
shift, the return frequency is not the 
same as your transmitted frequency, but 
is shifted higher in frequency. In this test 
from G3WDG he received the echo 14 
kHz shifted In frequency. The signal was 
weak yet had quite consistent echoes, 
loud enough to have worked if it had 
been another station. 

This should get you spurred up into 
thinking about EME contacts on mi¬ 
crowave. Contacts of this sort are not 
limited to 10 GHz, but rather any band 
between VHF and microwave are possi¬ 
ble. The equipment required is kind of 
specialized, but with a little scrounging 
you can put it together, if you put your 
mind to It. 

EME Moonbounce Program 

Path loss considerations need to be 
taken into account. The formulas are a 


little bit intimidating, but there are many 
different computer programs available 
that will do the calculations for you. All 
you have to do is answer the questions 
prompted by the program and it will give 
you the needed approximations. I have 
a simple program that is good for begin¬ 
ners in this area as it allows you to play 
around with the different parameters to 
find out just what is needed to simulate 
moonbounce operation. A negative 
number indicates signals under the 
noise floor, and positive numbers indi¬ 
cate signals above the noise floor. The 
more positive, the better the chance of 
making the system work. 

The program asks for simple data 
like the noise figure of your receive sys¬ 
tem (1.25 dB), receiver bandwidth (500 
Hz), frequency in MHz (10368 MHz), 
Antenna 1 gain (i0-foot dish = 45 dB 
gain, entered as 0.45), Antenna 2 gain 
(20 foot = 57 dB gain, entered as 0.57), 
and transmit power in watts (enter 28W, 
then let the program go). At the end you 
can select any one of the data points 
entered to re-calculate for custom de¬ 
signing. (If this sample data looks famil¬ 
iar it’s because it’s from the contact de¬ 
scribed above.) You can not only calcu¬ 
late its effects, but custom tailor the pro¬ 
gram for your special needs at other fre¬ 
quencies and station configurations as 
well. 

This program is not new for me—it’s 
something that l picked up In the early 
days of CPM and I found it on my old di¬ 
nosaur computer (a Kaypro CPM ma¬ 
chine from the early ’80s). I take no 
credit for it and do not know the identity 
of the author or group who generated it. 
I’m just passing it along for your use. I 
have run this program on both CPM and 
IBM formats, using BASIC. This should 
Continued on page 77 


EME PROGRAM | 

100 REM THIS PROGRAM CALCULATES S/N RATIO OF THE EME SIGNAL 

590 IF N<20 THEN GOTO 620 

110 REM GIVEN THE EQ DATA FOR AVG EARTH MOON DISTANCE 

600 T=N : NS=”K" 

120 REM AT PERIGEEE SIGNALS WILL BE 1 DB STRONGER 

610 GOTO 640 

130 REM AT APOGEE 1 DB WEAKER 

620 T=290‘(EXP(.2303’N)-1): N$=‘DB" 

160 REM NOTE THAT THE REC SENS MAY BE GIVEN AS EITHER 

630 REM CALCULATE RECEIVER NOISE POWER 

170 REM NOISE FIGURE (NUMBER, > 20) OR NOISE TEMPERATURE 

640 R=-228.6+4.3422*LOG(T)+4.3422‘LOG(B) 

180 REM OR ANT GAIN (ENTER AS GAIN/100). (IE. 9DB =.09) 

650 REM CALCULATION OF PATH LOSS 

260 REM GET INPUT DATA 

660 L=-271+8.684399*LOG(1296/F) 

270 GOSUB 350 

670 REM CALCULATION OF SIGNAL TO NOISE RATIO 

280 GOSUB 370 

680 S=Gl+G2+4.3422*LOG(P)+L-R 

290 GOSUB 390 

690 S=1NT(S’10)/10 

300 GOSUB 410 

700 REM PRINT OUT RESULTS 

310 GOSUB 430 

710 PRINT 

320 GOSUB 450 

720 PRINT‘CODE PARAMETER CURRENT VALUE" 

330 GOSUB 480 

730 PRINT 

340 REM SUBROUTINES TO GET INPUT DATA 

740 PRINT ”1 NOISE TEMP/FIG ';N;N$ 

350 INPUT "SYSTEM NOISE TEMP OR NOISE FIGURE ";N 

750 PRINT "2 BANDWIDTH ";B;''HZ” 

360 RETURN 

760 PRINT‘3 FREQUENCY ’;F;“MHZ" 

370 INPUT *RX BANDWIDTH (HZ) *;B 

770 PRINT ‘4 ANTENNA 1 *;A1 ;;A1 S 

380 RETURN 

780 PRINT ‘5 ANTENNA 2 *;A2;;A2S 

390 INPUT ‘FREQUENCY (MHZ) *;F 

790 PRINT ‘6 TX POWER ‘;P;"W* 

400 RETURN 

800 PRINT 

410 INPUT ‘ANT 1 DIA (FT) OR GAIN (.DB) ";D1 

810 PRINT ‘SIGNAL TO NOISE RATIO \S;"DB" 

420 RETURN 

820 PRINT 

430 INPUT *ANT 2 DIA (FT) OR GAIN (.DB) ";D2 

830 REM GET FURTHER INSTRUCTIONS 

440 RETURN 

840 PRINT ‘NEW PARAM (1 TO 6), RE RUN (R) OR QUIT (Q)“; 

450 INPUT TX POWER (W) *;P 

850 INPUT AS 

460 RETURN 

860 PRINT 

470 REM ANTENNA CALCULATIONS 

870 IF AS=’Q‘ THEN STOP 

480 D=D1 : GOSUB 530 

880 IF A$="R" THEN 270 

490 Gl=G :A1$=D$ :A1=A 

890 IF A$=’’1” THEN GOSUB 350 

500 D=D2 : GOSUB 530 

900 IF A$=”2" THEN GOSUB 370 

510 G2=G : A2S=DS ; A2=A 

910 IF A$="3 n THEN GOSUB 390 

520 GOTO 590 

920 IF AS="4" THEN GOSUB 410 

530 IF D<1 THEN GOTO 560 

930 IF AS=”5" THEN GOSUB 430 

540 DS=‘Fr: G=(4.3422*LOG(5.094*D*D‘PF))-60 

940 IF A$="6" THEN GOSUB 450 

550 GOTO 570 

950 GOTO 480 

560 D$=”DB”: G=100*D : A=G 

960 END 

570 RETURN 

580 REM CONVERT NOISE FIGURE TO NOISE TEMPERATURE 

970 RUN 
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Number 24 on your Feedback card 

73 INTERNATIONAL 


Amie Johnson N1BAC 
43 Old Homestead Hwy. 

N. Swanzey NH 03431 

Notes from FN42 

I had a great thrill on March 21! I 
had a chance to chat with Rick, Chief 
Op. for BYTQH and Hambassador to 
China, for about half an hour on 20 me¬ 
ters. Too bad the conditions were poor 
at the time, but there Is always another 
day. 

It’s that time of year again for Field 
Day I plan to be actively involved with 
the KD1GJ effort in Keene, New 
Hampshire. I won't make it to Colorado 
for Field Day this year due to my teach¬ 
ing schedule for the summer. 

Another story about hams, Silent 
Keys, and Reid Day comes in a letter 
from P.J. and Ken Opfer, WB0MAL 
and WA0TOJ, friends from Gunnison, 
Colorado. P.J. relates a story about go¬ 
ing to Fred and Fran Palmblad's house 
in Colorado Springs to take down a big 
beam antenna. Fred W0CYM became 
a Silent Key and Fran said that the 
beam antenna should be put up on a 
hill somewhere where people could 
see it. The Gunnison Valley ARC felt 
that the beam should be put to use to 
honor Fred. They plan to use it during 


their Reid Day activities. Listen for the 
tribander on the air as W0GYV. 

Have a great month and GET IN¬ 
VOLVED! 73, Amie, N1BAC. 

Roundup 

Anguilla Letter and Anguilla ARC 
Newsletter from John Rouse 
KA3DBN/VP2EBN: The newly elected 
officers of the Anguilla Amateur Radio 
Society (AARS) are: Dave Mann 
VP2EHF, President; Dorothea Mann 
VP2EE. Secretary/Treasurer; Larry 
Stott VP2EL, Government Liaison and 
Trustee for VP2EQ/VP2EA; Lou Bard- 
field VP2EB, Librarian; John Rouse 
KA3DBN/VP2EBN, Overseas Liaison 
and Awards Manager. DXens who oper¬ 
ate from VP2E are encouraged to join 
AARS. For information contact 
KA3DBN at his Caflbook address. 

Generous donations from Angus 
Chassels (SWL) and Fritz VP2EY 
brought the cash needed to purchase a 
WACOM duplexer for the 2 meter re¬ 
peater. By the time you read this it 
should be installed at the police com¬ 
munications facility with the “Super 
Station Master" located at the top of 
the 75-foot tower. Try it on 144.890 
in/145.490 out (+600). A packet TNC 
set to the network mode and operating 


on 145.010 MHz will operate at the 
same location providing island-wide 
connect capability for the VP2EA 
PBBS. 

Jack Henry N6XQ has donated a 
tum-key 6 meter beacon to the AARS. 
Through the good graces of Teny Bax¬ 
ter N6CW/VP2ECW, Jack provided a 
modified Motorola radio with controller 
to give the world a Northern Caribbean 
area propagation beacon on 50.011 
MHz. The beacon output is 50 watts; 
its callsign is VP2EA. (John Rouse 
KA3DBN, 2703 Bartlett Lane, Bowie 
MD20715 USA.] 

Chatham Island Downloaded from 
packet: A group of nine radio amateurs 
planned to be at the Chatham Islands 
from March 1 to March 9, 1993. They 
planned to operate under the callsign 
of ZL7AA. QSL information is ZL7AA, 
c/o P.O. Box 54, Hastings, New 
Zealand, or second choice, c/o ZL2AL 
at the Callbook address. Those who 
wish to QSL direct please send a self- 
addressed envelope with sufficient 
postage for return posting, otherwise 
all QSLs will be via the QSL bureaus in 
the respective countries. (Information 
forwarded by ZL2AMV © ZL- 
BQK.240.NZLOC from details supplied 
by convener of the DX Group ZL2ARF, 
John Lane.] 

Finnish Net/USA Downloaded from 
packet: The Suomi (Finnish) Net meets 
on approximately 7234 kHz, Monday, 
Wednesday, Friday, and Saturday at 


10:30 a.m. EST. We welcome any 
Finnish-speaking hams to join us even 
if Ihey don't have good linguistic abili¬ 
ties. It’s lots of fun, and I’m sure you 
will enjoy it. 73 from Willie W8YNY, 
Crystal Falls, Michigan. 

Honduras Downloaded from packet 
from Jorge Escotto HR2JAE © W0XK: 
If you have had contacts from HR sta¬ 
tions without an answer, please send 
us your package certificate with the 
QSLs unanswered. Add an envelope 
for each one and do not forget the mail 
cost. Send to: U.R.E.H. Bureau, P.O. 
Box 73-73, San Pedro Sula, Honduras, 
C.A, Our bureau will contact those peo¬ 
ple and help them answer. If you have 
already sent IRCs or postage stamps, 
please advise us also. Many thanks 
from the Union de Radioaficionados 
Experimentadores de Honduras 
(UREH). 

Japan From the JARL Newsletter: 
According to the IARU calendar, the 
Chinese Taipei Amateur Radio League 
(CTARL) joined the IARU as its 126th 
member as a result of voting by all 
IARU member societies. 

CTARL was founded in 1991, and 
the number of its registered members 
at the time of application was 79. Mr. 
Tim Cheng BV2A/BV2B has been 
named president, and Mr. James Fang 
BV2BO director of its Secretariat. All 
correspondence may be addressed to 
CTARL, P.O. Box 93, Taipei, Taiwan. 

Several dates to place on your cal- 


-JIRANSEL 

Technologies 

A DIVISION OF U ELECTRONIC INDUSTRIES 
123 East South Street • Harveysburg, Ohio 45032 
1 (800) 829-8321 

D 



Model T144-10 

Transel Modified 
Gain Quarter 
Wave Antenna 


Write lor a Full Line Antenna Catalog at No Costl 
-DEALERS WELCOME- 
Made In The USA...Because It Matters) 
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Why buy a TNC? 

PC HF FAX+PC SWL $179.00 


SPECIAL COMBINATION OFFER 


For a limited time, if you order PC HF FAX $99 (see our 
other ad in this issue), you can add our new and improved 
PC SWL 3.0 for S&0.00 instead Of Our regular low price of 
S99.00 

PC SWL contains the hardware, software instructions 
and frequency i>sts needed to allow you to receive a vast 
variety of digital broadcasts transmitted ever shortwave 
radio All you need is any IBM PC or compatible computer 
and an SSB shortwave receiver The product consists ot 
Demodulator 

Digital Signal Processing Software 
200 Page Tutorial Reference Manual 
World wide Utility Frequency List 
Tutorial Audio Cassette with Samples 

PC SWL automahcaily decodes Morse code RTTY, 
AMTOR. SITOR NAVTEX and ASCII 

PC SWL lets you tune in on world press services 
meteorological broadcasts, ham radio operators, coastal 
shore stations, aviation telex and much more digital action 
on the shortwave bands Why pay for another expensive 
box when a simple interface and your PC can do the job? 
ADVANCED FEATURES: 

Tuning Oscilloscope 
Digital Waveform Presentations 
Auto Calibration and Code Recognition 
Continuously Tunable Filter Freousnoes 
Variable Shift 

Adjustable CW Filter Sensmvity 
Unattended Capture and Printing 
Integrated Text Editor 
Integrated Log and Database 
Shell to DOS applications 
Seamless integration with PC HF Facsimile 
Call or write for our complete catalog of products. 
Visa & MasterCard welcome. 


Software Systems Consulting 

615 S. El Camino Real, San Qlemente. CA 92672 
Tel: (714)498-5784 Fax: (714)498-0568 
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PeisonalAutopatch 


Make and receive 
telephone calls 
from your mobile or' 

HT with your own 
personal autopatch. 

Connect to phone 
lineand transceiver 
microphone, PTT, 
and speaker jacks. 

NEW! Now with memory backup. 




• Full duplex or simplex with courtesy beeps. 

• Programmable local and long distance codes. 

• Automatic CW identification. 

• Microprocessor controlled timeout protection. 

• Controlled by VOX or carrier detect. 

• Regenerated DTMF or pulse dialing. 

• Separate external remote control output. 

• 1.5"H\4.f»"W x5.05"D shielded metal cabinet. 


Personal Auiopatch SDP-600....$249.95 

12Volt power adapter.11.95 

Shipping and handling $5 in US, $15 foreign. 




30 day innney back guarani ee. 
90 day warranty. 



j*Cora- 793 Canning: Pfcny - Victor, NY 14564 
(716) 924-0422 • Fax (716) 924-4555 
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endar are May 30th, the 35th General 
Assembly; August 20-22, 1993 Ama¬ 
teur Radio Festival; and October 31, 
Ail-Japan ARDF Championship. 

The JARL received a Fax from the 
Chinese Radio Sports Association 
(CRSA) saying: “Opening of individual 
amateur radio stations has been per¬ 
mitted and the first such stations are to 
operate from 10 o’clock, the morning of 
December 22, 1992. The prefixes of 
their callsigns are BA, BD, and BG.” 
The stations will be set up and operat¬ 
ed by none other than intSvidual ama¬ 
teur radio devotees and used solely for 
self-training, mutual communication, 
and technological studies. Those desir¬ 
ing to set up a station must obtain per¬ 
mission from a nearby Radio Station 
Control Committee. Additionally, they 
must obtain a radio station license be¬ 
fore actually putting the station to use. 

Mongolia Letter from T Naran- 
baatar JT1BV: Greetings to you from 
Mongolia from the president of “De¬ 
scendants of Chinggis Khan" Interna¬ 
tional Radio Club. The club was set up 
in November 1992 to immortalize the 
memory of Chinggis Khan (king) and 
his successors during the Mongolian 
Empire. Anyone can join our club. The 
club callsign Is JTiV. We are pleased 
to sponsor several awards: Chinggis's 
Chronicle; Ugedei’s Chronicle; HubilaPs 
Chronicle. For further information, ei¬ 
ther for membership or the awards, 
please contact us: Descendants of 


Chinggis Khan International Radio 
Club, P.O. Box 106, Ulaanbaatar 51, 
Mongolia, Central Asia; Telephone: 32- 
84-02, 56-0-32; TLX: 79264 BUFAM 
MH; Fax: 976-1-310060. 

Mozambique Downloaded from 
packet from ZS5S @ K2PPH: As of 
March 7, 1993, new callsigns came in¬ 
to use in Mozambique and now con¬ 
form to the ITU standard. John, ex- 
C9RJJ, now-C9lJ, reports the new 
callsigns recently assigned: C91-C96 
will be the normal calls with C97, 98, 
and 90 for possible special events. It 
was proposed that C99 be used as a 
sort of Novice call (VHF privileges on¬ 
ly). It is still not clear, but provision will 
be made for visitor operators and they 
probably will be authorized to sign /91. 
John also reports that the Department 
of Telecommunications in Mozambique 
is sympathetic towards amateur radio 
and is very cooperative. Radio classes 
have started recently and there are 
seven enthusiastic participants. 73 de 
Joe ZS5S, Sysop Aplink S. Africa. 
[HURRAH!!—Arnie] 

Russia Downloaded from packet, 
NT2X and WB2DHY: Russia is consid¬ 
ering new guidelines for visiting foreign 
amateurs. Under consideration are: 1) 
RV7 callsign series to be assigned to 
foreigners; 2) Exams to be passed; 3) 
New paperwork, application with re¬ 
quest from a Russian sponsor; 4) 
Some sort of fee will be instituted, in 
hard currency, for the license. All this is 


in the process of development and 
nothing is firm at this time. I'll try to find 
out more and pass it on. 73, Ed NT2X. 

Russia/Ukraine/Lithuania/Bulgaria 
Downloaded from packet: The populari¬ 
ty of communications with the ex-re¬ 
publics of the former USSR has prompt¬ 
ed this list of packet bulletin boards: 
UZ3AXO.#MGU.RUS.EU, Moscow 
State Univ.; RS3A.#MSK.RUS.EU, 
Kremlin, Moscow; RK3KP.#MSK.RUS. 
EU, Moscow; UA6LU.RUS.EU, Rostow; 
UA6LQ.RUS.EU,Rostow; UZ9CWW.RU 
S.EU, Ekaterinoburg (Sverdlovsk); 
UZ90WD.RUS.EU, Novosibirsk Tech. 
Univ.; UT4UX.UKR.EU, Kiev; UB5LMJ. 
UKR.EU, Kharkow; U5WF.UKR.EU; 
LY2WR.LIT.EU, Vilnius; LZ2XA.BUL. 
EU, Sophia. Many thanks to KA2JXI 
and UA3CR. If you know of other BBSs 
in the former USSR, please pass them 
on to Dick N1MDZ @ K1RQG.ME.USA. 
NA. 

Switzerland From the International 
Telecommunication Union (ITU) Press 
Release: Three new members have 
joined the ITU since the beginning of 
the yean Georgia, 7 January; Slovakia, 
23 February; Kazakhstan, 23 February. 
As of 23 February, there are 176 mem¬ 
bers of the ITU. 

BRAZIL 

Carlos Vianna Carneiro PY1CC 
Afonso Pena, 49/701 
20270/240 Rio de Janeiro 
Brasil 


Well! We are having troubles deliv¬ 
ering DX GSLs to the IARU Bureaus 
and we hope you'll accept our reasons, 
giving us credit for trying, for we are all 
rowing in the same boat 

Since 1934, when LABRE, the 
Brazilian Radio Amateur League, was 
formed, we have had a separate 
branch in each of our 28 states, with 
the LABRE managing the QSL Bureau. 
But, little by little, the expenses have 
been making it impossible to be man¬ 
aged by LABRE alone. LABRE’s 
statutes were modified in June 1992 to 
pass the responsibility for delivery of 
QSLs to each of the branch organiza¬ 
tions, a sudden nightmare for almost all 
of them. Because of the increased ex¬ 
pense, each branch was certainly not 
ready to face this problem. 

We are having no problem receiving 
DX or Brazilian QSLs; it is the return 
that we are having problems with. 
We’re working hard to find our way out, 
and I’m sure we will, but please be 
patient. 

ISRAEL 

Ron Gang 4X1MK 
Kibbutz Urim 
D. Negev 85530 
Israel 

Seventy Centimetres Under the 
Gun On January 12th, 4X6ZH, the 
IARC repeater coordinator, dropped a 
bombshell on the weekly IARC net. 
Isaac stated that far-reaching changes 


The ears 
have it! 



44lhe R8 is like a breath of fresh air, with its 
ground-up engineering and up-to-date digital 
control from the front panel. I am very pleased 
to see a quality HF receiver of American 
manufacture that should successfully 
compete on the world market. 

Bid Clarke 

73 Amateur Radio Today 


When we introduced the American-made R8 Woridband 
Communications Receiver, we knew it would be judged by some very 
discerning ears, experts accustomed to the finest in short-wave listening 
equipment from around the world. After listening to the world on the 
Drake R8 loud and clear, they have 
delivered a decisive verdict. 

They appreciated the R8’s 
sensitivity, clarity, simplicity, and all- 
around versatility so much that many 
of them declared the R8 simply the 
best of its class. High praise, indeed, 
from very well-traveled ears. 

But why take the word of mere 


experts? Put the Drake R8 to the test yourself with a 15-day money- 
back trial period on factory direct purchases, and let your ears be the 
judge. If you’re not impressed by Drake's quality, performance and ease 
of operation, all in a receiver costing less than $1,000.00, return the R8 

Receiver within 15 days, and well 
refund your money in full, less our 
original shipping charge. To order 
your R8 factory direct, for more 
information, or for the dealer nearest 
you, call 1-800-723-4639 today. 
We’re confident that once you’ve 
listened to the R8, your ears will 
hear of nothing else. 




R.L Drake Company 
P.O. Box 3006 
Miamisburg, OH 45343 
USA. 



In touch with the world. 
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are in the offing for our 430-440 MHz 
band (presently used on a shared ba¬ 
sis. with amateur transmissions being 
on a secondary non-interfering basis). 
He said that we amateurs are in a 
STATE OF EMERGENCY insofar as 2 
megahertz of the band are to be given 
away to the major two-way communi¬ 
cations company in Israel for commer¬ 
cial use. Although there had been 
some vague rumors in the past, noth¬ 
ing had been stated publicly about the 
possibility of being dispossessed of 
some of our prime spectrum. 

Although still under-used, with 2 me¬ 
tres fully occupied and all the Phase 3 
and Microsat satellite activity utilizing 
70 centimetres for up and downlinks, 
430 MHz is prime real estate for near- 
future amateur activities, a very impor¬ 
tant part of our spectrum. 

Then, just over a week later, the 
January I ARC HaGAL Magazine ap¬ 
peared in our mailboxes. The pub¬ 
lished minutes of the September 13th 
(!) (ARC Executive meeting let the cat 
out of the bag: 

“Peleg (4X1GP) reports that the mo¬ 
bile communications (service) is In dire 
need of frequencies. The national fre¬ 
quencies committee (of the Ministry of 
Communications) appointed a sub¬ 
committee, and it recommended that 7 
megahertz out of our UHF range be 
taken for the benefit of other elements. 
A sitting of the frequencies committee 


in which Peleg was present turned 
down the recommendation and decid¬ 
ed on the allocation of 2 megahertz for 
the mobile service and didn’t state from 
where. The committee was Instructed 
to hold a technical meeting to find a 
way to integrate the mobile service into 
the amateur allocation." 

For years the Ministry had forbidden 
the hams to establish new repeaters on 
the 70 centimetre band. Activity has 
been mainly on the 438.650 Tel-Avlv 
and 438.800 MHz Haifa repeaters (in¬ 
put 7.6 MHz down), a few sparsely 
used simplex channels throughout the 
band, Ralph 4X1 IF working moon- 
bounce and tropo on 432 MHz, and a 
smattering of satellite activity between 
435 to 436 MHz by a handful of ama¬ 
teurs. 

Now a sudden awakening has 
come, “Use It or Lose It," with plans for 
moving the old Tel-Aviv UHF machine 
down to Beersheva and a link for pack¬ 
et forwarding on 70 centimetres. The 
fact may well be that this is all too little 
and too late. There is a sense of out¬ 
rage on the part of many hams and 
questions about what has been going 
on behind the scenes. On that same 
1ARC Tuesday evening net when 
4X6ZH “spilled the beans," one of our 
elected officials urged us not to discuss 
the matter on the air, but to wait for the 
IARC annual membership assembly on 
February 25th when all will be told. For 


ID-8 Automatic Morse Station Identifier 

Compatible with Commercial, Public Safety, and Amateur Radio 
applications. Uses include Repeater Identifiers, Base Station Identifiers. 
Beacons, CW Memory Keyers, etc. Great tor F.C.C. ID Compliance. 

• Miniature In size. ! 85 "x I 12"x (I 35" 

• roliilly RF immune. 

• ill csnreci.-ons made with microrwvaTure uiug ano socket «iih coio r conefl wires aflcCfied 

• CMOS microprocessor to- kjv. vcfcaje. tow current operation 6*o20VDC unregulated a; 6ma 

• Low (listenon low imcedarce. adjusted* smewave output 0 to 4 volts peak lo peak 

• Crystal controlled for high accuracy 

• Transmitter FTT output (lo key transmitter while ID is oeing sent), is an open collector 
transistor that will handle BO VDC at 300ma 

• Re4 p’ogrammabifi with SUPPLIED keyboard 

• Cofllirra!tor. tons to -nd-caB accepted parameter, plus tones to marcate Drograrrrring error 

• A;? programming is stored in a non-volatile EEPROM wrveh may he ahe.'sc at any time 

• Message length over 200 characters long. 

• Trigger tD with active high or lov/. 

• Inhibit >D with active high or low Will hold oil ID until channel is clear ot traffic. 

• Generates repeater couiesy tons at end ot user transmission it enabled. 

• Douoie $;3DC tape and mounting hardware supplied tor Quick mounting. 

• Operating temperature range -30 cegnees C to +65 degrees C 

• Full one year wananty when returned to the factory for repair 

• Immediate one day delivery. 


Programmable Features 

• s'ogt3-vfT3^t sdxizLiie messages 

• GW speed trsm * to 99 VYFM 

• 10 interval tinier from t-3Q minutes 

• ID hold oil timet from 0-99 seconds. 

• CW tone tmquency from 100 hz to 3000 hz. 

• Front porch delay interval from 0 fo 9.9 seconds 

• CW or MCW opers-mn 

$89.95 each 

programming keyboard included 


COMMUNICATIONS SPECIALISTS , INC. 

W 4Z6 W£Sh TAF T AVENUE • ORANGE CA 92S55-4P96 
ft 714) 998-30? f •.FAX ,714; 974-34 ?0 

Entire U S. A. (800) 854 0547 • FAX (8001 424 3420 
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sure, there is now a vital issue at stake, 
and that get-together promises to be a 
hot one. [Does this sound familiar to 
the hams in the United States, the “tak¬ 
ing* of 2 MHz of the 220-225 MHz 
band? Commercial interests, and mon¬ 
ey, talk! As Ron says "Use it, or lose it! n 
And there is no guarantee that even if 
we use it, we will not lose it.—Amie] 

OKINAWA 

JAPAN 

David Cowhig 7J6CBQ/WA1LBP 

AmCon Naha 

FBU PSC 556, Box 840 

FPO AP 96372-0840 

In early November I made a short 
visit to Taipei (BV). The xlangchangzu 
“sausage tribe” of Taiwan now has 
grown from one to over 1,800 mem¬ 
bers over the last few years. Ham ra¬ 
dio, personal radio, and a wide array of 
business radio services became avail¬ 
able to the general public about three 
years ago when martial law ended. 
Who uses what frequency hasn't quite 
been settled yeL In one shop in the Pa 
Teh Lu electronic row an ICOM 2 meter 
handie was described as a CB radio 
and 144.800 MHz as the frequency 
used by motorists to exchange traffic 
information. In a second shop, a sales¬ 
man said that businessmen buy ham 
equipment by day and hams buy it by 
night. In a third ham radio shop I met a 
self-described “underground ham” who 
talks with friends on 2 meters while he 
studies CW for the Taiwan ham exami¬ 
nation. He told me that Taiwan has 
tens of thousands of unlicensed 2 me¬ 
ter operators. I see no trace of unli¬ 
censed operation on HF, though. All 
the BVs I have spoken to on HF from 
neighboring Okinawa are fine opera¬ 
tors. Once Taiwan has adjusted to this 
revolution in radio availability, the num¬ 
ber of licensed hams will certainly be 
far higher than it is today. 

While in Taiwan I bought several is¬ 
sues of two Chinese language maga¬ 
zines which cover ham radio extensive¬ 
ly. Yeyu Wuxiandian (CQ Amateur 
Radio Magazine), Shin Sheng Rd. Sec¬ 
tion 1 ; Lane 56 No. 12 fourth floor, 
Taipei, Taiwan, is published semi¬ 
monthly. The September 1992 issue 
discusses the Taiwan-Korea-Japan- 
Russia 430 MHz test in late July, the 
Taiwan 2 meter packet BBS network, 
the progress of the China Taipei Ama¬ 
teur Radio League founded March 1, 
1992, the June 1992 annual amateur 
radio examination given in Kaohsiung 
(344 of 555 passed the exam). 10 
pages of Japanese lessons tor Chi¬ 
nese hams, Shane BV2FAs report on 
ham radio around the world, and an ar¬ 
ticle by Lin Polung BV5AF on the 
WA7BML packet RBBS adapted for 
English and Chinese language packet 
radio in Taiwan. 

The second magazine, 41-year-old 
Wuxiandian Jie [Electronics and Radio- 
TV Technic], Pa Teh Road Section 2, 
Lane 312, Number 19 Sixth Floor, 
Taipei, Taiwan, expanded its coverage 
to include ham radio. The November 
1992 issue included ads for several 


Taiwan brands of VHF and UHF handie- 
talkies such as Pro-Power and Union, 
a 200 watt output 2 meter amplifier with 
GaAs FET preamp from Aria, and sev¬ 
eral Taiwan-made ham antennas. Arti¬ 
cles discussed radio propagation, an¬ 
tenna construction, frequency check¬ 
ing, how the Global Positioning System 
(GPS) automobile navigation systems 
work, setting up your first ham radio 
station, the Taiwan packet BBS net¬ 
work and its APLINK connection 
through BV5AF on 14.072 MHz LSB 
mark, basic transmitter principles, a 
four-page article about the radio-elec¬ 
tronics inventors Russell and Sigurd 
Varian by Ging Shan, plus articles on 
SCR motor control, introduction to op¬ 
toelectronics, railroad electronic moni¬ 
toring and control systems, bar codes 
and bar code readers, digital Image 
processing, remote control of PCs by 
telephone, a 10 mW GRP AM transmit¬ 
ter, and installments in series on ele¬ 
mentary electronics and radio technol¬ 
ogy. This 160 NT (US $6) magazine 
with its 150 pages of advertisements 
and 200 pages of articles reflects the 
robust good health of the Taiwan elec¬ 
tronic industry and, incidentally, the role 
that ham radio now plays in Taiwan in 
training a new generation with a so¬ 
phisticated knowledge of radio and 
electronics technology. 

PEOPLE’S REPUBLIC 
OF CHINA 

Rick Hunter, Chief Op BY1QH 

Room 316, Buifding 25 

Tsinghua University 

Beijing 100084 

People's Republic of China 

Packet BY1QH @ JA5TX.JPNAS 

More than 30 Chinese Amateur Ra¬ 
dio Veterans spent a lovely day at 
BY1PK, the Headquarters of the China 
Radio Sport Association (CRSA), on 
January 20 in Beijing. Many of them 
were friends before 1949 and seeing 
each other again in this special place 
has turned out to be something quite 
exciting. Mr. Tong BZ1AA and Mr. 
Chen BZl HAM were present on behalf 
of the CRSA. 

TUARC has been honored by visits 
from many other hams. Some of those 
have been: Dieter DJ7BU, a German 
engineer at Siemens, with friends 
Meng BZ1FB and Ling BZ4ROM; Ben¬ 
ny BV4HF, a 23-year-old medical stu¬ 
dent; Mr. Li Liang BY2SY and Miss Du 
Fan BY6NZ. 

We have been very pleased with the 
response from many who have wished 
to exchange flags with us. We look for¬ 
ward to many more. We are now on the 
WARC bands using a Kenwood 440S 
and a ground plane vertical antenna. 
Sorry, CW on 12/17/30 meters is not 
available at this moment. 

Our thanks to many who have sent 
us messages and talked with us on 
the air. Our continued thanks to those 
who pass this information on to the 
rest of the world via packet and maga¬ 
zines. What questions do you have? 
We would be glad to answer them for 
you. Q 





iVJER 

INC 
YOUR TOWER 
AGAIN 


Are you too scared or too oid to omo? Ne^er cSmo 
agan with ms tower and elevator tram sysrar; 
voyager towers are 13 ana IS rich triangular strut* 
tures stackable to any neignt bi 7 M2 .8 3/4* oner 
section lengths. Easy to install nrnge Dase, walk uo 
erection. Next Diumo tower wrth ieveltng bolts in Dase. 
Mount rotor and large heavy beams on Hazer tram 
ano with one hand winch to top of tower for normal 
operating position. Safety lock system operates while 
raising or lowering. At last a cheap, convenient and 
safe way to install and maintain your beam. This is a 
deluxe tower system that you can enjoy today 

SPECIAL TOWER PACKAGE: 50 ft. high Dv 18" face 
newer kit. concrete footing section. nmgea Dase 
HAZER kit. PTiEystran guy wres, turntxxxes. earcr- 
screw anenors, icr mast, trsrust oea-ing. too kit. 
ground rod and damp, rated a 1 i5 so. ft. antenna load 
(SIOOMRH. $1974.95. 

HAZER KITS 

HAZER 2 for Rohn 25-hvy duty alum 12 sq ft 
wind load 324.95 

HAZER 3 for Ronn 25-std alum 8 sq fr 
wind load 252.95 

HAZER d for Rohn 25-hvy galv stl i€ so ft 
wind load 305.95 

TB-25 Ball tnrust bearing 2'/:" max mast OS 74.95 


Sam faction guaranteed CaS today and order 
DY vna M fc or man cnecic immediate delivery 

den Martin Engineering, Inc. 

Dept. A 
RR 3, BOX 322, 

Boonvllle, MO 65233 

816-882-2734 

FAX; 816-882-7200 
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ATTENTION ACC OWNERS! 

AJVD ALL OTHER REPEATER 
CONTROLLER OWNERS! 



D VMS/1 + 

Digital Voice Mail System 

* 1024 user voice mail system, works 
like a voice BBS! 

* All features prompted by a pleasant 
female voice! 

* Storage limited only by available hard 
disk space! 

* Communicates with RC-85/96/850 
using busy/data lines! 

* 100 event advanced scheduler with real 
voice clock/calendar! 

* Background upload/download of all 
files via optional modem! 

* Many other features, too many to list here! 

The DVMS/1+ is now available for $349! 

Demo cassette and manuals available! 


XPERTEK ELECTRONICS 
5312 Ernest Road 
Lockport, New York 14094 
Call today! (716) 434-3008 


EVERY ISSUE 
of 73 

on microfiche! 

The entire run of 73 from October, 1960 
through last year is available. 

You can have access to the treasures of 
73 without several hundred pounds of 
bulky back issues. Our 24x fiche have 98 
pages each and will fit in a card file on 
your desk. 

We offer a battery operated hand held 
viewer for $75, and a desk model for 
$220. Libraries have these readers. 

The collection of over 600 microfiche, is 
available as an entire set, (no partial sets) 
for $285 plus $5 for shipping (USA). 
Annual updates available for $10. 

Your full satisfaction is guaranteed or 
your money back. Visa/MC accepted. 

BUCKMASTER 

PUBLISHING 

“Whitehall” 

Route 4, Box 1630 

Mineral, VA 23117 

703-894-5777 

800-282-5628 
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Above & Beyond 

give you some insight into just what 
is needed to pull off a moonbounce 
contact. 

I hope you use this program to evalu¬ 
ate your typical station for moonbounce 
operations. It will give you a good idea 
of what is going on and will allow you to 
assemble your specific station require¬ 
ments for successful operation 

Mailbox Comments 

Ian Hunt of Bridgetown, Australia, 
questions the availability of the 10 MHz 
standards that i made available quite 
some lime ago in this column. Ian, I am 
sorry to say that the oscillators were a 
bigger hit than i expected. They went 
fast and are now all gone. I even man¬ 
aged to pick up an ‘unheard-of second 
bunch from the same surplus dealer 
who had the first; even these are gone. 
If I can find another bunch of 10 MHz 
oscillators of reasonable accuracy I will 
pick them up and let you know 

I wouldn’t have even made the oscil¬ 
lators available if it hadn't been for Bill 
Brown WB8ELK—I just did not think 
that there would be any interest in them. 
However, Bill wanted high accuracy os¬ 
cillators for an article covering modifica¬ 
tions to a Heathkit frequency counter 
and had difficulty In locating them. Our 
connection was sheer accident. Too bad 
was not able to pick up a larger 
amount of the surplus oscillators. I'll 


Continued from page 72 

keep my eyes open and make you 
aware If anything shows up. 

Joel K04AB inquired about the suit¬ 
ability of a Microwave Sensors, Inc. 
Model 08 microwave motion detector 
for 10 GHz operation (it uses a Mi¬ 
crowave Associates MA86763 unit): "Is 
this unit suitable for 10 GHz operation, 
and do you know where I might find a 
surplus source for more of these units? 
Also, are the 30 MHz IF boards still 
available from you?” 

Well, Joel, I haven't seen your partic¬ 
ular unit but most of them on the market 
operate the same: power (DC) to the 
Gunn diode and connection of the de¬ 
tector diode to a suitable IF amplifier for 
receiving. All units are suitable for 10 
GHz operation as they were intended 
for operation on 10,525 GHz for com¬ 
mercial operation. They usually have a 
frequency adjust screw allowing them to 
be re-adjusted into the amateur portion 
of the band. Also, the IF, a 30 MHz re¬ 
ceiver PC board, is still available and 
the cost is still S10 for the TDA-7000 
and a PC board with a few parts tossed 
in. For a surplus source for microwave 
alarm units, check your local burglar 
alarm companies. 

That’s it for this month. As always, 

I will be glad to answer questions con¬ 
cerning VHF and microwave topics. 
Please send an SASE for a prompt 
reply. 73 Chuck WB6IGP RQ 


OAK HILLS RESEARCH 

QRP Headquarters 


SWITCHED 
CAPACITOR 
AUDIO FILTER 
KIT 



• Designed by Samuel Ulbing, N4UAU , . . 

October, 1992 QST 

• -3 dB bandwidths range from 108 to 2440 Hz 

• Very sharp cutoff. . . 30 dB attenuation just 150 Hz 
outside of passband 

• Very effective on both CW and SSB 

• 12VDC operation. . . Has low current drain of 50 mA 

• Easy to build and align 

• Measures (HWD): 1 3/4" x 4 1/4" x 3 3/4" 

• 100% complete kit including cabinet, all components 
and instructions 

The PC board supplied is a double-sided type with 
plated-thru holes and component screen. 


CAT # SCF-1A 


$ 69.95 xsr 


bam to 6 pm OAK HILLS RESEARCH Michigan 

Mon.-Fri. 20879 Madison Street Add 4 "/ 

EST. Big RapidS, Ml 49307 Slate Sales Tax 

Fax: (616) 796-6633 Orders 800-842-3748 Tech. Info (616) 796-0920 
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New products 


Number 26 on your Feedback card 


Compiled by Hope Currier 


SENSIBLE SOFTWARE 
SOLUTIONS 

CopyCode from Sensible Software 
Solutions is a Morse code trainer for 
the Amiga computer that can be used 
to upgrade your amateur radio license. 
All controls—including frequency, vol¬ 
ume, weight, character formation and 
transmission speeds, lesson length, 
and hide/show text—may be set by 
using a mouse. CopyCode contains all 
the characters on the FCC exam, and 
more. You can practice with the 14 
predefined character groups or create 
your own groups using a unique on¬ 
screen keyboard. CopyCode contains 
thousands of random but repeatable 
sequences of characters, words, Q- 
slgnals, CW abbreviations and QSOs. 
You can also run multiple copies ol 
CopyCode to practice receiving CW 
through QRM. 

CopyCode is priced at $23. For 
more information, contact Sensible 
Software Solutions, 4951 -D Ciaire- 
mont Square, Suite 262, San Diego 
CA 92117-2798; (619) 452-1938. Or 
circle Reader Service No. 202. 


NCG/COMET 


The COMET Model CX-333 
Triband Base/Repeater Antenna, cov¬ 
ering the 2m/220/440 MHz bands, 
is now available from amateur radio 
dealers nationwide. The CX-333 is 
a two-piece white Fiberglas antenna 
with an ABS screw-together connect¬ 
ing joint and compression washer for 
complete waterproofing and easy 
assembly. The overall length is 
10'4", with a gold-plated SO-239 con¬ 
nector. 

COMET’S exclusive SLC (Super 
Linear Converter) design is used to 
produce excellent gain of 6.5/7.8/9.0 
dB. The SLC means that the internal 
element is arranged in a vertical coil, 


The Amiga Troubleshooter by Ian 
Perry of Wilcom Australia Ltd. is a 
simple guide to diagnosing faulty com¬ 
ponents (especially ICs) on Amiga 
A500/A2000 computers. The Amiga 
Troubleshooter is a diagnostic tool 
that takes you through logical steps, 
leading you directly to the source of 


rather than a spring-type coil. This 
design produces higher gain and a 
pattern with a low angle of radiation. 
Additionally, each piece making up 
the element is soldered to the next, 
avoiding connections that could vi¬ 
brate loose, or where corrosion could 
develop to attenuate the signal. As 
with all COMET antennas, it is com¬ 
pletely pre-tuned and includes all 
mounting hardware. 

For the price and more informa¬ 
tion, contact NCQ, 1275 North Grove 
St, Anaheim CA 92806; (714) 630- 
4541, (800) 962-2611, Fax: (714) 
630-7024. Or circle Reader Service 
No. 203. 

THE GRAPEVINE GROUP 

your problem in seconds. A very high 
percentage of Amiga problems are 
readily fixed by simple substitution of 
integrated circuits (ICs) in existing 
plug-in sockets. The novice, as well 
as the experienced technician, will 
find it simple to use. No other tools 
or equipment are needed. 



The Amiga Troubleshooter is 
priced at $12.95. For more informa¬ 
tion, contact The Grapevine Group 
Inc., 3 Chestnut Street, Suffem NY 
10901; (914)-357-2424, (800) 292- 
7445, Fax: (914) 357-6243. Or circle 
Reader Service No. 201. 

Continued on page 82 


New AOR 
Scanner 


Is Your Shack Grounded? 




' Solid Copper Buss 

Stainless Steel Hardware 
Grounding Stud Every 6 Inches 
Top or Back Installation 


2ft. $11.95 Custom 

3 ft. $16.95 Lengths 

4 ft. $21.95 Available 

Add $3 UPS shipping. 
Ground all of your equipment to a single Mail check/money order to: 
point, earth ground in one easy installation. j.m.S. 

Money back guarantee, if not satisfied! 35 Hilltop Ave 

J. Martin Systems Stamford, CT 06907 


Ground It 


covet ago 
except Uf- 
55) 

VI and wk 
tuning m 
Search £; 
- Selectable Pnnnty Channel 
•Seieetarie Search increir.cn: 
AR1000 5-SSSKHz 

Tow! Pii op, Freight Pe.-iM d •Permanent mornery backup 
(Express Shipping Optional) *25 Day Satisfaction Guarani. 

$ m Full icfund if not Satisfied 

M vl • No Frequencies cut cut 

El * Ail normal accessories mclu 


'429 


COMMUNICATIONS 

10701 E. 106th St. Indpls., IN 46256 

Toll Free 800-445-7717 


COD sligntiy higher 
FAX (317) 849-8794 
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QSL of the Month 


To enter your QSL, mail it In an envelope to 73, Wayne Green Inc., 70 Route 202-N, 
Peterborough, NH 03458. Attn: QSL of the Month. Winners receive a one-year sub¬ 
scription (or extension) to 73. Entries not in envelopes cannot be accepted. 


Never Say Die 

Continued from page 4 
repair. It doesn’t take much to screw up 
the DNA replication process, which Is 
going on constantly as new cells are 
built and old ones phased out. The 
sharp wave fronts ol CW square waves, 
which go from a few hertz on up into 
the microwaves, can’t improve how our 
cells replicate and could help explain 
why hams have about double the 
deaths due to cancer as the general 
public. It might be worthwhile to find out 
if hams are any more susceptible to 
tong-range illnesses than other people. 
When you mess up cells, you don’t 
know what’s going to break down. It 
could be more than cancer. 

If you have a need for a reference 
guide to the published research papers 
In this field there are 21 pages of refer¬ 
ences on the 73 BBS ... so far. 

Cellular radios and cancer? I'll be 
amazed if there isn't a connection. 

Me? A Bore? 

Forsooth! Well, I can be when faced 
with a contact with someone who just 
refuses to talk. Is it residual mike fright 
which has persisted for decades? 
Some of these non-talkers have some 
fairly old callsigns. Is it that they've nev¬ 
er done anything? Never read anything 
much? Never gone anywhere? Never 
really thought? No, I'm sure that if I 
could sit down with them I could pry 
some Interesting stories out of them. 

Many of the DX ops i talk with are 
bitterly critical of American operators. 
All Americans seem to want is a QSL 
card I Many American ops seem to have 
had their contact formula spiels frozen 
at around the time of their first contact 
Well, it's a lot easier than having to 
think. Thinking, apparently, is hard 
work. Well, I suppose so. It’s something 
which Is battered out of us In school, 
where a thinking student is a teacher’s 
worst nightmare. It’s almost impossible 
to beat a habit mercilessly pounded into 
us over 16 years ol school. 

Our whole society is built around not 
having to think. TV provides us with 
endless semi-entertainment that sel¬ 
dom demands any actual thinking. 
Movies are geared to entertainment, 
not thinking. Most business Is routine 
and thinking is punished when it inter¬ 
rupts the routine. Talk with friends is 
mostly blather, with no sign of thinking 
involved. Gossip. The reason US and 
People magazines were started is be¬ 
cause too few people could cope with 
Time and Newsweek, The news maga¬ 
zines tended to call for some thinking, 
something Donahue, Oprah, and US 
don't 

A Cultural Straitjacket 

The wonder is that a few American 
hams have managed to break free of 
this educationally and culturally built 
straitjacket and are able to conduct In¬ 
teresting, intelligent conversations over 
the air. The one-way nature of our con¬ 
tacts which, despite improvements in 
communications technology, we fiercely 
refuse to drop, makes it much more 
difficult to talk than a normal two-way 


conversation. I sure hope a few hams 
will start working on some practical du¬ 
plex systems so we can make talking 
easier. 

We can do this via frequency sepa¬ 
ration, so we can both transmit at the 
same time, or we might do it via time 
splitting, where we share a frequency 
but send sound samples several thou¬ 
sand times a second. This would allow 
us to have as many as six or seven 
people all talking on the same frequen¬ 
cy at the same time to each other, with 
everyone hearing the others. 

In the meanwhile, if those of us who 
are looking for more than a QSL card 
out of a contact can make a serious ef¬ 
fort to get others to actually talk, per¬ 
haps in another generation we’ll begin 
to see some results. We might establish 
some special frequencies for actual 
non-QSL contacts. Do you think there Is 
any potential for conversational nets? 


I’m not sure what the benefit is of 
nets where dozens to hundreds of ops 
check in lo the net control and report 
they have no traffic. You can’t talk with 
dozens of people. Oh, you can lecture 
them, but that isn’t talking. Nets have 
the benefit of convincing thousands of 
hams that they’re doing something. The 
upside of nets is that at least they sel¬ 
dom require anyone to think. 

So? So what can you talk about? 
Well, if nothing else you might ask ’em 
If they’ve read the latest baloney In my 
editorials. I cover all sorts of topics, so 
you can rip me apart on about almost 
anything. You are always telling me that 
you don't agree with everything I write. 
Okay, put your big mouth where your 
pen is and tell the next chap you are in 
contact with what you disagree with and 
why. Tell 'em what you think of Wayne’s 
pontificatlons. 

I'm Stupid and Ignorant 

Tell ’em you think I’m stupid and ig¬ 
norant for suggesting that our public 
schools are destroying our kid’s minds. 
Tell ’em what a lousy thing I did when I 


started pushing for a no-code license a 
few years ago and how amateur radio 
has gone to hell In a handbasket as a 
result of this accursed new license. Tell 
'em how repeaters have screwed up 
hamming and I never should have pro¬ 
moted ’em back in 1969. 

If you're short of mud to throw at me, 
I’ll be glad to wet down your adobe ha¬ 
cienda so you can have more ammuni¬ 
tion. Half of you will absolutely hate my 
pro-choice thoughts. The religiously 
overwrought will go bananas over my 
ideas on religion and have enough to 
talk about to keep them going for a gen¬ 
eration. But hey, you’ve never asked 
me about God, Christ, Mohammed, Sri 
Krishna, Smith, Moroni, and Amee 
Semple McPherson. There are whole 
new fields of controversy to blow out of 
proportion. 

We aren’t short of groups looking for 
fights. There’s feminism, homo-ism, 


cripple-ism, a wide range of religious 
fundamentalisms, a few political-isms. 
Oh yes, racism. So if we can't have in¬ 
telligent conversations over the air, per¬ 
haps we can at least vent our bigotries 
and non-thinking prejudices, perhaps 
building up more steam than we can let 
off. 

The upside of this is that when peo¬ 
ple get angry they louse up their im¬ 
mune system and are open to all sorts 
of both long- and short-range illnesses. 
Short-tempered people tend to be sick¬ 
er and shorter-lived, so we don't have 
to deal with them for as long. 

When you run into an angry, sarcas¬ 
tic person over the air you can sign off 
and change frequencies. But pity his 
family and business acquaintances who 
have to live with this poison! I get letters 
from angry people. Not many, but a few. 
That’s natural because I write what I 
think ... always with the proviso that if 
you disagree I want to hear why you 
disagree. Angry people don’t have any 
whys, just vehemence. I often waste my 
time trying to answer their angry letters, 
explaining why I've come to the conclu¬ 


sions I have. This usually brings anoth¬ 
er letter telling me how stupid and opin¬ 
ionated I am. Sure, I’m opinionated, but 
at least I’ve done a lot of homework be¬ 
fore arriving at my opinions. 

Using Edison’s definition of genius, 
mine is 99% perspiration and 1% inspi¬ 
ration. But you know, after the 99% per¬ 
spiration, that little 1% of Inspiration is 
very exciting and makes the perspira¬ 
tion more than worthwhile. So I keep 
buying books which are recommended 
as being worthwhile and reading them, 
highlighter always at hand. I keep a 
growing clip file of ideas from maga¬ 
zines. I find the most interesting people 
I can to discuss ideas. I’d love to run in¬ 
to you on 10, 15, or 20m and find out 
what you've done that we can talk 
about But if all you’re after is a crummy 
New Hampshire QSL you can go jump 
in a lake. 

You probably aren’t going to run Into 
me during contests. I’ve done contests. 
I’ve done all the contests. I’ve worked 
all the countries I ever want to work, so 
I don’t need any more QSLs. I’ve 
thrown out more certificates than 99% 
of you have collected, so I don’t need 
any more certificates. No, when it 
comes to hamming, I mostly like to 
have conversations. 

Oh, it’s fun to make contacts via the 
satellites, even though some of them 
don’t support long conversations. But 
having done that and earned a bushel 
of QSLs In the process, I don’t seem to 
find myself driven to get my station set 
up again for OSCAR. 

Satellite contacts are something I 
recommend everyone try. But the con¬ 
tacts tend to be more like a contest and 
after awhile the fun wears thin. Few of 
us other than true-blue DXers enjoy an 
endless contest. 

Heck, after DXing from over 50 coun¬ 
tries, I don’t seem to be as interested in 
working the pile-ups from rare spots as I 
used to. Oh, that was tons of fun and I'll 
never forget one minute of any of my 
trips. But I’ve done that, and don’t seem 
to be as readily volunteering for the 
hardship duty that goes with many DX- 
peditions. Besides, it’s time I got you to 
get out there and have the fun. 

Maybe you can practice up a bit be¬ 
fore we make a contact. Maybe you can 
try to break that habit of not actually 
talking over the air. How about trying 
some contacts where you do not men¬ 
tion your equipment... not even your 
antenna. Keep your signal report to just 
readability. I do want to be sure you can 
hear me when we're talking. I’ll bet 
you’ll find this a serious strain on your 
ingenuity at first. 

Remember, the more you get the 
other chap lo talk, the more interesting 
the contact is going to be for him. He’ll 
never notice that you aren’t talking 
much, but are mainly asking him ques¬ 
tions about him. All he'll know is that 
he’s had more fun during this contact 
than he’s had in ages. 

However, when we contact you 
should do most of the talking. Remem¬ 
ber, I’ve been sharing my joys and dis¬ 
appointments with you via my editorials, 
so now it’s your turn to tell me about 
you. Q 
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“This usually brings a letter telling me 
how stupid and opinionated I am. ” 




New Products Continued from page 78 

RAI ENTERPRISES 



“Quickyagi" from RAI Enterprises is 
an inexpensive and easy-to-use yagi 
modeling/optimizing program that is 
both fast and accurate, and Is used by 
antenna manufacturers, universities, 
government agencies and amateurs 
worldwide. *Quickyagi" utilizes a highly 
intuitive user interface with fully 
prompted functions, single key stroke 
menus, and scrolling highlight data ac¬ 
cess. Designed for nontechnical as 
well as technical users, it utilizes a 
unique auto-design function. The user 
only needs to input the desired fre¬ 
quency of operation, the number of di¬ 
rectors, and the element diameter(s), 
and the program will automatically de- 


The second edition of The 
" Grounds " for Lightning & EMP Pro¬ 
tection is now available from 
PolyPhaser Corporation. This expand¬ 
ed and updated edition contains 100 
pages of information detailing the 
proper techniques for grounding and 
the protection of electronic equipment 
from the destructive energy of light¬ 
ning and nuclear EMP. The publica¬ 
tion’s primary focus is on protecting 
radio communications equipment. 


sign and optimize a yagi, with a choice 
of optimum F/B ratio or optimum gain 
at the selected front-to-back ratio, 
while attempting to maintain minimum 
side-lobe levels. Other options include 
a bandwidth optimizer with a choice of 
wide or minimum frequency bandpass 
and pattern bandwidths. The auto-op¬ 
timizing function may be used sepa¬ 
rately to optimize existing yagi de¬ 
signs. 

"Quickyagi 2.5" is priced at $37, 
plus shipping and handling. For more 
information, contact RAJ Enterprises. 
4508 North 48th Drive, Phoenix AZ 
85031; (602) 848-9755. Or circle 
Reader Service No. 205. 


Other in-depth protection topics cov¬ 
ered are: telephone, central office 
equipment, computers, local area net¬ 
works, cable TV, TVRO, and security 
cameras. 

This how-to-do-it publication is 
priced at $22.95. For more informa¬ 
tion, contact PolyPhaser Corporation. 
Customer Service Department, PO. 
Box 9000 , Minden NV 89423-9000; 
(702) 782-2511. Or circle Reader Ser¬ 
vice No. 204. 


FLYTECRAFT 

FLYTECRAFT has introduced two 
new antenna models, the Model CFN 
and the SFX line. The Model CFN (left) 
is a 16-element, wideband VHF/UHF 
antenna designed for amateur radio op¬ 
erators or scanner enthusiasts, and for 
all frequencies from 50 through 1300 
MHz. It provides a solid low angle of ra¬ 
diation or reception with a low SWR 
across the spectrum (less than 1.7 to 1 
with unity gain). The Model CFN is de¬ 
signed for both indoor and outdoor use, 
and for permanent or portable use (to 
assemble, you simply Insert the ele¬ 
ments and tighten the screws). 

The SFX line of monoband vertical 


antennas (right) comes in five different 
versions for 40, 30, 20, 15 and 10 me¬ 
ters. These antennas are only nine feet 
high (the 10 meter model is seven feet) 
and are designed to sit on a patio, lawn 
or baicony. They can be set up or taken 
down in just a couple of minutes, and 
they are unobtrusive enough for anten¬ 
na-restricted locations. 

The CFN is $119.95 (plus $5.50 
S&H); the SFX 40, 30, 20 and 15 are 
$99.95 each and the SFX 10 is $89.95 
(plus $6.50 S&H per antenna). For more 
information, contact FLYTECRAFT, PO. 
Box 3141, Simi Valley CA 93093; (805) 
583-8173, (800) 456-1273. Or circle 
Reader Service No. 206. 


POLYPHASER CORPORATION 


Amateur Software 
and Hardware for 
the Commodore User 


RRT-1 


ART-1 : A complete interface system for send 
and receive on CW, RTTY (Baudot & ASCII) and 
AMTOR, for use with the Commodore 64/128 
computer. Operating program on disk included. 

$199.00 


AIR-1 : A complete interface system for send 
and receive on CW. RTTY (Baudot & ASCII) and 
AMTOR, for use with Commodore VIC-20. 
Operating program in ROM. 

$99.95 


RR-1 


SWL 

AIRDISK: An AIR-1 type op¬ 
erating program for use with 
your interface hardware. Both 
VIC-20 and C64/128 programs 
on one disk. $ 39.95 

AIR-ROM: Cartridge version 
of AIRDISK for C64/128 only. 

$59.95 

MORSE 

COACH 


SWL: A receive only cartridge for CW. RTTY 
(Baudot & ASCII) for use with Commodore 64/ 
128. Operating program in ROM. 

$69.95 


MORSE COACH: A complete teaching 
and testing program for learning the Morse 
code in a cartridge. 

For C64 or Cl28. $49.95 

VEC SPECIAL $39.95 


G and G ELECTRONICS 

OF MARYLAND 

8524 DAKOTA DRIVE, GAITHERSBURG, MD 20877 
(301) 258-7373 


MAKE RADIO FUN AGAIN! 


REPEATER AMPSlBEPMTttMAPBOOK 

NEW! 

1993-94 

INCLUDES: 
lOM. 2M 
220 MHz 
440 MHz 
900 MHz 
mm ^ m 1-2 GHz 

Our quality Repeater Maps are now 
itlable in' 



Use the QUICK-N-EASY 
REPEATER MAP to find the 
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Why We Were Not at Dayton 

As I write this, the Dayton Hamven- 
tion is a week ahead. When you read 
this, the Hamventlon will be six weeks 
in the past. (Kinda* like time travel, 
isn’t it?) I can assume that there are 
several thousand of you who took note 
that, for the first time in almost 30 
years, 73 did not have a booth at Day- 
ton. Wayne and 1 were both there— 
Wayne to give his annual forum, me to 
walk around and bother people—but 
we did not have a display booth as 
we've always had. 

i hope those who renew their sub¬ 
scriptions at Dayton every year were 
able to find one of the several thou¬ 
sand fliers we printed, offering the 
same deal that we would have offered 
in person. (If not, just send your 
Hamvention ticket stub, along with 
your renewal and $15, to: 73 Amateur 
Radio Today! Dayton Subscription, 70 
Route 202 North, Peterborough NH 
03458. Do not send it to the regular 
renewal address.) 

Many of you are probably curious 
as to why we decided to bypass 
Dayton this year. There are two main 
reasons. 

Reason #1 

We do not go to hamfesls to make 
a direct profit, in fact, if you look at 
what it costs to attend a show, com¬ 
pared to the actual dollars we take in, 
you’d think that we lose a lot of money 
at every show we attend. Added to the 
cost of booth rental, air fare, hotel and 
meals, is the hidden cost of lost rev¬ 
enue. 73 is a pretty tight ship. We 
don’t have enough staff to send to as 
many hamfests as we’d like. When I’m 
traveling to and from a hamfest, I’m 
not in the office and that can cost the 
company money in lost productivity. 
Even more important, every day that 
an ad sales rep is not in the office is a 
day of lost sales, i wish i could hire a 
few people to do nothing but travel to 
a different hamfest every weekend, 
but i can’t. 

Every day spent out of the office is 
a trade-off. Where the money spent on 
hamfests does pay off is in advertising 
dollars and public relations. Just being 
at the show puts us in front of sub¬ 
scribers and potential subscribers. 
This is good PR. Where the big money 
comes in is in advertising revenue. 
Hamfests are an opportunity to gel 
face-to-face with our advertisers—to 
thank the ones who are regular adver¬ 
tisers, and to build a relationship with 
those who aren’t, in the hopes that 
they someday will become advertising 
clients. We spend a lot ol time on the 
floor of the convention, just saying ‘Hi’ 
to our advertisers (and non-advertis¬ 
ers). We also work after the hamfest 
closes its doors for the night, going to 
dinner with potential advertisers, work¬ 
ing out special promotions, or just so¬ 
cializing. Working a hamfest is usually 
at least a 12 -hour day (and most of 
that is on your feet), but it pays off. 
Signing a single advertiser to a 12 - 
month contract for a single page pays 
for the expenses of attending five 
hamfests. 

The problem with Dayton is that it is 
so big that we don't get to spend any 
time with our advertisers. It is so 
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crowded that we don’t have a chance 
to really talk to those who stop by the 
booth. All we can do is take their mon¬ 
ey and then say, “Next, please." 

Dayton is so expensive to attend 
that there is no way we can make 
back the cost. Even though we sell at 
least 10 times the number of subscrip¬ 
tions we sell at any other hamfest, that 
revenue doesn’t even come close to 
offsetting the enormous expense of at¬ 
tending. For what it costs to attend the 
Dayton Hamvention, I can attend five 
or six other shows, which is a much 
smarter way to spend an already tight 
budget 

Reason #2 

The other reason we finally stopped 
throwing money down the Dayton hole 
is that the Hamvention is, in my not- 
so-humble opinion (as well as the 
opinions of many members of the am¬ 
ateur radio business community), the 
absolute worst-run hamfest of the 
year. Somewhere along the line, the 
Dayton Hamvention became a busi¬ 
ness—a big business—and yet it is 
still managed as if it were a local club 
event 

The price of a booth at Dayton is 
over twice the price of a booth at most 
major hamfests. What do you get for 
this overly-inflated price? Not much! 
You get to wait around for hours while 
the contents of your booth are deliv¬ 
ered. You get to pay extra for such ba¬ 
sics as a table skirt You get to spend 
houra hunting down someone who can 
answer the most basic of questions. 
You get to spend the night at a hotel 
that is probably at least a 30-minute 
drive from the convention. You get to 
spend three days in a dirty, smelly and 
hot building that is nowhere near large 
enough to hold the number of atten¬ 
dees and exhibitors (every year i won¬ 
der where Dayton’s fire marshal is). 
You gel to pay extra to staff your booth 
with enough people to property run it. 
You get to wait again on Sunday for 
the contents of your booth to be 
“checked-in" before you can leave, in 
short, after putting over a thousand 
dollars into the Hamvention coffers 
(and thousands more into the local 
economy), you get treated like your 
business isn’t important The attitude 
is, “we don't care if you're here or not, 
because we’ll still make gobs of mon¬ 
ey without your business." 

Speaking of money, I've often won¬ 
dered where all that money goes. 
There are 657 exhibitor spaces at 
Dayton. Each one of those spaces 
costs at least $425. For some strange 
reason, Dayton is the only place i 
know of where a second booth space 
costs more than the first. For the sake 
of simplicity, let's say every booth sold 
for the single booth price. That’s 
$279,225 just for the inside booths. 
There are roughly 4,350 flea market 
spaces, each selling for between $30 
and $50 each. Let’s split the difference 
and say the average space goes for 
$40. That’s another $174,000. Each 
one of those spaces has at least one 
person, and that's an additional $11 
each. Add another $47,850. Paid at¬ 
tendance has been over 30,000 for 
several years, but let’s use that as a 
Continued on page & 1 
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Jim Gray W1XU 
210 East Chateau Circle 
Payson AZ 85541 

The HF bands this month are ex¬ 
pected to provide a mixed bag of condi¬ 
tions. The summer solstice occurs while 
the sunspots continue their steady de¬ 
cline, as evidenced by the Solar Rux 
data given by WWV at 18 minutes past 
each hour. 

You may expect the best days (G) 
on the 5th, 10th, 18th, and 30th . . . 
give or take a day or two. The worst 
days (VP) are likely to occur on the 
days from the 21st to the 27th, when 
conditions are very likely to be violently 
disturbed with active to storm condi¬ 
tions taking place in earth’s magnetic 
field. Signal absorption levels are likely 
to be very high and DX poor to nonexis¬ 
tent A full eclipse of the moon will oc¬ 
cur on June 4th. 

During the period between the 21 st 
and 27th you may also expect some vi¬ 
olent weather and other geophysical 
phemonena. Be aware of the 
possibility of a hurricane about 
that time. There may also be 
some possible earthquakes and 
volcanic eruptions around those 
dates. Although such a report is 
speculative in the extreme, keep 
a sharp lookout and let me know 
what you experience at your lo¬ 
cation. The first day of June is 
also likely to be very poor (VP) 
to poor (P), but conditions will 
rapidly improve. 

On Good days and even Fair 
days you will find 10 and 12 
meters opening out to 1 , 000 - 
1,500 miles, with very high sig¬ 
nal strengths and rapid fades, 
due to sporadic E-layer ioniza¬ 
tion. On 15 and 17, meters, you 
will find trans-equatorial DX on 
Good days with occasional 
openings on east-west paths 
peaking during the afternoon 
hours at your location. Remem¬ 
ber, DX travels westward with 
the sun. The 20 meter band is 
likely to be the best DX band 
during June, with strong condi¬ 
tions on Good days to most 
parts of the world. Early morning 
and late afternoon hours are 
particularly favorable for DX, 
and you can expect short skip to 
be strong out to 500 miles or so 
during the daylight hours. The 
30 and 40 meter bands will give 


you excellent DX opportunities during 
the evening, nighttime and early morn¬ 
ing hours on Good days, subject to 
thunderstorm QRN (which certainly can 
dampen your enthusiasm). Short skip 
will also be good on this band, often as 
far as 2,000 miles at night. Midnight DX 
to Europe and dawn DX to the Orient 
can be expected on good days. In gen¬ 
eral, 160 and 80 meters are not consid¬ 
ered to be good bands during daylight 
hours due to excessive absorption of 
signals. Occasional DX openings may 
be encountered on particularly favor¬ 
able nights, peaking toward sunrise, but 
high noise levels will tend to be discour¬ 
aging in the presence of strong weather 
fronts (see Poor and Very Poor days). 

Predictions and forecasts are both 
an art and a science, so your scribe can 
be very wrong or very right on occa¬ 
sion, but I’m generally "on the money," 
so please let me know how these fore¬ 
casts work for you. See you next month 
... W1XU EQ 


EASTERN UNITED STATES TO: 



D 

ra 

El 

ra 

Cl 

ra 

pi 

O 

El 

n 

El 

B 



El 



B 

B 

0 

0 

0 

0 

99 

9 

g.vfc.V 


H 

mi 

mi 


m 

^9 

0 

0 

B 


B 


El 

m 

mi 

mi 

— 

— 

B 

B 

0 

0 

B 

B 


B 

El 

B 

B 

a 

H 

B 

B 

B 

B 

E3 

E3 

9=H3!Z2!lH 




a 

n 


B 

n 

n 

a 


H 


n 


0 

3 

El 

H 

B 

B 

3 

0 

m 

B 

92E^HI 

0 

H 

n 

h 



B 

El 

m 

10 

HI 

0 

9Z£2Z^^99H 

^9 

El 

0 

5 

B 

B 

0 

^9 

B 

99 

|0 

0 


El 

El 

B 

o 

B 

— 

B 

B 

B 

B 

CE 

fffr 


H 


H 

SI 

Hi 

H 

B 

B 

pw 

— 

mi 

H 

Esms 

m 

El 

n 

B 

B 

3 

B 

B 

El 

B 


iHT 



a 





0 



a 

O 

B 



0 



im 

mi 

0 


B 

B 

B 


BTirr 

Q 


fly 

m 

B 

H 

a 

3 

B 


CENTRAL UNITED STATfiS TO: 

93S2HHS 

El 

m 

H 

H 

H 

H 

ib 

b 


0 

H 

B 


El 

El 

El 

i 

3 

H 

hi 

3 

99 

H 


0 

ESSnSfSHi 

(S3 

a 

B 

i 

^9 

a 

E3 

0 


3 


EE 

EEE3E33H 

0 

El 

El 



B 

— 

B 

B 

B 

B 

B 


n 

ra 

a 

m 

— 


01 

El 

B 

B 

B 

IH 

ESSEHHKi 

o 

El 

B 


B 

□ 

^9 

B 




B 




mi 

s 

01 

— 

01 

B 

99 

0 

mu 

0 



0 

pp 


M| 

Pp 

0 

El 

0 

0 | 

pp 

0 

EgJJJg^H 

El 

El 

b 

0 

|| 

H 

0 

E3 

B 

B 

B 

B 


B 

0 

B 


H 


0| 

B 

0 

3 


H 

EnaSl?»W 

El 

El 

FI 

H 

3 

m 

Hi 

El 

n 

El 

B 

B 

ESBgESggi 

HI 


Hi 


m 

pp 

^9 

|0 

10 

B 

ry 

B 



0 

a 

B 

3 

0 

0 

B 

□ 

B 

Hi 


j WESTERN UNITED STATES TO: 

H££Z309H 

B 

□ 

B 

B 

fly 

'0 

B 

0 

0 

m 

99 

(TO! 

EHUiniMB 

B 

IB 

E3 

HI 

El 

0 

mi 

0 

im 

3 

ee 

o 


a 

IB 

B 

B 

^9 

a 

0 


u 

0 

0 



□ 

B 

23 

c. 



3 

B 

0 

D 

Q 

£3 


D 


n 


0 

0 

0i 


01 

233 

B 

FI 

ESjZHHMI 

EE 


a 

B 

Cl 

□ 

01 


B 


2D 

52E 

9HH3H9H1 

B 

o 

IB 



3 

^9 

B 

B 

0 

a 


E323HH 

El 

B 

B 

i 

3 


^9 

B 


n 


EO 

9^j£7!|0 

Q 

IB 

rg 



0 

0 

B 

U 

B 


B 


O 

b 

B 

B 

a 

o 

0 

0 


B 

3 

0 

BE55ES3H 

m 

m 

EE 




'0 

B 

a 

□ 

El 

B 

F^INiTTT^y 

EI 

H 

o 


0 

0 

0 


0 

EX 

D 


Errji^HH 

a 

a 

5 

0 

01 

3 


B 

B 

a 

H 

0 

9SJE2S1H 

B 

SIS 


EH 

0 



B 

IB 





~ b p l im n gMCHBueanycnr 


JUNE 1993 

SUN MON TUE WED THU FRI SAT 



1 P 

2 P-F 

3 F 

4 F-G 

5 G-F 

6 F 

7 F-P 

8 P-F 

9 F-G 

10 G 

11 G-F 

12 F-P 

13 P 

14 P 

15 P-F 

16 F 

17 F-G 

18 G 

19 G 

20 G-F 

21 F-P 

22 P 

23 VP 

24 VP 

25 VP 

26 VP 

27 P 

28 P-F 

29 F-G 

30 G 




















Take Your CW Station on the Road 


RV Ant 
Mount 




JULY 1993 
ISSUE #394 
USA $2.95 
CAN $3.95 
A WGI Publication 
International Edition 




SPEED 

LIMIT 



r 


Installing 
N Connectors 



Stacking 
UHF Antennas 


73 Reviews 

AEA Hamlink 

HP Digital 
Multimeter 




Special Advertising Insert: 
Summer Catalog from 




















THE TEAM 

PUBLISHER/EDITOR 
Wayne Green W2NSD/1 

ASSOCIATE PUBUSHER/EDITOR 
David Cassidy N1GPH 


MANAGING EDITOR 
Hope Currier 

SENIOR/TECHNICAL EDITOR 
Charles Warrington WA1RZW 

EDITORIAL ASSOCIATES 
Sue Jewell 
Joyce Sawtelle 

CONTRIBUTING EDITORS 
Bill Brown WB8ELK 
Mike Bryce WB8VGE 
Joseph E. Carr K4IPV 
David Cowhlg WA1LBP 
Michael Geler KB1UM 
Jim Gray W1XU/7 
Chuck Houghton WB6IGP 
Amie Johnson N1BAC 
Dr. Marc Leavey WA3AJR 
Andy MacAIUster WA5ZIB 
Joe MoeB K0OV 
Carole Perry WB2MGP 
Jeffrey Sloman N1EWO 


ADVERTISING SALES MANAGER 
Dan Harper 

ADVERT1SWG COORDINATOR 
Judy Walker 
1-603-924-0058 
1-800-274-7373 
FAX: 1-603-924-9327 


GRAPHIC DESIGN 
Suzanne Sell 

GRAPHIC SERVICES 
FllmWorks, Inc. 
Hancock NH 

TYPESETTING 
Linda Drew 


CIRCULATION MANAGER 
Harvey Chandler 
To subscribe: 1-800-289-0388 


WAYNE GREEN, INC. 

Editorial Offices 
70 Route 202N 
Peterborough NH 03458 
1-603-924-0058; 

FAX: 1-603-924-9327 

Subscription Services 
1-800-289-0388 

Foreign Subscribers 
1-609-461-8432 


73 Amateur 

Radio Today 


July 1993 
Issue #394 


TABLE OF CONTENTS 


Audit Bureau 
of Circulations 

Member 


Reprints: $3,00 per article 
Back issues: $4.00 each. 

Write to 73 Amateur Radio Today, Reprints, 
70 Route 202N, Peterborough, NH 03458. 

Printed in the U.S.A. by Quad 
Graphics, Thomaston, Georgia. 



AES's new HamUnk. For the full story, see page 20. 

FEATURES j 

10 

Type “N" RF Connectors 

How to install and use them. 

....WB2WIK/6 

16 

Mobile CW Operation 

Ham radio's oldest mode keeps rolling. 

.WB2W1K/M6 

28 

A Tilt-Over/Swivel Antenna Mount for Recreation Vehicles 
Take your full-size vertical on the road. 

.W4PVI 

34 

Expanded Range Direct-Reading Inductance Meter 

Build this cheap choke checker. 

.W8VWX 

38 

Deluxe Function Generator 

This simple project has many uses. 

.KC3ZQ 

40 

A Universal Speech Processor 

An easy upgrade for your transceiver,. 

.K9EUI 

43 

Stacking UHF Antennas 

Get gain with less pain. 

.WB4HFN 

53 

Nine to 10 

What to do when 10 meters is closed. 

.Nil) 

REVIEWS j 

20 

The AEA HamUnk Model HL-60 

Does your radio miss you when you’re not home?. 

.WA6TWF 

24 

The Hewlett Packard HP 34401A Digital Multimeter 

Add a top quality test instrument to your workbench. 

.WB8VGE 


Cover Find out flow, to set up your own mobile CW station. See page 16. 
Photo by David Cassidy N1GPH. 


1 DEPARTMENTS 

76 

Above and Beyond 

81 

Ad Index 

78 

Ask Kaboom 

74 

ATV 

87 

Barter ’n' Buy 

60 

Carr’s Comer 

B5 

Dealer Directory 

17 

Feedback Index 

79 

Ham Help 

70 

Hams with Class 

64 

Hamsats 

68 

Homing In 

6 

Letters 

4 

Never Say Die 

75 

New Products 

58 

Packet & Computers 

96 

Propagation 

72 

QRP 

8 

QRX 

96 

Random Output 

67 

RTTY Loop 

80 

73 International 

83 

Special Events 

94 

Uncle Wayne’s 
Bookshelf 

FEEDBACK... 

FEEDBACK! 

It's like being there—right 
here in our offices! How? 

Just take advantage of our 
FEEDBACK card on page 

17 

You’l 1 notice a feedback 

number at the beginning of 
each article and column. 

We’d like you to rate what 
you read so that we can 
print what types of things 
you like best. And then we 
win draw one Feedback 
card each month for a free 
subscription to 7.T 


Editorial Offices 

70 Route 202N 
Peterborough NH 03458 
phone: 603-924-0058 


Advertising Offices 
70 Route 202N 
Peterborough NH 03458 
phone: 800-274-7373 


Circulation Offices 
70 Route 202N 
Peterborough NH 03458 
phone: 603-924-0058 


Mmscripts Contributions in the form o( manuscripts with drawings arwtfor photographs are welcome and wiB 
be considered for possible pubfccation. We can assume no responsibility for loss or damage to any material. 
Please enclose a stamped, seB-addressed envelope with each submission. Payment for the use of any unsoficit- 
ed material wiS be made upon pubBcation. A premium wfll be paid for accepted articles that have been submitted 
electronically (CompuServe ppn 70310,775 or MCI Mail “WGEPUB" or GEnie address "MAG73“) or on disk as an 
IBM-compatible ASCII file. You can also contact us at the 73 BBS at (603) 924-9343, 300 or 1200 baud, 8 data 
bits, no parity, one stop bit. All contributions should be directed to the 73 editorial offices. "How to Write for 73 
guidelines are available upon request. US citizens must include their Social Security number with submitted 
manuscripts. 

73 Amafaur Radio Today (ISSN 1052-2522) is published monthly by Wayne Green Inc., 70 Route 202 North, 
Peterborough NH 03458. Entire contents ©1993 by Wayne Green Ino. No part of this publication may be repro¬ 
duced without written permlsson of the publisher. For Subscription Services, write to 73 Amateur Radio Today, 
P.O. Box 7693, Riverton NJ 08077-7693, or call 1-800-289-0388. The subscription rate is: one year $24.97, two 
years $39.97; Canada: $34.21 for one year, $57.75 for two years, including postage and 7% GST. Foreign 
postage: $19.00 surface or $42,00 airmail additional per year. All foreign orders must be accompanied by pay¬ 
ment in US funds. Seoond class postage paid at Peterborough, NH, and at additional mailing offices. Canadian 
second class mail registration #178101. Canadian GST registration #125393314. Microfilm Edition-University 
Microfilm, Ann Arbor Ml 48106. POSTMASTER: Send address changes to 73 Amateur Radio Today, P.O. Box 
7693, Riverton NJ 08077-7693. 

Contract: The act of reading this contract proves that you have extraordinary curiosity, creativity and intelligence. 
Therefore, you are hereby legally bound and ordered to select a project and build it, or design one and write an article 
for 73. If that’s too tough, why not by one of the easy-to-build kits offered by our advertisers and then write us a review? 


73 Amateur Radio Today July, 1993 3 






























Eureka! I’ve Got It! 

Unless your short-term memory 
system has been short-circuited by 
Alzheimer s. you should recall my 
grousing about the road blocks our 
stupid simplex communications sys¬ 
tem presents to those few ot us inter¬ 
ested in even attempting to talk about 
more than the weather or an endless 
recitation ot our rig model and serial 
number. 

Simplex . . . where we have to talk 
one at a time. Where the other chap 
prattles on endlessly, repeating every¬ 
thing three times . . . only “everything’ 
turns out to be more like nothing. And 
where there's no way to break in and 
tell him “enough already.' Or even In¬ 
terject an ^uh-huh' now and then. Well, 
we'd sure save a bundle on telephone 
calls it they worked that way. 

Duplex . . . where a person can en¬ 
ter into an actual conversation. It’s no 
wonder we hams tend to talk about 
nothing over the air. We start out In lite 
learning to talk using two-way Instanta¬ 
neous communications. We even have 
the advantage ot being able to see the 
other person, which makes the use of 
hand gestures and body language en¬ 
ter Into the communication process. 

There was an entertaining squib on 
one ot the recent TV magazine shows 
showing people animatedly talking on 
telephones in street phone booths. 
There was a great waving ot hands 
and even arms as they talked. 

Well, it's going to be awhile betore 
we're able to organize duplex ham TV. 
bandwidth limitations being what they 
are, but I've thought of a way we can 
quickly get going with duplex contacts 
on our HF bands. Imagine being able 
to hold an actual conversation with a 
DX operator on 15 or 20m! 

It's those contounded showers that 
do it to me. As I say. I've been grous¬ 
ing about this situation, asking you lor 
a solution. So. there I was in Dayton, 
on the morning ol the opening ot the 
Hamvention, taking a shower. Bam! It 
hit me! Ol course, the answer is sim¬ 
ple. 

Most ot my really Ingenious ideas 
come to me in the shower. My employ¬ 
ees cringe when I come in to work and 
say. "Hey, while I was taking a shower 
this morning ... * They know this 
probably means we're about to start a 
new business. Eyes roll. A lot ot other 
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people have written about the same 
phenomenon, it apparently has some¬ 
thing to do with negative ions. They 
have a positive effect. I’ve thought 
about putting in a negative ion genera¬ 
tor, but one shower a day is all my em¬ 
ployees can handle. 

The problem we need to solve with 
simplex operation is the blocking of 
our receivers by our transmitter. No, 
we dont have to design new receivers 
which can unblock in a microsecond, 
we can do just fine with the receivers 
we re using right now. And no, I'm not 
talking about transmitting on one end 
of the band and listening on the other. 
For most of us that would still zap our 
receivers. Crossband? Well, almost. 
Now, if you'll stop trying to second- 
guess me and let me explain . . . 

One easy way to be able to listen 
on your own frequency while you re 
transmitting is to separate your trans¬ 
mitter and receiver by a mile or two. 
Did that light up anything for you, or do 
I have to go into the detail? Lets pre¬ 
tend that you have a ham friend a cou¬ 
ple miles away. It could happen. And 
let s just imagine that you might be 
able to work out a deal with him so 
that the two of you could operate at 
different times and use each others 
rigs. All you need is either a telephone 
link, which isn't expensive, or a UHF 
link, which also isn't expensive. My 
choice would be 10 GHz for the link. 
We’ve got 500 megahertz up there sit¬ 
ting totally unused ... a sure recipe tor 
its loss, if the FCC ever gets short of 
frequencies 

10 GHz transmitters are a cinch to 
make. And all it takes is about a tenth 
watt to work anywhere you can see. A 
few years back WA1KPS knocked to¬ 
gether a pair of 10 GHz transceivers in 
boxes about half the size of a half-gal¬ 
lon milk carton. The antenna was a 
small horn corrwig out one side. With 
these we racked a seven-state con¬ 
tact record. I worked him in seven dif¬ 
ferent states and Chuck worked New 
Hampshire seven times. 

With a radio or telephone link we 
can 'ventriloquize" our voices by a 
mile or five and thus be able to listen 
on our own frequency while we talk. Or 
any other frequency, il we want to 
work split-channel. Of course, if you 
both want to operate at the same time 
then you’ll have to go back to simplex 
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until the urge passes. III bel that once 
you get used to duplex, going back to 
simplex will be worse than watching 
TV on a small black and white set wflh 
a rabbit-ear antenna. 

Yes, I know . . . both ends of any 
contacts will have to be set up with re¬ 
mote transmitting to make this work. 
So, we ll have to start setting up some 
special frequencies for duplex pio¬ 
neers to meet. I’m open for sugges¬ 
tions. 14.313? Sure, why not. No one 
is using that frequency right now. It’s 
about time we put it to constructive 
use. We could start in the 14,300- 
14,320 kHz part of the band and grad¬ 
ually expand. When SSB first got go¬ 
ing It was started at the top end of 20m 
and gradually moved on down the 
band, squeezing out AM until it was ail 
gone. 

We re already seeing some sophis¬ 
ticated devices for remotely tuning our 
transmitters and even swinging our 
beams. If we can get duplex into ac¬ 
tion we ll see a lot more of these magi¬ 
cally appearing in our ad pages as en¬ 
trepreneurs get Into the business. 
Eventually we ll start seeing remote 
control circuits built Into our 
transceivers. 

You say this must be Illegal? Go 
soak your head! With sideband we 
have no carrier, so when we re listen¬ 
ing we re not transmitting. This is per¬ 
fectly legal. 

Please let me know when you get 
set up tor duplex so I can pass along 
the news in 73, thus encouraging oth¬ 
ers to get off their tat butts and get set 
up so they can talk with you. 

The downside ol all this is that after 
all these years of having never said 
anything ot significance during a con¬ 
tact, are you going to be able to actual¬ 
ly talk with people? Can you hack that? 
This may take some getting used to. 

Remotely controlling the rig is a 
snap. Over 20 years ago I hooked up 
a spare Standard Radio 2m repeater 
to my 20m rig so I could operate it 
from anywhere In town. I was into 
morning mountain climbs up Pack 
Monadnock mountain, so I d take 
along my little HT and talk with 20m 
ops all around the world while I got my 
daily exercise. It sure took the bore¬ 
dom out of the walk. Then I took the 
repealer over and set it up in Amman 
as JY73 ... and left it there, along with 


a suitcase full of HTs. I remember say¬ 
ing good-bye to King Hussein via the 
repeater as I was boarding the plane 
heading for Cairo and then home. 

So, once freed from the tyranny of 
simplex, what are you going to talk 
about? Your rig? The weather? Cock¬ 
tail party chit-chat? Can you stick to 
something you actually know about or 
are you going to get off into deep wa¬ 
ter with things where you have to sub¬ 
stitute intuition and belief for thought? 
There s a lot ot that going around. 

The Biggest Change Since 
Repeaters 

It’s about time we got something 
new going. In the late 50s we got go¬ 
ing with sideband. In 1969 we started 
with repeaters, which by 1973 became 
the largest activity in the hobby. In the 
1980s we got interested in packet, but 
this hasn I been the grabber we had 
with sideband and repeaters. Perhaps 
in the 90s we can make duplex our 
new pioneering effort. 

I can see clubs setting up HF trans¬ 
mitters at their repeater sites so club 
members can access the system and 
take advantage of the site and the dis¬ 
tance from their home operating posi¬ 
tion. I ve got a great hamshack loca¬ 
tion in Hancock (NH), complete with a 
tower and beam. I d love to get It set 
up so anyone able to access the 
W2NSD/1 repeater could use this as a 
remote transmitter. I even have a re¬ 
pealer all set up we could use for the 
project. With some of today’s rigs we 
should be able to remotely change 
bands, tune any frequency, and swing 
the beam. We might even figure out 
how to allow several ops to use It si¬ 
multaneously so three or four could 
chat with South Africa just like they 
were all in the same room. 

If you like the idea and try it out, 
this is an Invitation to write about it. I'd 
like to see articles on control systems 
and reviews of any applicable com¬ 
mercial products. 73 helped sideband 
grow in the '60s. it helped repeaters 
grow in the 70s. We even helped 
packet in the '80s. Can we do it again 
with duplex? I think this could be the 
greatest thing that ever happened to 
amateur radio. 

If any manufacturers are interested 
in working with us on this project I'd 
like to hear from them. Once we have 
something going I II be devoting a 
good deal of space in 73 to the project. 
This will also give us something excit¬ 
ing to tell the general public. Yes, I II 
be doing videos and getting them on 
TV stations wherever posstole. 

If we re going to keep our bands 
we’ve got to do a whole lot more than 
we've been doing to hold our franchise. 
We need to figure out how to attract 
youngsters by the millions, not by the 
dozens. We need to sell amateur radio 
and school radio clubs as a way for 
America to build the high-tech work 
force it must have to compete In the 
world of 2000 and 2020. The last thing 
we need is some 2020 hindsight telling 
us what we should have done in the 
90s. 

Continued on page 86 
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From the Hamshack 


Greg Smith N8PPZ, West Car- 
rolton OH Wayne, thank you lor get¬ 
ting me up oft my dull and upgrading. 
Thanks to you I finally passed the 5 
wpm code test alter taking it several 
times and failing because I procrasti¬ 
nated and did not really spend 
enough time studying. It's your fault 
that I am now a General, that l just 
couldn’t stop, and I blame you, sir, lor 
the fact that I am now trying to pound 
the Advanced theory Into my head 
Before I insult you too much. 1 just 
want you to know that I now see a 
reason to go on and get my Extra 
Class: because I WANT TO! Maybe I 
am foolish to think that the conversa¬ 
tions on the lower bands are more in¬ 
teresting than they are on 10 meters 
and VHF. l am tired ot an endless 
string ot signal reports and 2 meter 
drivel. I guess it is too much to hope 
for (call me a dreamer), but I'll proba¬ 
bly call you every name in I he book if 
I find out that all other hams want are 
signal reports and QTH. 

On a happier note, I did write to 
you before and what you wrote back 
caused me to do the above and more. 

I have now founded the Sinclair Com¬ 
munity College club, and it is going 
well. I got a promotion at work, and In 
addition to operating a three-camera 
robotic studio camera system I am 
doing news writing and some assign¬ 
ment desk duties. 

Last year at Dayton I talked with 
you and mentioned an idea about a 
new business. I guess I spoke too 
loudly because somebody else used 
my idea and started VIDEO ELMER. I 
lost out, dangnabltl I had to think of 
something else, and I did, I sent out 
on the national ham radio echo on 
Relaynet a series of essays I called 
"How To Fix a Nation," These con¬ 
tained my Ideas for fixing our miser¬ 
able schools and ending the problem 
of leen violence. Unfortunately, I 
found out just how much other people 
think about these problems. People 
are too status quo and passive. I 
guess they just need somebody to 
give them a swift kick in the right di¬ 
rection. 

Jeff Carter KK6RY, Simi Valley 
CA I agree wholeheartedly with you 
concerning Ihe public school situa¬ 
tion. I might also add that I agree with 
your attitude concerning the ARRL. I 
am a past member who opted not to 
renew. I decided to do this for a cou¬ 
ple of reasons: one, the whole no- 
code fiasco: and two. the tact that l do 
not beBeve we are being represented 
ffi the most efficient way in Washing¬ 
ton. DC, by the powers that be. If the 
ARRL is supposed to be our “mouth¬ 
piece" in FCC affairs and alt the other 
political rot that goes on at Capitol 
Hill, then they are utter failures .11 


we are to save frequencies from fur¬ 
ther degradation to commercial inter¬ 
ests, we must put the technical-mind¬ 
ed nature ot the hobby back in the 
forefront and stop this selling out to 
the “big gun" commercial interest 
groups and others with their fingers in 
Ihe spectrum pie. Next time there is 
an earthquake, fire or flood of disas¬ 
trous proportions, let the dummies 
call UPS, their tow truck company, or 
any other VHF and above user for 
help! I think you get my drift. 

As a VE, I have also seen the 
mess with the licensing system. I 
have turned in my badge, cut in two. 
and told the ARRL to stuff it. With the 
no-code situation thus promoted, all 
we have accomplished is a mass 
flooding of the system with a bunch ot 
handie-talkie-wielding appliance oper¬ 
ators. Sorry Wayne, I don’t buy it! 
This strength in numbers jazz just 
doesn't cut it for me. Yea, I know, 
technology marches on and all that 
stuff ... but I, being an ex-USCG ra¬ 
dio man in the ‘70s, well realized the 
value of CW for daily and emergency 
communications. I don’t like the 
“slighting" I see of this mode of com¬ 
munication. I am an avid QRP nut 
and also a member of the Society of 
Wireless Pioneers and believe In the 
preservation of CW and older radio 
history. Let the no-coders run the lo¬ 
cal bicycle races and show off with 
their $500 handie-talkies, I’m not im¬ 
pressed. I’ll stick to my 2 watt CW 
rigs, which I built myself, and take 
pride In my operating practices. To 
each his own, they say, but I don’t 
care if I ever get on an FM repeater 
again. The trashing of VHF/UHF will 
end up ruining it for us all. 

Dan R, Cation WB0SHN, Savon- 
burg KS Wayne, I am writing In re¬ 
sponse to two letters that recently ap¬ 
peared in 73 Magazine. Both men¬ 
tioned traffic radar and the allegations 
that its use may cause cancer. I 
would like to take exception to the 
first letter from Mr. Beegan in the 
February 1993 issue and to your per¬ 
sonal comment that appeared follow¬ 
ing Mr. Mayer’s letter in the April 1993 
issue stating that"... there is plenty 
ol evidence (facts) that prolonged use 
can cause serious problems tor offi¬ 
cers . . " I would also like to thank 
Mr Mayer for his comments. 

First of ail, to set the records 
straight concerning the lawsuits merv- 
tioner by Mr. Beegan, out of 13 law¬ 
suits liled against Kustom Signals, 
nine have been dismissed for various 
reasons before ever even getting to 
court. One has made it to court and 
I’m sure that the plaintiff would have 
liked to speak to you before going to 
court . , they lost ... by the unani¬ 

mous verdict of eight jurors, after 
about three hours of deliberation. 


Just to let you know where I’m 
coming from, I am not a self-pro¬ 
claimed microwave expert or anything 
like that. What I am is one of the 
proud employees of Kustom Signals, 
who has worked for them for over 18 
years. No, I don’t work on the radar 
products. 1 am not a member ol man¬ 
agement or an engineer. I am current¬ 
ly an engineering technician and have 
worked as a technician somewhere in 
the plant tor those 18-plus years. You 
would think that if one officer using 
one radar a few hours a day could 
cause cancer, then the technicians 
who test these radar units (currently 
around 25 units a day. nine to 10 
hours a day, four to five days a week) 
would see some ill effects. I personal¬ 
ly know one technician who has been 
doing just this ... for close to 20 
years! Kustom is very proud that it 
has many long-term employees who, 
like myself, have been sitting around 
in this steel building in Chanute, 
Kansas, for 10, 12. 15. 18, and even 
20 years and longer with these 
“KILLER" microwaves bouncing 
around us. Guess what? There hasn’t 
been one case ot cancer or any other 
strange unexplained illness in any of 
Kustom’s employees. 

We are a small, privately-owned 
company of a little over 100 employ¬ 
ees. We are not some corporate gi¬ 
ant. These lawsuits nearly cost us all 
our jobs, in an area where there are 
very tew jobs available. They did cost 
some ot our co-workers their jobs (in 
a layoff) and caused the company to 
take such belt-tightening measures as 
going to a four-day work week just to 
keep the company going and to be 
able to defend ourselves against 
these allegations. We still have at 
least two more lawsuits to defend our¬ 
selves against. I would like to know 
where these lacls’’ that you speak of 
are. We sure haven’t seen any from 
any reputable sources yet. By the 
way, I haven’t seen any melted hood 
ornaments or dead birds from our 
radar, either. And, as one of our co¬ 
workers who recently retired (in good 
health) put II: Hell No, We Don’t Glow! 

Thanks to Mr. Mayer tor his realis¬ 
tic point ot view. 

Dan—Thanks for your letter ... I 
can understand your concern. 

If successful lawsuits were a mea¬ 
sure of dangers, that would be posi¬ 
tive proof that cigarettes pose no dan¬ 
ger to health. The asbestos industry 
fought the same battle for years . . . 
successfully. Now the power compa¬ 
nies are also fighting the same battle 
against scientific research. 

I don't doubt that you haven't seen 
any proof. But then I doubt that you 
have made any effort to look Have 
you accessed the 73 BBS yet and 
gotten a download of a list of the sci¬ 
entific papers in this field? The Ust is 
over 20 pages long and growing ev¬ 
ery week. I just got in a new stack an 
inch high from the leading re¬ 
searchers. 

The damage these fields are doing 
is insidious. There are a few exam- 
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pies of the extremes, but the research 
scientists are just beginning to under¬ 
stand the lower level effects. How 
much do you know or have you tried 
to learn about how the cells of your 
body function and communicate? And 
what happens to you when this com¬ 
munication is interfered with by a ra¬ 
dio or magnetic field? 

Have you seen any of the videos of 
police officers who have gotten re¬ 
peated brain tumors right in the area 
where their radar antenna has been 
blasting their heads? Now we're start¬ 
ing to see the same thing happening 
with cellular telephones which are op¬ 
erated close to the head. But do you 
really think that a field which can do 
that to heavy users isn't doing any¬ 
thing at all to lighter users? 

Not that I have much compassion 
for traffic radar manufacturers. Have 
you any research reports which show 
that the use of traffic radar significant¬ 
ly saves lives? There are endless re¬ 
ports showing that police radar Is a 
major source of funding for towns, but 
that seems to be its use. Most acci¬ 
dents happen at tow speeds. Higher 
speed accidents tend to involve alco¬ 
hol. 

Studies show that, lacking speed 
limits, people tend to drive at the 
speeds they are most comfortable 
with and thus the accident rate is low¬ 
er than when speed limits are im¬ 
posed. The research reports on this 
have been cited in the car magazines 
for years ... as have the absence of 
refuting studies. 

Your product is probably only actu¬ 
ally killing a few dozen police officers 
a year, so this danger has probably 
been blown out of proportion. That's a 
reasonable price to pay tor the In¬ 
come radar guns bring to towns. It's a 
good trade-off. As we find out what 
the iess-than-lethai doses are doing 
to people, we can re-evaluate the 
product in terms of its benefits to soci¬ 
ety... Wayne 

N. B. Sadorian N6WGX, Monte¬ 
bello CA It was a great surprise for 
me to see my request for Information 
on Motorola’s amplified speaker mod¬ 
el number 2005B printed In your 
“Ham Help" column (February 1993). 

You will be pleased to know that I 
am one of those who reads your mag¬ 
azine cover to cover. You should also 
know that there must be plenty ol oth¬ 
ers out there who apparently do the 
same. Within the last two weeks l 
have received not one but two re¬ 
sponses with the correct information 
from fellow ham readers. Although l 
know l would have done the same, l 
somehow thought that no one else 
would pay any attention to the “small 
problem" I had with a little speaker 
unit. It really made my day and got 
me thinking that the world is not that 
bad yet, as long as there are decent 
people like you and the rest of us 
hams who would walk the extra mile 
to help another human being. 

Thanks again for helping your 
readers, and keep up the excellent 
work you do with your magazine. Q 
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RF Effects Pocket Issued 

The FCC has released a Notice of Proposed 
Rule Making to update guidelines and methods 
used for evaluating the environmental effects of 
radio frequency radiation. The commission is 
using the 1992 RF exposure standards adopt¬ 
ed by the American National Standards Insti¬ 
tute and the Institute of Electronic and Electri¬ 
cal Engineers. 

In 1985 the FCC adopted 1982 ANSI guide¬ 
lines, which resulted in some transmitting facili¬ 
ties being required to prepare an Environmen¬ 
tal Assessment if they would expose humans to 
RF levels greater than those recommended by 
the guidelines. Under the 1985 guidelines, 
many low power, intermittent, or normally inac¬ 
cessible RF facilities were not affected by these 
FCC rules, including amateur radio stations. 

The 1992 ANSI guidelines are more restric¬ 
tive of RF radiation, and they also extend the 
frequency range under consideration from 3 
kHz to 300 GHz. The new guidelines also spec¬ 
ify two sets of exposure recommendations: one 
for “controlled environments’’ (usually involving 
workers), and one for “uncontrolled environ¬ 
ments" (usually involving the general public). 

Hand-held devices are treated for the first 
time in the new ANSI guidelines. The 1982 
guidelines excluded devices that did not ex¬ 
ceed a “specific absorption rate" (SAR) or 
whose input was 7 watts or less. The 1992 
guidelines also contain low power exclusions, 
but they are more stringent and could require 
manufacturers to demonstrate compliance with 
SAR requirements. 

The comment date in this docket, ET 93-62, 
is August 13, 1993. The reply comment date is 
September 13, 1993. TNX WestUnk Report, 
Number 648, April 29, 1993. 


HF Digital Mode R.M. 
Released 

The FCC has issued a Public Notice on the 
ARRL proposal for digital rules for the amateur 
high frequency bands. The proceeding, which 
bears the file number RM-8218, originated with 
submission of the request by the League on 
February 1, 1993. Copies of the 36-page paper 
may be obtained from the Regulatory Informa¬ 
tion Branch at ARRL headquarters. Enclosing a 
large self-addressed envelope bearing six units 
of first class postage will speed the reply. TNX 
ARRL, WestUnk Report, Number 648, April 29, 
1993. 


Midland is Back _ 

Midland has returned to the amateur market¬ 
place! The company generally credited with 
bringing the 1-1/4 meter band to life in the mid- 
1970s with its relatively inexpensive model 13- 
509 transceiver now has its own 2 meter hand¬ 
held and a full line of mobile antennas. The 73- 
005 is a relatively inexpensive, yet full-feature, 2 
meter talkie that weighs only 6.5 ounces, re¬ 
ceives 128 to 174 MHz, and has up to 5 watts 
output using an optional battery pack (2 watts 
with the standard pack), 0.16 pV sensitivity and 
200 milliwatts of receiver audio, all packed into 
a 5-1/2“ x 2-1/8" x 1-5/16“ case and priced at 
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$288. For mobile operation, Midland now has a 
full line of magnetic-mount, NMO mount and 
glass-mount 2 meter and dual-band antennas 
ranging in price between $28 and $40. For more 
information on this new radio and the antennas, 
visit a factory-authorized Midland dealer 


Form 610 Change 

The FCC says that hams no longer need to 
enter their transmitter location when filling out a 
Form 610 Amateur License Application Form. 
This information has heretofore been required 
on line 8. This would also seem to imply that 
section 2H (Change in Station Location) is no 
longer necessary. This change in filing require¬ 
ments appears to be a cost-cutting move to re¬ 
duce the labor involved in data entry for ama¬ 
teur radio Part 97 licenses. TNX W6NLG, 
WestUnk Report, Number 646, March 31, 1993. 


Novice/Tech 30 Meter 
Petition Denied _ 

The FCC has denied a petition to grant 
Novice and Morse-code-certified Technician 
Class licensees access to the amateur 30 me¬ 
ter band. The petition, by William G. Welsh 
W6DDB, asked that such licensees be allowed 
CW operation from 10.1 to 10.15 MHz. Welsh 
argued that the 40, 15 and 10 meter bands cur¬ 
rently occupied by Novices and Technicians are 
becoming less useful due to changing sunspot 
conditions and interference from shortwave 
broadcast stations. He also said that the longer 
antennas needed for operation on 80 meters 
limited the appeal of that band for Novices and 
Technicians. 

The FCC said that in opening the 30 meter 
band to the Amateur Service in 1985 it had not 
included Novices and Technicians in order to 
promote an acceptable balance between li¬ 
censing incentives and operating privileges. It 
followed the same guideline in the opening of 
the 17 meter band in 1989, the FCC said. 

Thus, this petition for rule making was repeti¬ 
tive, the FCC said. TNX ARRL; FCC; WestUnk 
Report, Number 649, May 13, 1993. 


Sale of Airwaves Gains 
Support 

A Clinton Administration plan to sell much of 
the electromagnetic spectrum to the highest 
bidder as a way of increasing government rev¬ 
enues has gained conditional support from in¬ 
dustry and regulatory officials. While some gov¬ 
ernment regulators did caution that any bidding 
process must provide the smaller business with 
the ability to compete for this resource, they 
were generally in agreement that such a sale 
could help offset the rising federal debt. 

Congress is currently considering legislation 
that would transfer some 200 MHz of govern¬ 
ment-used spectra to the private sector for the 
development of emerging technologies like 
advanced cordless telephones, radio LANs, 
worldwide paging systems, personal locators 
and other such devices. The House has 
already passed its version, while the Senate 
still has its measure under consideration. Both 


versions contain wording that would permit the 
allocation of some of the frequency bands by 
auction. 

While industry leaders see the transfer of 
this spectra as a boon to the United States 
economy, several groups, including the Nation¬ 
al Association of Broadcasters and the Ameri¬ 
can Radio Relay League, feel that the services 
they represent should be excluded from any 
competitive bidding of reallocated spectra be¬ 
cause of the services they provide. The ARRL 
is working toward inclusion of language in the 
final bill to either protect amateur radio from 
any reallocation or to provide alternative spec¬ 
tra if any reallocation of ham bands shared with 
the government takes place. The NAB feels 
that the television broadcast bands should be 
excluded because the FCC is aware that appli¬ 
cations for these frequencies must be based 
only on their fitness to serve their local commu¬ 
nities. TNX WestUnk Report, Number 646, 
March 31, 1993 


Jury Finds 60 Hz EMF 
Not Cancer Cause _ 

In a case that has caused considerable inter¬ 
est among radio amateurs nationwide, a jury 
ruled on April 30th that high voltage power lines 
which transversed the home of a couple with a 
nine-month-old daughter did not cause the 
child’s rare kidney tumors. 

The debate over the danger of high intensity 
60 Hz electromagnetic fields has been going on 
for well over two decades, with several carcino¬ 
ma experts suggesting that prolonged expo¬ 
sure to these elevated EMF fields could be the 
source or trigger for several different medical 
problems, especially in children and pregnant 
women. 

Fear of these fields has caused warnings to 
go out for women carrying children to avoid 
working near high current machinery or even 
using electric blankets during their earliest 
months of pregnancy. 

Although more than 100 studies have been 
conducted in the past 20 years on EMF effects 
on human tissue, no conclusive evidence for a 
direct link between the high power fields and 
cancer has been proven, though several of the 
studies suggest an elevated incidence of cer¬ 
tain tumors. 

The jury took only four hours to reach its ver¬ 
dict, and although this is believed to be the first 
case of its kind involving an action against a 
public power utility, legal observers believe that 
it won't be the last. TNX W6RCL; Associated 
Press; Westlink Report, Number 649, May 13, 
1993 


TNX ■ ■ _ 

. . to all our contributors! You can reach us 
by phone at (603) 924-0058, or by mail at 73 
Magazine, Route 202 North, Peterborough NH 
03458. Or get in touch with us on CompuServe 
ppn 70310,775; MCI Mall “WGEPUB”; or the 73 
BBS at (603) 924-9343 (300-2400 bps), 8 data 
bits, no parity, one stop bit. News items that 
don’t make it into 73 are often put in our other 
monthly publication, Radio Fun. You can also 
send news items by FAX at (603) 924-9327. Q 
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Type “N” RF Connectors 

How to install and use them. 


by Steve Katz WB2WIK/6 


I n my article in the May 1993 issue of 73 
(‘The Hows and Whys of Coaxial Cable/’ 
pp. 10-19), I hinted that future articles would 
supply information on the proper assembly 
and use of RF connectors. The June issue 
contains an article on the proper assembly of 
“UHF” type PL-259 RF connectors for use 
on the popular coaxial cables. Because the 
UHF connector assembly is rather complex, 
its discussion consumed an entire article. 
Now we can address the installation and ap¬ 
plication of the best RF fitting commonly 
available for amateur use: the Type N. 

Type N connectors are available in a wide 
variety of designs, all of which should be 
suitable for use through at least 3,000 MHz 
(3 GHz), and some which are good right on 
up through 18 GHz! They are far superior to 
UHF type PL-259 fittings in many respects, 
although you probably won’t notice any im¬ 
provement in performance unless you use 
them at or above 440 MHz (70cm). But even 
at lower frequencies type N connectors are 
popular and are often found on commercial 
and military equipment and antennas intend¬ 
ed for use on frequencies as low as 1 MHz. 
This is because type N fittings cost little 
more than UHF types and meet military stan¬ 
dards for moisture and fungus resistance, 
which UHF connectors do not. 

Assembly 

It makes good sense to learn how to as¬ 
semble N connectors, especially the standard 
male type N UG-21. Don’t be scared off by 


stories you’ve heard about these rascals be¬ 
ing difficult to install—nothing could be fur¬ 
ther from the truth. 

It is true that military grade type N con¬ 
nectors, (at least the solder type, as opposed 
to the crimp variety), contain more pieces 
than UHFs. The number of pieces used vary 
with connector design and manufacturer, but 
let’s concentrate on the most popular type N 
for amateur use, the UG-21 D/U, which has 
six pieces: (Photo A) the body, the center pin. 
the braid clamp, the rubber gasket, the rear 
washer, and the nut. This sounds more com¬ 
plicated than it is, since the only piece that 
requires soldering is the center pin, which 
solders very fast and easily. Other than this 
one piece, connector assembly is purely me¬ 
chanical and requires only two open-end 
wrenches, a 5/8” for the rear nut and an 
11/16" for the connector body. 

In addition to the two wrenches you’ll also 
need a few other standard tools for cable 
preparation: a sharp single-edged razor blade 
or X-Acto knife; a pair of small, sharp scis¬ 
sors, such as manicure scissors (I use the set 
contained in my Swiss Army knife, and this 
works well); and a light-duty soldering gun 
(75 to 100 watts is fine) with an appropriate 
tip. Some 60/40 or 63/37 alloy (tin/lead) ra¬ 
dio solder with a rosin flux core will also be 
used. All these things are required for PL- 
259 UHF connector installation as well, but 
for a PL-259 you need a much larger solder¬ 
ing gun (like 260 watts) because you need to 
solder the coax braid to the connector body, 


which is not required with a type N. 

Assuming you are using RG8/U-sized ca¬ 
ble (RG8/U; RG8A/U; RG213/U, etc., all of 
which are 0.405" nominal outside diameter), 
prepare the cable end as follows: 

L Slide the type N rear nut onto the cable 
before proceeding with any other operation. 
The nut threads should face the end of the ca¬ 
ble where the new connector will be installed, 
and the 5/8" (across the “flats”) wrench part 
should face away from the connector, toward 
the balance of the cable. Slide this down the 
cable at least several inches to get it out of 
the way of your work. 

2. Next, slide the fiat washer (5/8" o.d., 
and about 7/16" i.d.) onto the cable, over the 
jacket, so that it will be located between the 
rear nut and the connector body. The washer 
has no “polarity.” 

3. Now, slide the rubber gasket onto the 
cable, also over the jacket, so that the 
grooved side of the gasket faces the cable 
end, and the flat, smooth side is towards the 
washer you just installed in step 2. 

4. How long did this all take? Probably 
about five seconds. Push the three parts al¬ 
ready on the cable far enough out of the way 
so they won’t interfere with the rest of your 
work—you won’t be needing them until the 
very last step when you tighten the connector 
together. 

5. Now you are ready to strip the cable 
(Photo B). Use the razor blade or X-Acto 
knife to cut into the cable, applying enough 
pressure to cut through the outer jacket, braid 



Photo A. Here are the six pieces that make up a standard UG2IDIU type N connector {left to right): the body , the center pin (note the gold 
plating), the braid clamp, the rubber gasket, the washer, and the nut. 
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Photo B. The end of a piece of RG2J3IU, all stripped and ready for 
pin and connector installation. (Not shown are the rear nut, flat 
washer and rubber gasket installed in steps /, 2, and 3.) Note that the 
center conductor strands are tightly twisted and no braid “hairs" 
extend beyond the dielectric. 


Photo C. Here, the center pin has been neatly soldered on so that sol¬ 
der completely fills the solder hole in the pin. The braid is pulled 
back over the dull edge of the braid clamp and the gasket , washer 
and nut are ready to assemble into the connector body. 


and dielectric insulation material all at once. 
Stop when you “hit” the center conductor. 
Make this cut exactly 5/16" back from the 
cable end. It is easy to tell, with a bit of prac¬ 
tice, how much pressure to apply to cut 
cleanly through all the layers without nicking 
or damaging the center conductor. The outer 
jacket will produce almost no resistance to 
cutting; the braid will produce considerable 
resistance, but a few “saws” with the knife 
and you’ll be through it Then the dielectric 
will produce some moderate resistance, but 
not a lot. When you cut through these layers 
and reach the center conductor, it is obvious¬ 
ly much harder than the dielectric, and as 
soon as you feel its resistance, stop. If you 
find that you’ve nicked the copper center 
conductor even a little bit, cut off the dam¬ 
aged end of the cable and try again. It won’t 
take long before you’re an expert at this. 

Once you’ve cut through to the center con¬ 
ductor (but stopped short of nicking it), hold 
the blade against the cable with the same 
steady pressure and rotate the cable 360 de¬ 
grees to cut all the way around it. When 
you’re done, you should be able to give a 
gentle pull on the end of the cable to com¬ 
pletely remove the stripped section and re¬ 
veal 5/16" of nice, shiny, undamaged center 
conductor. With practice, this operation takes 
about 15 seconds. 

6. (For steps 6 through 10, please refer to 
Photo C.) Now, use the razor blade or X-Ac- 
to knife to make a cut in the cable’s outer 
jacket only , 3/16" down from the end you cut 
off in step 5. The outer jacket will cut easi¬ 
ly—don’t apply enough pressure to cut into 
the braid. If you damage the braid you’ll 
have to start all over, so be careful. Apply 
very gentle pressure and rotate the cable 360 
degrees until you’ve made a shallow cut all 
the way around. When you feel the slightest 
resistance from the copper braid stop — 
you’ve cut far enough. Pull off the 3/16" of 
jacket material, exposing this much undam¬ 
aged braid. 

7. Push the open end of the type N center 
pin onto the cable’s center conductor. If 
you’re using stranded-conductor cable (and I 


hope you are—it’s much more flexible and 
easier to work with in the long run), be sure 
that no strands are separated from the bundle 
before attempting to push the center pin over 
it. If any strands are separated, gently twist 
them back together, making sure to twist in 
the same direction as the conductors were 
originally stranded by the manufacturer. The 
center pin should “bottom out” on the tip of 
the center conductor, with the open end of 
the center pin laying flat against the cable’s 
dielectric. If this is not the case, and the pin 
“bottoms out” with more center conductor 
still showing between the pin and the dielec¬ 
tric, you need to cut a bit more off the center 
conductor length. Look to see how much 
center conductor shows between the end of 
the pin and the dielectric; pull the pin back 
off, and cut off that amount of center conduc¬ 
tor. Now, push the pin back on. It should bot¬ 
tom out on the center conductor and rest 
against the dielectric with no extra center 
conductor showing. Again, this step could 
take a bit of practice, but after you’ve in¬ 
stalled a few connectors it will take only a 
few seconds. 

8. Lay the end of the cable, with the pin 
installed, on a flat working surface and place 
a gentle weight (like a heavy book) on the 
cable about 4’-6" back from the end of the ca¬ 
ble. Twist the center pin until the soldering 
hole shows on top , so you can get at it easily. 
Apply heal from your soldering iron or gun 
to the pin, near the hole, and wail a few sec¬ 
onds for the heat to transfer. Applying a 
small amount of solder between the pin and 
the tip of the iron will make this heat transfer 
go much faster. 

When the pin has reached soldering heat 
(this shouldn’t take more than five or six sec¬ 
onds), apply solder directly to the hole in the 
pin. After it flows, continue to push a bit of 
solder into the hole to be sure it “wets” to the 
cable’s center conductor. Don’t use too much 
solder or it will be difficult to get the excess 
off the outside of the pin (and this will be 
necessary to complete connector installation 
and use). Take the iron and solder away, and 
wait about 10 seconds for the pin to cool offi 


Blowing gently on the pin will accelerate this 
process. When the pin has cooled down so 
that it’s not too hot to touch, pull on it gently 
to be sure it is well attached to the center 
conductor. If it pulls off, the solder didn’t 
“take.” indicating either not enough soldering 
heat, not enough solder, or an oxidized center 
conductor. If the center conductor looks 
bright and shiny, it’s not oxidized. If it has a 
dull or oxidized appearance, there’s some¬ 
thing wrong with this piece of cable and it 
probably shouldn’t be used anyway. Try 
again, and with practice you’ll find the pin 
and conductor will “wet” very well and the 
pin will be impossible to pull off with your 
hands. 

9. Assuming the pin is properly soldered, 
inspect the outside of the pin to see if excess 
solder has flowed onto it. Excess is any 
amount that causes a “bump” in the diameter 



Photo D. The completed, installed type N 
connector. When the rear nut was tightened 
a very small space remained between the nut 
and the connector body. This is perfectly 
normal. Using high-quality, open-end 
wrenches for final assembly avoids scratch¬ 
ing or nicking the connector plating and 
leaves a shiny, weatherproof surface. 
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of the pin. A thousandth of an inch of solder 
is not a problem, but ten thousandths proba¬ 
bly is. If excess solder is on the pin, use a 
very fine grit emery cloth or very fine nail 
file (not a large machinist’s file or rasp!) to 
gently file it away. You don't want to file 
away at the center pin’s original plating, 
which is likely to be a very fine layer of gold. 
Again, with practice there won’t be any ex¬ 
cess solder anyway. 

10. Slide the braid clamp over the end of 
the cable, with the smaller-diameter end to¬ 
wards the connector pin already installed, 
and the larger-diameter end, which should be 
beveled and have a rather sharp edge, to¬ 
wards the bulk of the cable, rubber gasket, 
washer and rear nut already installed in steps 
1 through 3. Gently fold the braid back over 
the metal braid clamp until all of it is folded 
neatly against the 3/16" shaft of the clamp. If 
you trimmed the jacket correctly in step 6, 
the braid will end before the beveled part of 
the braid clamp. If you cut off loo much jack¬ 
et, braid “hairs” will extend over the beveled 
portion of the clamp, and this is no good. 
Some hams just “trim away” any extra braid 
at this point, but this defeats the purpose of 
using a type N connector If the braid is too 
long, that means too much jacket has been 
removed, which also means too much dielec¬ 
tric will now be exposed between the clamp 
and the pin. This will ruin the geometry of 
the installation, make “seating” the connector 


difficult, and defeat the purpose of using 
such excellent “constant impedance” connec¬ 
tors. If you made a mistake, it’s better to 
chalk it up to experience and start over with 
step 5. 

11. You are now done with all the critical 
operations. All that is left is to screw the con¬ 
nector together. Push the connector body 
over the pin and onto the cable, with the 
threads “first ” towards the bulk of the cable. 
If no excess solder is present on the pin this 
should happen quite easily. You might meet 
with just a little resistance as the pin inserts 
itself into the Teflon dielectric of the connec¬ 
tor body, but a bit of a “push,” and it will be 
on. This will place the braid clamp fully in¬ 
side the connector body as well, as you will 
see. When you’ve pushed the body onto the 
cable, and all steps have been done properly, 
the tip of the center pin should be about 
“flush” with the end of the connector, and the 
rear end of the braid clamp will be fully in¬ 
serted inside the body, now recessed about 
3/16". If this doesn't happen, you didn’t fol¬ 
low some instruction. Think it out, and try 
again. 

12. Slide the rubber gasket down to the 
connector end of the cable until it seats itself 
on the rear (beveled, sharp) end of the braid 
clamp. These two pieces are designed to 
“male,” and the beveled end of the braid 
clamp will end up inside the rubber gasket. If 
you’re thinking that the braid clamp will cut 


the rubber gasket in half when the connector 
is fully lightened on, you’re correct: This is 
pan of the design. 

13. Now, slide the flat washer down to the 
rubber gasket so that it rests against the flat 
side of the gasket and is fully inside the con¬ 
nector body. 

14. Slide the rear nut down to the connec¬ 
tor body until it mates with the body’s 
threads, and gently twist the nut clockwise to 
screw it into the connector body. After four 
or five twists you should begin to feel some 
resistance to further threading. Now is the 
time to get out those two open-end wrenches! 
Use the 5/8" wrench on the rear nut, and a 
thin 11/16" wrench on the “flats” of the con¬ 
nector body (a “fat” or “thick” wrench Usual¬ 
ly won’t fit—there is only about 3/16" space 
here for the end of the wrench). Hold the 
body firmly while threading the nut into it 
until you meet considerable resistance to fur¬ 
ther threading. At this point, the rear nut 
should either be “bottomed out” right against 
the connector body, or close to it, with a very 
small space showing between the nut and the 
body. You’re done! (See Photo D) 

Although this took a lot of description, 
complete installation of the UG21D/U type N 
male connector takes only about two to three 
minutes for the beginner, and far less time for 
an experienced technician. When I worked in 
an engineering lab many years ago I’d take 
an entire day about once or twice a year just 


The ears 
have it! 



• 9 The R8 is like a breath of fresh air, with its 
ground-up engineering and up-to-date digital 
control from the front panel. I am very pleased 
to see a quality HF receiver of American 
manufacture that should successfully 

compete on the world market. 99 

BUI Clarke 
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When we introduced the American-made R8 Worldband 
Communications Receiver, we knew it would be judged by some very 
discerning ears, experts accustomed to the finest in short-wave listening 
equipment from around the world, After listening to the world on the 
Drake R8 loud and clear, they have 
delivered a decisive verdict. 

They appreciated the R8’s 
sensitivity, clarity, simplicity, and all- 
around versatility so much that many 
of them declared the R8 simply the 
best of its class. High praise, indeed, 
from very well-traveled ears. 

But why take the word of mere 


experts? Put the Drake R8 to the test yourself with a 15-day money- 
back trial period on factory direct purchases, and let your ears be the 
judge. If you're not impressed by Drake's quality, performance and ease 
of operation, all in a receiver costing less than $1,000.00, return the R8 

Receiver within 15 days, and we’ll 
refund your money in full, less our 
original shipping charge. To order 
your R8 factory direct, for more 
information, or for the dealer nearest 
you, call 1-800-723-4639 today. 
We’re confident that once you’ve 
listened to the R8, your ears will 
hear of nothing else. 




R.L Drake Company 
P.0. Box 3006 
Miamisburg, OH 45343 
USA 



In touch with the world. 
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to build type N “patch” cables for the lab, 
and could usually assemble 50 or 75 such ca¬ 
bles per day, with two connectors per cable. 
This is a lot of connectors, considering I’d 
take lots of breaks to avoid total boredom. 

To test your completed connector assem¬ 
bly and installation, hold the connector firm¬ 
ly in one hand, grab the cable about six inch¬ 
es away in the other hand, and give the cable 
a firm pull. You should not be able to pull the 
connector off the cable. In fact, even 50 
pounds of tension will not puli off a properly 
installed type N because the braid clamp has 
amazing strength. You might also want to use 
an ohmmeter to check for the possibility of a 
short circuit between the pin and body of the 
connector, but if you’ve followed directions, 
this is extremely unlikely. 

Caveats 

If you us e foam dielectric cable (any 
brand) or Bel den 9913 type cable, do not ex¬ 
pect the standard UG21D/U center pin to fit 
the center conductor! Foam cables and 9913 
both use “oversized” center conductors (due 
to the lower dielectric constant of the insula¬ 
tion material used) which is larger in diame¬ 
ter than standard RG8A/U or RG213/U mili¬ 
tary types, and will not fit the standard pin 
dimension. Thankfully, special type N con¬ 
nectors are available for these non-standard 
cables. They are often sold as UG21-9913 or 
some such nomenclature to indicate they are 


supplied with an oversized pin specifically to 
accommodate the special cables. 

If you use double-shielded cable like 
RG9/U or RG214/U, the braid may not fit in 
a standard UG21/U braid clamp/body assem¬ 
bly. These specialty cables also have special 
connectors made just to suit them. (Frankly, 
unless you are using the cables to intercon¬ 
nect repeater duplexer cavities, I can’t imag¬ 
ine why you’d want to use double-shielded 
cable. It is not any better in any respect than 
single-shielded cable, with the sole exception 
of its reduced RF leakage property. Single- 
shielded cable like RG213/U has low enough 
leakage for 99.9% of amateur applications.) 

There are varieties of type N connectors 
which are more complex and contain more 
pieces than the UG21D/U type described 
here. For the most part, they aren’t any bet¬ 
ter, except possibly at the high end of the 
SHF spectrum (above 6 GHz) and therefore 
might best be avoided. Conversely, there are 
some excellent type N “crimp on” connectors 
which require no soldering at all and are thus 
even easier to install than the one described 
here. The problem is, some of these cost far 
more and require specialized and expensive 
tools for their installation. A good, standard 
type N UG21D/U connector that will install 
exactly as described here and is of high 
enough quality for the vast majority of ama¬ 
teur applications is the Amphenol “RFX” se¬ 
ries, part number 82-202-RFX. This six piece 


connector, as I’ve described, is bright nickel- 
plated for excellent resistance to weathering, 
and is relatively inexpensive, averaging 
around twice the price of a cheap UHF type 
PL-259. 

One more note: Yes, type N connectors are 
available for practically every type of coaxial 
cable, from subminiature RG174/U to “wa¬ 
ter-hose” sized RG17A/U. The connectors 
intended for use with smaller cables 
(RG174/U, RG58/U, RG59/U, RG8X, etc.) 
have a smaller rear nut, washer, gasket and 
braid clamp and a smaller hole in the center 
pin, but otherwise install as described. The 
connectors intended for use with larger ca¬ 
bles (RG17/U, RG217/U, RG18/U, etc.) have 
a larger body and rear nut, washer, gasket 
and braid clamp, and a larger hole in the cen¬ 
ter pin, but still install as described. If you 
practice with a piece of military standard 
RG213/U you’ll leam enough to know how 
to install any of the type N varieties on any 
cable type. 

Once you get the hang of it, installing a 
type N fitting is as easy as falling off a log 
and much less painful. The type N has lower 
loss than a UHF type PL-259, especially in 
the upper VHF and UHF spectrum (300 MHz 
and above), is more weather-resistant, han¬ 
dles more RF voltage, and will fit more high- 
end commercial and military equipment and 
antennas. If you don’t get familiar with using 
them, you’re missing the boat. Q 
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Number 5 on your Feedback card 


Mobile CW Operation 

Ham radio’s oldest mode keeps rolling. 

by Steve Katz WB2WIK/M6 


W ait a minute, what’s that again? Who 
would want to operate mobile CW? 

1 do. for one. and I’m finding a growing 
number of mobile CW enthusiasts on the HF 
bands who must agree with me that it’s great 
fun and more productive than mobile phone 
(SSB) operating. CW is our oldest mode of 
amateur radio communications, and enjoys 
an 80-plus-year history of hundreds of thou¬ 
sands of operators and many millions of suc¬ 
cessful contacts made. Yes, it’s old-fash¬ 
ioned, but CW is hard to beat for making 
contacts with minimal equipment and anten¬ 
nas. Because of its narrow bandwidth and 
smallest-possible consumed spectrum, CW is 
an efficient mode of communications. The 
“newer” digital modes, like RTTY, AMTOR 
and packet are a bit faster and more automat¬ 
ed. but all require specialized equipment that 
cannot always be managed for field, portable 
or mobile operations. 

Mobile operations, besides being fun and 
a great way to pass the time while stuck in 
traffic, lends itself beautifully to CW work. 
How does one drive a vehicle and send CW 
at the same time? Easily! How do you drive 
and talk into a microphone at the same time? 
It’s almost the same thing, and while most 


mobile phone operators have had at least one 
experience where the mike cord got entan¬ 
gled in the steering wheel or knocked over a 
cup of coffee sitting on the dashboard, a 
properly laid-out mobile CW station will 
never encounter these difficulties! How does 
one concentrate on driving and copy CW at 
the same time? Easily! Of course, you must 
copy “in your head,” and not be reliant on 
pencil and paper, lest your mobile CW oper¬ 
ations become deadly hazardous. 

Based on my several years’ experience in 
operating mobile CW, I have developed a 
few ground rules by which newcomers to the 
art must reasonably try to abide: 

1. It helps to be a good CW operator to 
start with. Sloppy sending or poor copying 
ability will make mobile CW work nearly 
impossible. Practice at home for as long as it 
takes to become proficient in CW work, and 
wait until you start receiving unsolicited 
compliments on your “fist” before attempt¬ 
ing mobile CW work. 

2. It helps to have small, uncomplicated 
equipment. While a new TS-450S might 
make a good mobile rig, it has too many 
knobs and buttons, which might be a distrac¬ 
tion. I’d stick with simple, inexpensive, sol¬ 


id-state (and no-tune) rigs. My latest acquisi¬ 
tion for mobile CW work is the new MFJ 
model MFJ-9020, a 20 meter (only) CW (on¬ 
ly) transceiver which occupies less space 
than the average 2 meter FM rig, weighs 
almost nothing, mounts anywhere, and has a 
list price of only $179 (I got mine for $169, 
brand-new). See Photo A. This little rig 
works incredibly well and has only four 
front-panel controls, one of which is the 
ON/OFF switch! Who needs S-meters, out¬ 
put level meters, dual VFO’s, memories and 
so forth while they’re driving 60 mph on the 
freeway? Surely not I. 

3. Permanently mount your keyer paddle 
in the most convenient and comfortable place 
possible. I have mine, an MFJ 442B-X (elec¬ 
tronic keyer and Bencher paddle in one small 
box), attached to my center console between 
the two front seats of my car, between the 
gearshift handle and the parking brake han¬ 
dle—a nearly perfect spot, at a reasonable 
height to make sending very comfortable. 
See Photo B. Route all wires and cables so 
they’re not in the way at all, and are prefer¬ 
ably hidden from view altogether. (I have 
mine “tucked away” under various parts of 
the console cover materials.) 



Photo A . The little MFJ QRP-CW rig will mount just about anywhere, 
and is so light that a plastic dash will hold it just fine . I used an old 
bracket from a Radio Shack CB rig (or something), modified slightly 
for the MFJ rig. 



Photo B. The MFJIBencher keyeripaddle combination works well and 
is mounted with Velcro ™ to the center console between the front 
seats of my car. Convenient, handy, unobtrusive and just the right 
height for easy keying while mobile! 
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Photo C. The trunk compartment with the hatch door removed. The 12 VDC cooling fan 
is mounted to the hatch cover and blows directly on the mobile amps heat sink, which is 
normally just a few inches below the fan when the hatch is closed . The amp can be seen to 
the right. 


4. Use an external speaker for the receiv¬ 
er, preferably one that can face directly at 
you. I use an amplified speaker to help over¬ 
come road noise: a great deal from Radio 
Shack, model 21-541. This speaker, which 
requires a source of 12 VDC power as well 
as audio drive, produces 8 watts of undis¬ 
torted audio, sounds great, and costs about 
$25. 

5. Since mobile stations must use compro¬ 
mise antennas due to space limitations, use 
the best mobile antenna you can find 
(whether it be purchased or home-brewed). I 
use a Hustler™ fold-over mast with screw- 
on resonator/whip assemblies, mounted on a 
heavy-duty “ball” (3/8 M -24 thread) on the 
rear fender of my station wagon, with the 
ball height 32" above the road surface. The 
antenna, with the 20 meter resonator/whip 
installed, is 86" long and 62” of its length is 
completely above the roof line of the vehi¬ 
cle. It works so well that 1 often can’t be¬ 
lieve it! I’ve worked about 45 states and 70 
countries with this system so far (in the past 
few months). There are many mobile HF an¬ 
tennas on the market, and most of them will 
work well if properly installed. 

6. If you like DX, stick with the higher 
HF bands (20 through 10 meters). Condi¬ 
tions are better and the antennas are more ef¬ 
ficient, and cover greater bandwidth, than 
ones for 30-40-80 meters. (Although 30 me¬ 
ters, being a digital-mode-o/z/y band with 
enforced power restrictions, might be kind 
of fun from the car—I haven’t tried it yet.) 
Twenty meters is probably “open” more 
hours per day, and more days per year, than 
any other band, but 17 and 15 meters aren’t 
too far behind, and 12-10 meters can be 
great daytime bands in the winter months. 
Over the last two winters (1990 and 1991), 
using a Radio Shack HTX-100 10 meter 
25W rig and an 8' long “CB” whip (cost: 
$9.95), I worked mobile CW DXCC. 

7. If you really like DX. try a mobile 
power amplifier! I use a home-brewed one 
(shown in the photograph) which cost about 
$60 to build and uses a pair of MRF247’s to 
develop 100W output power with less than 
5W drive across the HF spectrum, 3-30 
MHz. This amp was a cinch to build and is 
essentially identical to the Communications 
Concepts, Inc. (Beavercreek, Ohio) model 
EB-63, which sells for $89.95 in kit form, 
without cabinet or heat sink. My little amp 
sits tucked away in the comer of the trunk, 
just a few inches from the antenna base. 
(See Photo C.) 

8. Answer CQs on an active band; only 
call CQ when the band’s nearly dead. No 
matter what you run, your mobile signal will 
not compete very well with base-stations us¬ 
ing higher power and efficient antennas. 
(However, I have been able to work weak 
DX stations right through enormous pile-ups 
when I’ve been parked at advantageous lo¬ 
cations. Using 100W and my mobile whip, 
while parked on a good mountaintop with a 
clear horizon in all directions, has done bet¬ 
ter for me sometimes than my legal-limit 
station at home. Driving or parking along an 


ocean beach isn’t bad, either.) 

9. Be sure to make your own vehicle as 
free of ignition noise in the RF spectrum as 
possible. You can’t control other vehicles on 
the road, but almost any motor vehicle can 
be improved in this area. Simply using resis¬ 
tor-type spark plugs and shielded ignition 
wiring, regularly replaced when worn, goes 
a long way towards minimizing ignition 
noise. My Volvo wagon, factory-equipped, 
happens to be a very low-noise vehicle, but 
many aren’t. 

10. Lastly, when using long or top-heavy 
mobile antennas (as many are) it often pays 
to “guy” them a bit to prevent damage from 
high-speed driving. My Hustler 20 meter 
whip would place too much strain on any 
conventional ball mount when traveling at 
high speeds (let’s not discuss how high) if it 
weren’t secured with a piece of string to the 
roof rack of my car. 

So much for suggestions. How are mobile 
CW contacts made? No sweat! Same as 
home-station CW contacts. You either an¬ 
swer someone else’s CQ, call CQ yourself, 
or break into a CW QSO if it sounds inter¬ 
esting. Your mobile rig will have to have 
some sort of break-in capability (full QSK 
or “semi-QSK,” which is usually the same 
as VOX on SSB) so you only need to touch 
the paddle to send. After just a bit of prac¬ 
tice you’ll be having long CW rag-chews 
with the best of us. Operating mobile phone 
or CW is all the same—if you can’t chew 
gum and walk at the same time, mobile op¬ 
eration on any mode is not for you. But if 
you’ve had no problem with VHF-FM mo¬ 
bile work, then CW HF mobile work is not 
any more difficult, provided you’re a profi¬ 
cient CW operator to begin with. 

Personally, I like CW. It’s very relaxing to 
me, and easier to listen to for long periods 
than phone. Probably the great narrow-band¬ 


width CW filters that allow only one signal 
to pass to the speaker have a lot to do with 
this. You can’t use a 500 Hz filter on SSB, 
but on CW it’s the norm. Even my little 
MFJ-9020 has a factory-standard narrow 
CW filter (with an even narrower one avail¬ 
able as an option) which, for the most part, 
is narrow enough to allow receipt of just one 
signal at a time, even during crowded condi¬ 
tions. While headphones make CW opera¬ 
tion even easier at home, I’d not recommend 
them for mobile work: They’re illegal to use 
while driving in most states, and might re¬ 
strict your ability to hear emergency sirens 
or horns honking. As with any mobile work, 
the task of controlling your vehicle must 
take priority over a QSO. Occasionally you 
might need to forget about your QSO and 
make an emergency maneuver—just do it, 
and forget about the QSO. Your contact will 
probably still be there after the emergency is 
over, but if not, so what? There will always 
be another contact. 

I guess in addition to being a proficient 
CW operator, it pays to be a good driver! I’d 
not recommend mobile CW work (or maybe 
mobile work of any kind) for brand-new 
drivers who are still learning the ropes, or 
for nervous drivers who consider the task of 
keeping their car on the road an enormous 
job that requires 100% concentration and 
then some. But for those of us who drive 
comfortably in all kinds of conditions, and 
those who, like me, log 50,000 miles per 
year on the roads with zero accidents, mo¬ 
bile CW operation should be as easy as 
falling off a log. And speaking of logs, don’t 
forget to keep one in your glove compart¬ 
ment to record all the great DX you’re going 
to work! 

Hope to hear you on the CW bands. For 
now, this is WB2WIK/M6 (mobile, 6th call 
area) QRZ DX? Q 
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73 Review 


Number 6 on your Feedback card 


by David R. Corsiglia WA6TWF 

The AEA HamLink 
Model HL-60 


Advanced Electronic Applications 
P.O. Box C2160 
2006-196th St. SW 
Lynnwood WA 98036 
Telephone for brochures: (800) 432-8873 
Price Class: $269 


Does your radio miss you when you’re not home? 



Photo A. The AEA HamLink Model HL-60. 


D id you work late and miss your 
sched, again? Did you miss that rare 
DX contact that waited for you to get to 
work before transmitting? Do you want 
to let your friends try out your rig without 
the hassle of throwing a party? Well, 
now there's a solution for these prob¬ 
lems and more: HamLink—the interface 
between your telephone and ham radio. 

It allows remote operation of your HF, 

VHF, or UHF transceiver. Any time 
you’re near a Touch-Tone phone you 
can control your radio almost as if you 
were home. 

The TWF Super System, a 15-re¬ 
peater (440 and 1 2) membership group, 
recently installed a HamLink. We are 
certainly enjoying giving it a workoutl 
Our members were already comfortable with 
the idea, because they regularly use our three 
remote base repeaters by operating HF radios 
remotely using the DTMF tones on their 440 
transceivers. But now, with HamLink installed, 
they’re able to work HF even from work or from 
friends’ and relatives’ homes. For the first time, 
remote CW! With a speaker phone, it’s easy to 
share the fun. 

Club members and elmers can make HF sta¬ 
tions available to other hams this way. We 
found the unit’s voice announcement of fre¬ 
quency and mode worked great for sight-im¬ 
paired members. 

The HamLink can be interfaced with re¬ 
ceivers and tranceivers which are computer 
controlable (although no computer is required). 
The interface cable between HamLink and the 
radio is specific to the radio’s manufacturer and 
can either be purchased or home-brewed from 
the wiring diagrams and parts lists in the manu¬ 
al. We installed our unit on a Kenwood TS- 
940S. 

Installation was simple and the instructions 
were clear and easy to follow. The four cables 
that make up the interface are for the computer 
port and external speaker (all compatible ra¬ 
dios) and the jacks for the CW key and micro¬ 
phone (transceivers only). The other connec¬ 
tions are for power (either AC or 12 VDC) and, 
after initialization, the telephone line. Initializa¬ 
tion consists of introducing your radio to Ham¬ 
Link, entering the security code, and setting the 
telephone answer mode. 

The telephone can be answered after a spe- 
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cific number of rings or, if HamLink shares the 
phone line with an answering machine or fax, it 
can be set to answer immediately after a hang¬ 
up and call-back. The telephone answer mode 
can be changed remotely as well. 

We can call HamLink with any Touch-Tone 
phone. After entering the security code, there 
we are—listening to the band according to the 
frequency and mode we were last on. We can 
easily change to whatever frequency our radio 
is capable of receiving. 

This means that, depending on the radio, you 
could listen to any frequency: the AM broadcast 
band, WWV, shortwave broadcast band, 2 me¬ 
ter FM, 20 meter upper sideband, etc. The radio 
can be tuned to a specific frequency or pulsed 
up or down in 10 Hz, 100 Hz, 1 kHz, or 5 kHz 
increments. With a little practice you will easily 
be able to tune in all the modes, including side¬ 
band signals. 

When you have tuned in a station and you 
are ready to transmit, depress the Touch- 
Tone button; from then on you will be transmit¬ 
ting. When you are done transmitting, depress 
the button again to put the radio back into 
receive. 

You may also select either of the two VFOs 
or the radio’s memory mode. Then you can se¬ 
lect different memories or scan the memories. 
You can request the frequency the radio is on at 
any time and the interface will reply with a “hu¬ 
man voice" telling you the exact information. 
You may also inquire about the mode, such as 
USB, LSB, AM, narrow FM, wide FM, CW, and 
RTTY, (although HamLink is not recommended 


for RTTY use.) 

You can even send CW through the HamLink 
via a Touch-Tone button on your phone. You 
may not achieve great speed, but it might just 
be good enough to grab that rare country that 
you have been seeking that only comes around 
while you are at work. 

The AEA Hamlink is very small (8" x 5" x 2") 
and only weighs three pounds. The unit is not 
polarity sensitive, so if you accidentally hook 
the power up incorrectly you will not smell 
smoke! The unit draws only 200 mA. So, with a 
12 volt DC powered transceiver, it could be 
used for emergency communication in an earth¬ 
quake or flood. 

You can also plug a cordless phone base in¬ 
to the RJ11 jack inside HamLink, then just carry 
your cordless handset around your home to op¬ 
erate your transceiver. 

A sightless and otherwise handicapped oper¬ 
ator may find it especially advantageous to use 
a cordless phone as a control unit. 

Hardware Requirements 

In some cases you may need an additional 
computer interface board. These accessories 
can be ordered from the manufacturer. As of 
this date, the following radios and computer in¬ 
terfaces will work with the ARE-60: 

•All ICOMs that have a Cl-V computer port. 

•The ICOM 751A has a CI-IV port and re¬ 
quires a UX-14 adapter to convert it to the re¬ 
quired Cl-V buss. 

•Yaesu FTh 890, FT-990, FT-1000, FT-747GX, 
and FT-757GX2. The Yaesus do not require an 






additional computer interface. 

•Any Kenwood radio with an active computer 
port will work, but some radios need interfaces: 
The Kenwood TS-440 and R*5000 require an 
IC-IO; the TS*711 and TS-811 require an IF- 
10A; the TS-940S requires an IF-10B; the TS- 
140 and TS-680 require an IF-10C; the TS-690, 
TS-450, TS-850 and TS-950 don't require an 
interface; the TS-50 requires an IF-10D. 

Please note: More radios are being added to 
this list 

These computer interface boards are usually 
installed inside the radio. Not all dealers have 
the boards in stock so it is a good idea to get 
them on order at the same time that you order 
HamLink. 

One of the best things about the ARE-60 is 
the ease of installation and setup. It took exact¬ 
ly 17 minutes from the time l opened the box to 
my first on-the-air contact. 

I highly recommend that you order the op¬ 
tional cable kit for the radio you are going to 
use. It’s inexpensive and very well-made. You 
merely plug in the cables from HamLink to the 
radio and from a Touch-Tone telephone to a 
RJ-11 connector inside HamLink. 

You program HamLink with any standard 
Touch-Tone phone, inputting the type of radio 
you are using, as described in the very-well- 
thought-out operating manual. Then unplug the 
phone and connect a phone line to the RJ-11 
phone jack on the rear of HamLink. You’re 
ready to start having fun. That’s all there is to it! 

Our club gave HamLink a thorough workout 
We set up a unit at our Orange County Super 
Station, where we have a full-size three-ele¬ 
ment 80 meter beam, six-element KLM triban¬ 
der and a full-size 40 meter beam. To test for 
RFl we used an Alpha 87A running the legal 
limit. At a special club meeting we gave out 
copies of instructions for HamLink, along with 
the security code and phone number. For the 
next couple of weeks there were many phone 


calls by members trying out the system and 
making contacts. The Touch-Tone codes are 
very straight-forward and there was very little 
problem in getting the members of the club up 
to speed. 

They were able to use some of HamLink’s 
auxiliary functions to switch antennas when 
needed. They found absolutely no RFl and ev¬ 
eryone commented on the superb audio on 
both receive and transmit. In fact, the stations 
that were contacted via HamLink most of the 
time had no idea that we were operating re¬ 
mote via telephone. 

All comments from members who tried Ham¬ 
Link were positive and most of them wanted to 
install a full-time dedicated station using it. 

One of the neat things about HamLink is that 
you can listen to any frequency that the 


transceiver is capable off. Many of the club 
members are also shortwave listeners and par¬ 
ticularly liked tuning in a shortwave broadcast 
station, then using the 5KHZ step feature to 
step their way up and down through the short¬ 
wave broadcast band. 

The only negative thing l could find with 
HamLink is that if you are not careful you could 
accidently transmit out-of-band. You have to 
check the frequency announcement often as 
you are tuning around to make sure that you 
did not hit an out-of-band frequency by mis¬ 
take. 

HamLink does everything as advertised, and 
at $269 it’s a great bargain. Q 

Contact David R. Corsigfia at 858 Lenz 
Drive , Anaheim CA 92805; telephone: (704) 
535-5528; Fax: (714) 520-9087 



Frank felt that a 25 minute dissertation on canning okra was 
appropriate repeater traffic during the rush hour snow storm. I 


X-BAND TRANSMITTER 





Factory Authorized Dealer & Service For 

KENWOOD 

YAESU 

ICOM 


Call Us For 

Great Prices & Great Service 


TOLL FREE ORDER LINE 1 - 800 - 344-3144 

Cotillnuniul U S. & Texas 


THE 




CENTER 


5730MobuO San Antonio. TX7B238 (512)680-6110 

FAX (512) 647-8007 


Most Revolutionary High-Frequency 
Amateur Radio Antennas in 20 years! 
The FLYTECRAFT™ SFX Line of Monoband 
— Vertical HF Antennas 

• 5 unique models for 40,30,20, 15,10 
metexs. Each only 9 ft. tall (10 meter is 
slightly shorter.) • Precision late rani 
wound helix gives full-size, incredible 
performance - world-wide DX or 
domestic. • Praise from everywhere: 
England - “Your vertical sounds 
great!” CZECH. - “I can't believe 
your antenna is only 3 meters high!” 

• Instant set-up and tear down,or leave 
up permanently - unobtrusive; ideal 
for antenna-restricted areas. Separates 

P* Peal down to 4 ft. • Antennas boast low 

angle radiation. • Easiest-To-Use 
antenna made! Uses 2 shortened radials 
with *ADiALCoiLs n ‘ - stretch them out 
or coil them up. (10M uses 3.) 


| Built with pride & sold worldwide 

* FLVTECRAFT“USA 

40 thru 15 meters ~ $69.96 ea, 10 meters ~ $59,95 ea. 
Add $6.50 s/h, contin. U.S. 10% Discount on 2 or more. 

Satisfaction Guaranteed 

VISA/MC PHONE ORDERS 
800 - 456-1273 

Send Check/ $ Order 
to: FLYTECRAFT" 
P.O.Box 3141 

Simi Valley 

M-F 9A-5P (FT) 805-583-8173 












































73 Review 


Number 7 on your Feedback card 


by Michael Bryce WB8VGE 

The Hewlett Packard 


Hewlett Packard Direct 
Instrument Sales 
5301 Stevens Creek Blvd. 

Building 51LSC 
Santa Clara CA 95052 
Telephone: 1-800-452-4844 
Pri ce QI 355 ’ $995 

Add a top quality test instrument to your workbench. 


HP 34401A Digital 
Multimeter 


I know several hams who will spend thou¬ 
sands of dollars on the newest rig this year 
but who don’t own a useful digital multime¬ 
ter. I don’t have money to drop on new gear, 
but I do require a digital multimeter I can 
count on. I spend much more time at the 
workbench than at the operating table. 

After going through a pile of off-brand digi¬ 
tal multimeters, I decided that I needed 
something better than what the local Radio 
Shack carried. So, last year at the Dayton 
Hamvention, I started to look for a new 
bench-style digital multimeter. 

My wife and I happened to stop in front of 
the Hewlett Packard booth. I took a quick 
look, told my wife that U HP" means "high 
price,” and started walking away. Then an 
HP salesperson walked up to us and started 
talking. 

What he showed me changed my mind 
about HP. The HP 34401A is a 6-1/2 digit, 
high performance digital multimeter In a 
bench-top style case. The HP 34401A does 
so many things that calling it a mere digital 
multimeter doesn’t do it Justice. 


Features Abound 

The HP 34401A has a highly visible vacu¬ 
um-fluorescent display. It also has built-in 
math operations such as Min-Max, Null Val¬ 
ue, High Limit, Low Limit, dB REL, etc., as 
well as continuity and diode test functions. 
The “hold” feature lets you make hands-free 
readings. How about an auto trigger set to 
take a specific reading at a certain time in¬ 
terval? The HP 34401A will even tell you 
how many times it's been calibrated! 

You can set the resolution from 4-1/2 to 6 - 
1/2 digits. You can turn off the autorange 
feature and use manual control. Two- or 
four-wire resistance checks make reading 
low resistance values easy. You can mea¬ 
sure frequency up to to 300 kHz as well. 

Other features of the HP 34401A Include 
an HP-IP (IEEE-488) interface and an RS- 
232 interface, both standard. You can pro¬ 
gram the HP 34401A with standard pro¬ 
gramming languages such as SCPI, HP 
3478A and Fluke 8840. You may also use 
the HP 34401A in a remote interface setup. 
You can even set it up as a "go/no go” tester. 


A front panel switch selects either the front 
test probes or the rear probes (a set of test 
probes comes with it). There are so many 
features that it's hard to keep track of them 
all. 

Putting the HP 34401A to Use 

Hewlett Packard includes two manuals 
with the HP 34401 A. One is the user’s guide 
and the other is a service manual. The man¬ 
uals are super! They're easy to read, and 
you can find what you're looking for without 
digging through layers and layers of materi¬ 
al. 

Each HP 34401A comes from the factory 
with its own specifications and a certificate 
of calibration sheet. You know the amount of 
error on each range on almost every func¬ 
tion. The DMM goes through about 100 sep¬ 
arate tests before passing final calibration. 
You can have the HP 34401A calibrated to 
MIL-STD-45662A specs if you desire for an 
extra charge. You may also send the HP 
34401A back to Hewlett Packard at any time 
to be re-calibrated for about $90. 



Photo A. The Hewlett Packard, HP 34401A digital multimeter. 
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Each time you turn on the meter it does a 
quick self-test. You can do a more extensive 
test by holding down the “SHIFT" button 
when turning on the power. The HP 34401A 
will respond with a “PASS" on the digital 
readout. 

Of course, the most common things we do 
with a digital multimeter is to measure volt¬ 
age, current, and resistance. The HP 34401A 
excels in these areas. The HP 34401A mea¬ 
sures voltage in the following ranges: lOOmV, 
IV, 10V, 100V, 1,000V (750 VAC). Maximum 
resolution is 10 nV on the 100 mV range. AC 
voltage is true RMS and AC-coupled. The HP 
34401A will measure current from 10 mA to 3 
amps. 

Resistance ranges from 100 ohms to 100 
megohms. Maximum resolution Is 100 micro 
ohms on the 100 ohm range. The HP 34401A 
utilized either a two- or four-wire resistance 
measurement system. For normal resistance 
checks, the two-wire system works just like 
any other digital multimeter. But for low, low 
resistance checks, you’ll get the best results 
with the four-wire method. By using the sec¬ 
ond set of test leads, you reduce the amount 
of resistance between the digital multimeter 
and the resistor you’re trying to measure. 

The HP 34401A uses a menu system to 
access sub-menus from the front panel. This 
is discussed in a very straightforward manner 
in the user’s guide. There are plenty of dia¬ 
grams to help you navigate the menus in the 


user’s guide. All you have to do is follow the 
prompts on the display to access the menu 
system. It’s much easier to do than to ex¬ 
plain, but the HP user’s guide does an excel¬ 
lent job. 

Operation is straightforward and very sim¬ 
ple. Just select the function you desire and 
you’re off and running. The autoranging is as 
fast as any I’ve seen. You don’t have to wait 
for this meter to keep up with you. 

There are several relays inside that you 
can hear switching on and off as the HP 
34401A selects the proper range. After 
awhile I got used to the clicking and found 
that I could use the relays as an audio feed¬ 
back when the meter would switch ranges. 
Let’s say you’re looking at the output of a 
voltage divider and it should be 7 volts. If 
you’re busy flipping the switch on the rig 
you’re testing, It’s hard to keep an eye on the 
HP 34401A display. But, if you hear the HP 
34401A flip a relay, you know your test point 
went over 10 volts. That’s where the relays 
switch over. 

I’m hell on digital multimeters. I always for¬ 
get to switch from resistance before going to 
volts or current to frequency. The HP 34401A 
is very forgiving. I've only had to replace the 
current fuse twice and both times it’s been 
because of operator error. 

The Bottom Line 

I love it! When the service manual says 


the mixer should have 0.1785 volts on the 
emitter, the HP 34401A will let me know. No 
more guessing, no more wondering if the 
test meter is accurate, no more hassle with 
service personnel telling me my test meter 
is wrong. 

I had some trouble with the local power 
company with low line voltage. I told the 
service person I had low line voltage. I was 
then asked how I knew the voltage was low. 
Was I using a department store meter? No! 
I'm using an HP 34401A by Hewlett 
Packard. Two hours later a repair truck ar¬ 
rived and found the problem. 

Is there anything I don't like about the HP 
34401 A? Well, there is one little item—the 
marketing. Hewlett Packard says that the 
HP 34401A is their “low end" instrument. I 
don’t like spending $1,000 and then being 
told that I got a “low end" product. Their 
new "within budget, without compromise" is 
better. 

I would have liked to have had a higher 
current rating: up to 10 amps instead of on¬ 
ly 3 amps. You can add an external high 
current shunt for taking high current read¬ 
ings if you want. 

Yes, it does cost a thousand dollars. 
But think about that for a second. Would 
you want to have someone fix your $2,600 
rig with a $24 meter? This is a case where 
you really get what you pay for. 

m 


CALL OR WRITE FOR OUR FREE 


OCEAN STATE ELECTRONICS 112 page catalog 1-401-596-3080 


AIRCRAFT RECEIVER KIT 
...puts you In the pilots seat!! 

Tun® into the exciting wo rid of avia- 
—tion. Listen to airlines, big business 
—rv 1 - corporate jets, hot-shot military pl- 
\l lots,localprivatepHots.controltow- 
;'));) ILj| in ere, appro ach and departure radar 
/ > 1 confro * * nd Interesting and 

L 1 r fascinating air-band commurica- 

'' tions. Youll hear planes up to a 
hundred rriles away as wed as all local traftc. The AR- 
t features smooth varactor tuning of he entire air band from 
118 to 136 MHz, effective AGC. scperhefodyne drcuitry. 
squefch. convenient 9 voff operation and plenty of speaker 
volume. Don’t forget to add ocr matching case and knob set 
tor a Ine looking project yout love to show. Our detailed 
Instucbon manual makes the AR-1 an ideal me o dues on to 
two life-long fascinating hobbies at once - electronics and 
avfaficnl 

AR-1 —AIRCRAFT RADIO KIT_$24.95 

C-AR -CASE SET FOR AR-1 ..—$12.95 


SHORTWAVE 
RECEIVER KIT 

Here's a complete shortwave 
radio guaranteed to Inspire awe 
in any listener. Imagine timing 
in the BBC. Rado Moscow, 
Radio Bagdhad and other ser¬ 
vices with just inches of an¬ 
tenna. Thisvery sensitive (about 
a microvolt)) receiver Is a true control and plenty of speaker 
volume. Smooth varactor diode tuning allows you to tune any 
2 MHz portion of the 4 to 11 MHz frequency range, and the 
kit conveniently runs on a 9 volt battery, Add our matching 
custom case and knob set to give you radio a finished, 
polished look. This kit is very popular with schools, scouts 
and corporate presidents! Amaze yourself • and others- see 
how you can listen to the world on a receiver you built in an 
evening. 

SR-1 SHORTWAVE KIT.$29.95 

CSR CASE AND KNOB SET.$12.95 



EASY-KEY CW KEYER KIT 

• WORKS GREAT 
ON ANY RIG 

• PERFECT CW 
INONEMGHT 

• IDEAL FOR 
CODE 

PRACTICE, TOO! 

Add to you CW fun wrflh our low oost CMOS Keyer XjL 
Youll send dean code thats a pleasure to copy, sell 
completing dots and dashes wrth properly weighted 
spacing and timing are all pcoyammed into the ON-Ts 
desjgr Assembly of the keyer is fast, easy and fun. our 
step-by-step mstrueftens lead you to a finished Lmt in 
octy one evening. For beginners, re CW-7 makes an 
ideal code practice osdflator - Warn re sound of per¬ 
fectly formed CW right trom re start and have a fine 
piece of ham gear, tool Biiit-m srdetone. ad us table 
pitch, front panel speed and volume carrots and conve¬ 
nient 9 volt operation are featured. The CW-7 is te ideal 
companion to ou QRP transmitters or any ofrier rig you 
may own. Manual also indudes defais on consfrudlng 
economical CW paddies. T o £veyou project a finished, 
‘store-boughf, professional lock, use ou custom case 
and kneb set tat also matches our ORP receivers and 
ran sm it te r s - 

CW-7 ...CMOS KEYER KIT_$24.95 

CWC ...MATCHING CASE SET.._$12.95 


DELUX CODE KEY 

Adjustable, heavy duty brass base with bail 
bearing pivots. Designed for bard 
I usage. 3/16“ plated contacts. 

$11.75 


CODE PRACTICE , , ir — 

OSCILLATOR & MONITOR 1^5*, 

3* SPEAKER, HEADPHONE L 

TERMINAL, VOLUME & TONE 

CONTROLS USES 1 9V BATTERY. lO ”^J 

Kit.$19.95 

Wired__$24.95 *- 


LEARN COMPUTER THEORY BY BUILDING THIS KIT 
DIGITAL TRAINER MODEL MM-8000 

Starting from scratch you build a complete computer system. Ou Micro-Master trainer 
teaches you to write into RAMs, ROMs and run a 8085 microprocessor. You will write the 
initial Instructions to tell the 8085 processor to get started and store these Instructions In 
permanent memory in a 2816 E* PROM. Teaches you all about input and ouiput ports, 
computer timers. Build you own keyboard and learn how to scan keyboard and display. 
No previous computer knowledge required. Simple easy to understand instruction teaches 
you to write h machine language. Upon completion of this course you will be pro ficient In 
computer technology. 

■ Uses the 8065 Microprocessor 

• Uses tie 2816 E 1 PROM, electrically eras- 
abte programmable 

• Uses the 8156C. 2048 B* static MOS RAM 
with I/O ports and timer 

• Memory expandable option 

• Bra in 5V power supply 

• 28 key keyboard 

- Complete with lesson manual, instuctions 
and experiments $119.95 


REGULATED 
POWER SUPPLIES 
13.8 VDC 

Perfect for ham equipment. CB's, car 
steer eo‘s and other 13.8 VDC items. 

LED on indcator. short breuft protection. 
Binding post output 2 year warranty. 



3 AMP.$29.50 

4 AMP.$39.50 

SAMP.$46.50 

10 AMP.$79-50 

20 AMP ... $119.50 
30 AMP $139.50 


TO PI ACE AN ORDER Call 1-800-866-6626 


Ocean State Electronics 
P.O. Box 1458 6 Industrial Drive 

Westerly, R.l. 02891 

Mail in orders please include $4.50 shipping JflBjdJBk 
ALASKA & HAWAII $9.00 IHSfiBjHf 

CANADA $7.00-OVERSEAS $12.00 -- 

Minimum order $10.00 (before shipping) 

R.l. Residents add 7% Sales Tax Local calls 596-3080 
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Number 8 on your Feedback card 


A Tilt-0ver/Swivel Antenna 
Mount for Recreation Vehicles 

Take your full-size vertical on the road. 

by Gene Beaver W4PVI 


I n the summer of 1982, Dot (MYL) and I 
decided that we were going to take a 
year’s tour of the country in our 22' Mini- 
Motorhome. I most certainly was going to 
operate the HF bands, but I didn’t want to 
be confined to a mobile antenna all that 
year. 

Installation of an antenna on the roof was 
impractical due to the height involved be¬ 
cause the antenna would not clear low 
hanging trees, bridges, etc. A quick-connect 



Photo A. Close-up of Photo B. Close-up of 
the antenna mount. the tie-down rope 
attachment. 
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would mean climbing the ladder each time 
it was used. Not very convenient! 

I had a Hustler 5BTV Vertical on hand. 
To solve my problem I only had to figure 
out how to haul this tall antenna and how to 
make it quick and easy to put up and take 
down each time it was used. 

I had been a member of the RV Service 
Net for a couple of years, and knew Chuck 
W8UCG (SK) (the originator of the Uni- 
Strut antenna mount on Airstream trailers). 
I decided to adapt the mount to my motor 
home. 

Construction 

After taking some measurements, I real¬ 
ized that if the Uni-Strut was used and the 
antenna base was to be about 12 inches 
above the roof, I would have to do an awful 
lot of climbing up and down the motor 
home’s ladder in order to complete the in¬ 
stallation and then do the required tuning. 
That didn’t appeal to me at all. I had to find 


a way to swivel the mount as well as fold it 
over. 

The answer came out of the plumber’s 
shop, where I obtained the following mate¬ 
rials: 

1 length of 1" galvanized water pipe 

1 length of 1/2" water pipe 

2 1/2" end caps 

1 1/2" female coupler 

1 1" female tee joint 

1 1" floor flange 

1 1" el (female one end, male the other) 

I cut the 1" pipe into three lengths—one 
97", one 18", and one 9"—and threaded on 
all ends. (The 97" length was required for 
installation on my present Allegro motor 
home and most likely will have to be 
changed for your rig.) 

The floor flange was fitted to one end of 
the 97" length and the el to the other. Then I 
attached the center of the tee joint to the el. 
I tightened the last two joints snugly, then 

Continued on page 31 



Photo C. Working on the antenna is easy—just swivel and tilt. 












Tilt-Over Swivel Antenna 

Continued from page 28 

backed off half a tum. These are the points 
that allow the antenna to be raised and low¬ 
ered and to be swiveled from side to side. 

Next, 1 fastened the 18" length to the top 
of the lee and the 9" length to the other end. 

The 63" length of 1/2" pipe (threaded at 
both ends) was passed up through the 18" 
length pipe, the lee joint and the 9" pipe. An 
end cap was installed on the lop. The 1/2" 
coupler and a 3" length of 1/2" pipe were 
attached to the bottom. 

Then 1 slid a heavy-duty key ring (yes. 
like a car key ring) over the bottom end of 
the 1/2" pipe, installed the other end cap, 
and attached a 6-fool length of 3/8" nylon 
cord to the key ring. 

The entire assembly was set up vertically, 
with the floor flange resting on the rear 
bumper to which it was attached with 
counter-sunk screws. 

The bumper now supports the weight of 
the mast and the antenna when attached. 

Installation 

The 97" pipe is attached to the roof lad¬ 
der, approximately 60 inches up from the 
bumper. This provides the lateral stability. 
If it is not convenient to support the mast at 
the ladder, a suitable two-point brace can be 
used at a point on the RV where screws are 
already in place. 

Once the mast is in place, and the anten¬ 
na is in the “up” position, the 1/2" “handle” 
should be attached to the ladder or some 
other support. 

You will be able to come up with your 
own method of securing the handle when 
the antenna is in the up position. This is 
necessary to assure that the antenna slays in 
the vertical position when operating. 

Next, I installed the antenna on the 18" 
pipe. The antenna bracket was installed as 
high as the U-bolls would allow, to prevent 
the mounting pipe from interfering with the 
radiation pattern. 

The antenna can now be lowered by 
holding the handle and the nylon cord. 
Once the antenna is in the horizontal posi¬ 
tion, the handle can be slid forward with the 
cord and fastened to prevent sliding back 
during travel. 

The advantages of the “sliding handle 1 ’ 
are obvious when observing the rear over¬ 
hang of the handle before being slid for¬ 
ward. When lowering the antenna for travel, 
slide the 1/2" pipe forward and secure with 
the rope. Reverse the procedure for raising. 
You will need to install some kind of cradle 
on the roof for the antenna to ride in while 
underway. 

I installed only the bracket and first an¬ 
tenna section while working on the roof. 
Once that portion was complete, the mast 
was folded and swiveled so that the antenna 
rested on a chair that was on the ground. All 
remaining work and tuning was done with¬ 
out once having to climb atop the motor 
home. 
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Hot Off the Press 

The “Grounds” for 
Lightning and EMP 
Protection 


SECOND EDITION | 


A comprehensive hands-on guide to proper grounding 
installation, measurement and maintenance for direct 
lightning strike survival. Over 100 pages with new 
informative “how-to” charts, graphs and pictorials. From 
high rise to mountain top, for radio sites and computer 
LANs, this is a must read book. flREHBi 

Only $22.95 (includes first class postage). 


aBjmSBS 


CORPORATION » 

(800)325-7170 ■ (702)782-2511 ■ FAX: (702) 782-4476 
2225 Park Place ■ P.O. Box 9000 ■ Minden, NV 89423-9000 


CIRCLE 49 ON READER SERVICE CARD 



Space to virtually every ham through: 

Higher power transmitters 
Higher gain antennas 
Three axis stabilization 

More bands: 

Downlinks on 10 Meters, 2 Meters; 70, 13, 5 and 3 Cm. 

Uplinks on 70, 23 and 5 Cm. 

Higher Orbit: 

48,000 km. (29,000 mile), 16 hour orbit for increased coverage 
and visibility for many hours each day. 

PHASE 3D NEEDS YOUR HELP! 

A contribution of just a few dollars from EVERY active amateur 
will insure that this new marvel gets into orbit. 

MAKE YOUR CONTRIBUTION TODAY! 

You are also invited to join AMSAT and receive the AMSAT Journal so that you too, can (ollow the 
progress of Phase 3D and other exciting amateur satellite activities. Dues are just $30 annually in 
the U.S. and $36 in Canada and Mexico - $45 elsewhere. 


% AMS A T 


P.O. Box 27 

Washington, D,C. 20044 
(301) 589-6062 
Fax: (301) 608-3410 


CIRCLE 110 ON READER SERVICE CARD 
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Make Sure It’s Grounded 

While this is not a technical article, there 
are three things that are very necessary to 
an efficiently operating mobile antenna of 
this type: ground, ground and ground. 

I use 1/2" copper braid from the antenna 
base to the “closest possible point” to the 
roof or ladder in several places, and then 
down the ladder to the vehicle chassis. I do 
the same from my radio to the chassis. 

Do the very best job you can with 
grounding during installation and forestall 
any future problems from that source. 

The Safety Factor 

Everyone needs to adhere to standard 
safety practices when working atop any¬ 
thing with ladders, etc. Be especially care¬ 
ful when raising the antenna. I personally 
know two hams who have raised their an¬ 
tenna into a power line. No harm came to 
either, but one had a “real hot" trailer for a 
while. IT COULD HAVE BEEN FATAL! 
ALWAYS LOOK UP BEFORE RAISING 
THE ANTENNA. 

It’s easier than you think to drive off 
and leave the antenna in the air. Most of 
the time you won’t get out of the RV park 
before disaster strikes. A tree or a power 
line will get you. I know one friend who 
stopped at a fast-food joint for lunch, put up 
the antenna to check into a net, and then 
drove off. He got five miles down the Inter¬ 
state before leaving his 75 meter coil on top 
of the bridge and the rest scattered all over 
the highway. 

I had a sign made with two words: AN¬ 
TENNA DOWN? I attach it to the steering 
wheel and gear selector as soon as I stop. 



Photo D. Pull the 1/2 " pipe all the way out 
with the rope, then pull down to raise the an¬ 
tenna . Tie off the rope to secure. 
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The two things I wanted most from this 
tilt-over/swivel mount were versatility and 
convenience. I got both. I put the clock on 
myself once when pulling into a rest stop 
and wanting to check into the RV net. I 
started the clock when I put the gear selec¬ 


tor in park, went to the rear of the motor 
home and raised the antenna, got back in 
the driver’s seat, keyed the rig and stopped 
the clock. Time elapsed: 30 seconds. 

The next thing I did was to hang my 
“ANTENNA DOWN?” sign. ni 



Figure 1. Construction details of the RV antenna mount. 











Number 9 on your Feedback card 

Expanded Range Direct- 
Reading Inductance Meter 

Build this cheap choke checker. 

by Arthur C. Erdman W8VWX 



Figure 1. Basic measuring scheme. 


T he inductance meter I described in the 
January 1992 issue of 73 Amateur Radio 
Today works well but it is limited to about 10 
to 250 pH. The basic circuit creates a pulse, 
the width of which is directly proportional to 
inductance. A digital voltmeter (DVM) reads 
the average value of the pulse train. Readers 
have inquired about how to extend the range 
to lower and higher values. Much thought 
and experimentation provided an answer: 
Place the unknown inductance in series with 
a known inductance. This avoids having the 
circuit inductance approach zero at the low 
end of any scale. Also, the range of linearity 
is narrowed, making the circuit quite practi¬ 
cal. 

As a specific example, I used a fixed 10 
pH inductance on the “0” to 25 pH range. 
Now the circuit sees 10 to 35 pH. 


The pulses never get vanishingly narrow. 
Insert a 100 pH for the 0 to 250 pH range 
and, finally, use a 1,000 pH for the 0 to 


2,500 pH range. See Figure 1. 

These inductors (5% tolerance) are avail¬ 
able for less than $1 each from Mouser Elec- 



Figure 2. Schematic for the expanded-scale direct-reading linear inductance meter. 
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Figure 3 . PC board pattern and parts placement for the expanded-scale direct- 
reading linear inductance meter. 


tronics. The offset voltage due to this method 
of measurement is simply counteracted by a 
bucking voltage. 

Linearity is excellent because the greatest 
change in pulse width on any range is only 
3.5 to 1. Without the series inductance, the 
lineality must be over a much greater range. 
For example, without the series inductance, 
the “0” to 250 pH range would never reach 
“O’* because the pulse would be too short to 
pass through the gates. If 10 to 250 is read¬ 
able, the linearity must be over a 25 to 1 
range. 

The following indicates the scale resolu¬ 
tion: 

1) 0 to 25 pH; 10 mV/1 pH 


2) 0 to 250 pH; 1 mV/1 pH 

3) 0 to 2,500 pH; 1 mV/10 pH 

Circuit limitations prevent the 0 to 2,500 
pH range from having greater sensitivity. 
Figure 2 indicates the complete circuit. 

Construction 

To avoid switching of the critical induc¬ 
tances, I elected to have a separate jack for 
each range. I am always trying out different 
circuits (and values) so I seldom use a print¬ 
ed circuit. The most convenient approach 
that I’ve found is to use an “experimenter’s 
plug-in board.” Radio Shack carries these. 
They are listed as “Solderless IC Bread¬ 
boards.” I used their board, catalog number 


276-175, approximately 2" x 3-1/2”, with 
270 connecting points. Number 22 wire fits 
snugly into the holes. So do 1/4 watt resistor 
leads, most capacitor leads and best of all, 
integrated circuit legs. 

Drilled and etched PC boards are available 
for $4.25 plus $1.50 S&H from FAR Cir¬ 
cuits, 18N640 Field Ct., Dundee IL 60118. 

Tune-Up 

(The L meter and DVM power supplies 
cannot be both AC line powered or the buck¬ 
ing voltage will be shorted out due to com¬ 
mon grounds.) 

1. Adjust the bucking voltage to 100 mV 
To do this, connect the DVM from the read¬ 
out negative terminal to ground (chassis). 

2. On each range, short the L x terminal to 
ground and adjust the proper pot for 0 volts 
at the read-out terminals. That’s all that is re¬ 
quired. 

If you discover that inserting a known in¬ 
ductor in the circuit produces a slight error 
on the read-out, remember that your standard 
is only within 5%. Coils in the 250 to 2500 
pH range have widely varying DC resis¬ 
tance, causing linearity errors. Iron core coils 
read truer due to less wire resistance than air 
core coils of equal inductance. fflj 


R1A 

Parts List 

1 k ohm pot 


RIB 

20k ohm pot 


R1C 

50k ohm pot 


R2A 

2.7k ohm 


R2B 

15k ohm 


R2C 

18k ohm 


R3A 

100 ohm 


R3B 

220 ohm 


R3C 

1200 ohm 


R4 

10k ohm 


R5 

5.6k ohm 


R6 

250 ohm pot 


Cl 

0.001 jiF 

RS272-126 

C2 

0.47 JiF 

RS272-1433 

C3 

lO^F 

RS272-1025 

C4 

1000 jiF 16V 

RS272-958 

C5 

0.01 jiF 

RS272-131 

U1 

7805 

RS276-1770 

U2 

74HC132 


LI 

10 jiF choke 


L2 

100 jtF choke 


L3 

1000 jiF choke 


Drilled and etched PC boards are available for 

$4.25 plus $1.50 S&H from FAR Circuits, 18N640 

Field Ct., Dundee IL 60118. 




★ 50 to 1000 MHZ 

★ Stuck Microphones 

★ Cable TV Leaks 


& Cell Sites 


or UHF FM receiver into a sensitive Doppler shift radio 
antenna and external speaker jacks. Models available 
fixed site or mobile - 50 MHz to 1 GHz. Call or write 


New Technology (patented) ci 
direction finder. Simply plug 
with computer interface, synt 
for details. 


PCX Box 31819 (602) 488-9755 

Phoenix, AZ 85046 FAX (602) 488-1295 


DOPPLER 







CIRCLE 13 ON READER SERVICE CARD 


SPY ON THE EARTH 
See live on 
your PC 
what 

satellites in 
orbit see 

Learn how you can benefit greatly from this exciting new 
technology. Send $30 ($35 air, $40 overseas) for our 
fantastic W diskette set of professional quality copyrighted 
programs (IBM type) that does satellite tracking, data 
acquisition, image processing, file conversion and much 
more. Diskette and information package includes all 
programs, satellite views, C language source code for a 
popular satellite image acquisition program, hardware 
schematics, catalog and discount certificate. 

VANGUARD Electronic Labs 

Dept. A, 196-23 Jamaica Ave. 
Hollis, NY 11423 Tel.718-468-2720 
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Number 10 on your Feedback card 


Deluxe Function Generator 

This simple project has many uses. 

by David Cripe KC3ZQ 


A function generator is one piece of triangle, and sine-wave outputs, and the amplitude of the harmonics less than \% 

equipment found in the lab of nearly portable battery operation. of the fundamental frequency. The frequen- 

every electronics technician and engineer. . cy range of the function generator had to 

In conjunction with an oscilloscope, a func- L * es, £ n cover 100 hertz to 10 kilohertz, which 

tion generator can be used to test or trou- I started out by defining the features I would include most of the audio range. Af- 
bleshoot most gear found in the hamshack. wanted. This project had to be low-cost, us- ter a few hours of breadboarding I arrived at 

Unfortunately, commercial function genera- ing commonly available parts. It had to be a circuit which met all of these require- 

tors are priced well out of the range of most portable, operating from batteries. It needed ments. 

hams, and good used ones don’t often ap- to have a TTL output for testing logic cir- See Figure 1. This is a fairly simple de- 
pear at hamfests. Consequently, I decided to cuits, as well as variable-amplitude square, sign using only three ICs. All of the parts 

design my own! This simple, low-cost func- triangle, and sine-wave outputs. The sine are available at your neighborhood Radio 

tion generator features TTL, square-wave, wave output must be relatively pure, with Shack, or from any well-stocked junk box. 



Figure 1. Schematic for the Deluxe Function Generator.. 
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Figure 2. PC board pattern and parts placement. 


The circuit can be built conveniently on one 
of Radio Shack’s solder-pad breadboards, 
such as their pan #276-168, or you can pur¬ 
chase an etched and drilled PC board from 
FAR Circuits, 18N640 Field Court, Dundee 
IL 60118 ($4.50 plus $1.50 S&H). 

After mounting the circuit in a folded alu¬ 
minum box, I found its small size and 
portability made it easier to use than any of 
the commercial function generators I was 
familiar with. I actually ended up taking it 
to work with me to use at my job for those 
applications where portability is preferred 
over accuracy. I am now building my sec¬ 
ond one! 

The heart of the function generator is a 
U2, a 555 timer. These ICs are tremendous¬ 
ly useful devices, with high-current outputs, 
capable of driving TTL loads. It is config¬ 
ured as a somewhat unconventional square- 
wave oscillator in this circuit. The square- 
wave output of U2, pin 3 of the 555, is inte¬ 
grated by U3a, one section of an LM324 



Parts List 


C1-C6 

0.047 pF 

272-134 

C7.C8 

10 pF 

272-1025 

R1 

100k stereo volume 

271-1723 

R2,R9,R13 

Ik, 1/4W 

271-1321 

R3 

15k, 1/4W 

271-1337 

R4-R7.R11 

10k, 1/4W 

271-1335 

R8 

22k, 1/4W 

271-1339 

R10 

100k audio pot 

271-1772 

R12 

3.3k, 1/4W 

271-1328 

R14 

100 ohm. 1/4W 

271-1311 

D1-4 

1N914, 1N4148 etc. 

276-1122 

SW1 

SPST pot switch 

271-1740 

SW2 

2-pole, 6-position 

275-1386 

Ul 

7905 -5V regulator 

See Note 

U2 

555 timer 

276-1723 

U3 

LM324 quad op amp 

276-1711 


Note 1: The 7905 regulator is not normally 
stocked by Radio Shack, although it can often be 
found in their “Regulator Assortment" 276*1660. 
lt*s also generally stocked by most mail order 
houses. 

Drilled and etched PC boards are available from 
FAR Circuits, 18N640 Field Ct., Dundee IL 60118 
for $4.50 plus $1.50 S & H. 


quad op amp, producing a 
highly accurate triangle 
wave. This waveform is 
then buffered and inverted 
in U3b, and fed back into 
pins 2 and 6 of the 555, its 
trigger and threshold in¬ 
puts, respectively. This 
causes U2 to produce its 
square-wave oscillation. 

The frequency of oscilla¬ 
tion is determined by Rla, 
one section of a 100k 
stereo volume control pot. 

We now have a circuit 
which generates a square 
wave and a triangle wave. 

Obtaining a sine wave is a 
bit more difficult. Those 
of us who had a little math 
in college may remember 
some theorems from a fel¬ 
low named Fourier, telling 
us that if we take a sine 
wave and add its third, 
fifth, seventh, ninth, etc., 
harmonics at the correct 
levels, we come up with a 
triangle wave. Conversely, 
low-pass filtering the har¬ 
monic components from a 
triangle wave should leave us with a sine 
wave. It turns out that if we clip the upper 
and lower 33.3% off of the peaks of a trian¬ 
gle wave the resultant trapezoidal waveform 
contains no third harmonic energy. Passing 
this waveform through a simple, one-pole 
low-pass filter gives us a sine-wave of suffi¬ 
cient purity for our needs. Diodes D1 
through D4 perform the function of wave¬ 
form clipping in U3c. The low-pass filter 
consists of R9, Rib (the second section of 
the 100k stereo volume control pot), and 
C7. Since the cutoff frequency of this filter, 
controlled by Rib, tracks the oscillator fre¬ 
quency, the sine wave output of has a nearly 
constant amplitude over its frequency range. 
This sine-wave is very pure, with no har¬ 
monic higher than 1% of the fundamental. 

The last section of U3 is used as a buffer 
amplifier for the function generator output. 


Switch SW2a, one section of a two-pole, 
three- (or more) position switch, is used to 
select the square, triangle, or sine wave to 
be buffered. The gain of the buffer is set by 
R10. a 100k log taper volume control pot. 
The circuit on/olT switch SW1 may be inte¬ 
grated into R10. Since the amplitude of the 
square, triangle, and sine waveforms at 
Sw2a are not equal, the second section of 
SW2 is used to scale the gain of the U3d 
buffer so that the amplitudes of the three 
waveforms are roughly equal at the output. 

A 7905 voltage regulator, Ul, creates a 
stable 5 volt source for the 555, as well as 
the split (+5, -4 volt) supply required by the 
op amp. 

Give this project a try. I can think of 
worse ways to spend a rainy weekend after¬ 
noon than building a simple, inexpensive 
project that has as many uses as this one. B 
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NO MORE GUESSING WITH ANTENNA COMPARISON PERFORMANCE The 
New " DIGI-FIELD” Instrument has an extraordinary frequency response, DC to 
12 GHz. “DIGI-FIELD” can be used as a sniffer 
for GO cycle noise sources, as well as intensity 
detector of microwave oven leakage. With 
visual clear reading, you can make your own 
calibration. Use for radiation gain/loss measure¬ 
ments, antenna patterns, polarization, adjust* 
ments, helps to detect TV1, portable phones, 
car alarm transmitters, etc. Designed to be 
used with its own telescopic antennna or ex¬ 
ternal antenna with PL 259 connector. Detect¬ 
or output connector for AM. “DIGI-FIELD" has 
a 3 1/2 LCD display with (9 V) low battery in¬ 
dicator. Available in the normal model “A” or 
the NEW ultra sensitive model “B". 

For only $ 119.95 this could be the answer 
and the solution to your RF.probtems. 

1C ENGINEERING 

16350 Ventura Blvd.. Suite 125, Endno, CA 91436 
Info Phone; 818-345-1692 
Fax; 818-345-0517 BOO-FfELD-58 
Orders Only: 1-800-343-5358 
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Number 11 on your Feedback card 


A Universal Speech Processor 

An easy upgrade for your, transceiver. 

by Bob Roehrig K9EU1 


M ost of the more expensive HF trans¬ 
ceivers today have some form of speech 
processing. Less expensive rigs have either 
marginally effective processors or none at all. 

Older radios, especially tube-type units 
such as Drake, Swan, and Collins, do not have 
any processing at all. Over-modulation protec¬ 
tion, if any, is accomplished by means of an 
ALC circuit. Many hams (believing that ALC 
is to be used as a form of compression) drive 
their units well up into the ALC region on the 
meter. Some rigs that have ALC have no 
means to monitor its operation. ALC is intend¬ 
ed only to protect from over-modulation on 
occasional peaks. The ALC indicator should 
just barely show action once in awhile. An 
ALC circuit is not a substitute for a speech 
processor. 

Unless you have a fancy “high-end'* rig 
with a decent internal processor, it is well 
worth the lime to construct an outboard 
unit. QRP enthusiasts who operate SSB 
can get the most out of a low power rig with 
the use of an effective processor. 


Construction 

The unit described here is an easily-assem¬ 
bled processor that can be used with any rig 
available today. Its small size even makes it 
possible to install the unit inside some rigs, 
rather than in a separate box. 

I chose to build my processor in a mini-box 
so it could be used on several rigs. (I also plan 
to add a keyer circuit for CW in the same 
box.) The circuit was assembled on a small 
piece of “hobby board" from Radio Shack. A 
drilled and etched PC board for this project is 
available for $4.25 plus $1.50 S&H from FAR 
Circuits, 18N640 Field Ct., Dundee [L 60118. 

The input circuit of the processor consists 
of an op amp with a voltage gain of 10 and has 
an input impedance of 100k. This should ac¬ 
commodate almost any type of microphone in 
use. The output of this stage is adjusted by R5. 

Diodes D1 and D2 rectify the audio signal. 
The DC voltages are filtered by C3 and C4. 
These capacitors also determine the time con¬ 
stant of the circuit. The voltage from the recti¬ 
fiers is applied to diodes D3 and D4 to for¬ 


ward bias them. These diodes act as variable 
impedance devices. The higher the voltage ap¬ 
plied to them, the more they “turn on,” shunt¬ 
ing more of the audio signal to ground. 

Capacitors C5, C6 and C7 isolate the DC 
levels from the audio portion of the circuit. 

The output amplifier performs two func¬ 
tions: It has a gain of 10 to make up for losses 
in the processor part of the circuit, and also 
transforms the relatively high impedance of 
the processor to a lower impedance so the pro¬ 
cessor cannot be loaded down. R13 is the out¬ 
put level adjustment. 

Power decoupling is accomplished by R14 
and C9. R1 and R2 form a voltage divider to 
properly bias the op amp inputs at half the sup¬ 
ply voltage. The supply voltage is not critical. 
Anything between 6 and 24 volts can be used. 
Stage gain remains constant, regardless of sup¬ 
ply voltage. The supply must be well filtered 
to eliminate hum. With a 12 volt supply, the 
average current drain is only 2 mA, so the unit 
can easily be powered from a small 9 volt 
battery. 
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Personal Autopatch 


Make and receive 
telephone calls 
from your mobile or 
HT with your own 
personal autopatch. 

Connect to phone 
line and transceiver 
microphone, PTT, 
and speaker jacks. 

NEW! Now with memory backup. 




• Tull duplex or simplex wilh courtesy beeps. 

• Programmable local and long distance codes. 

• Automatic CVV identification. 

• Microprocessor controlled timeout protection. 

• Controlled by VOX or carrier detect. 

• Regenerated DTMF or pulse dialing. 

• Separate external remote control output. 

• 1.5" Hx4.6" Wx5.05"D shielded metal cabinet. 

Personal Autopatch SDP-600.... $249.95 

12Volt power adapter.11.95 

Shipping and handling $5 in US, $15 foreign. 

30 day munuy back guarantee. vSF*| 

91) day warranty. 


in* 793 Canning Pkwy ■ Victor, NY 14564 
(716) 924-0422 • Fax (716) 924-4555 


CIRCLE 39 ON READER SERVICE CARD 




Have your own repeater or link system! 

Uisy repeater setup without modification to your radio gear, simply 
plug in and go! Ideal for emergency or ponablc/mobilc repeaters! 
The BRI-2 works with ANY receiver (or scunner) and ANY irans- 
nttiicr. Super sensitive VOX operation makes setup quick. 
Includes Hang and timeout timers. Passive audio interface forelean 
audra Only 4.5* x 3.5' A 125“ and choice ol 12 VOC or 9V baUcry 
power (please specify when ordering). ORDER BRI-2 S50. 


GKDSft. bsi i no its 

MANY MORE PRODUCTS. CALL.'WRITE FOR INFO! 
ELECTRON PROCESSING. INC. n-in 

1*0 BOX 68 CEDAR. Ml 49621 228-7020 

Pltutc Kid n ini 


CEDAR. Ml 49621 
mil Its, Id Can lid it .AK. HI 


f|K-Quest 

BDlSoftwareSoidicns 
V MS-DOS hard disk systems 


Fantastic 12 Program Collection 

□ Lfin-Unk sensational packet program XErf vers 2.0 

□ LOG-EQF illcfe NEKIoggerwith Kenwood ng control 

□ GeoCtock superto gray line program- HE* vers 4.5 

□ 8ANDAJD III terrific propagation forecaster A more 

□ HyperLog great logger with Cluster & rig support 

□ PC-TRACKfull color graphics satelllte/oscar tracker 
QCT v6.14 test known contest logger Outstanding! 
□MAPPER comprehensive DX propagation forecaster 
□HAMCLOCKget local time around the world instantly 
□SuperMoree learn or improve CW skills - Emlliri 
□PACKETS super NEW packet program from Australia. 
□RP TOOLBOX easy menu driven amateur calculator 
TO ORDER: Send check or money order, specify 5V* or 
3 Vi disks. Foreign orders add $5 shipping^ Visa/MC OK 
Texas residents add $1.81 tax - Full 30 Day Warranty 

P.O.Box 92877 - Southlake, TX. - 76092 

817-421-0560 

Writ# if C«ll fir nr fat lifting eililif 
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Figure 2. PC board pattern and parts placement for the Universal Speech Processor: A 
drilled and etched PC board for this project is available for $4.25 plus $1.50 S & H from 
FAR Circuits, J8N640 Field CtDundee 1L 60118. 


Adjustment is best performed wilh the aid 
of a scope but can also be done with a high 
impedance meter (VTVM or FET input meter 
or DVM). 

Connect the scope to the output (wiper) of 
R5, or connect the meter across C3. When the 
word “FOUR” is spoken into the mike at a 
slightly lower than normal level, adjust R5 so 
the scope indicates about 200 mV peak-to- 
peak, or the meter reads about 50 mV. At a 
normal level the scope should not peak over 2 
volts peak-to-peak, or the meter should be less 
than 1 volt. 

Compression starts at about a level where 
the meter reads 50 mV. At levels above 100 
mV the output remains constant. With a sine 
wave applied to the input, the output remains 
sinusoidal until the voltage across C3 reaches 
about 3.5 volts. In other words, with a varia¬ 
tion of from 1 to 6 volts peak-to-peak at the 
output of R5, the output level remains con¬ 
stant and does not clip. 

R13, the output control, is adjusted so that 
wilh normal speech the mike gain control on 
the rig is at its normal position. 

A word of caution here. While there is a 
constant output level for an input variation of 
30 dB with a signal generator source, this does 
not mean you can operate your rig so its meter 
reads maximum output. A signal generator is 
not the same as speech! Because the attack 
time of the processor is not instantaneous, 
there is some overshoot at the beginning of 


speech input. Final analysis should be done 
with the aid of a scope that is monitoring the 
RF output of the rig. Unless you can deter¬ 
mine peak modulation levels in this manner, 
do not hit peaks as indicated on your rig’s me¬ 
ter, greater than half your normal maximum 
available power. 

In addition to increasing the average modu¬ 
lation percentage, this processor also helps in¬ 
telligibility by tailoring the frequency re¬ 
sponse. At 300 Hz, the response is down 6 dB, 
Low frequencies in the voice range waste en¬ 
ergy and should be reduced, especially if you 
have a bassy voice. 

Signal Quality 

I have found that it is very difficult to gel 
valuable information about the quality of my 
signal from anyone listening to it. If you tell 
someone that you are using a processor, 
chances are they will tell you it sounds bad no 
matter how well it is working. 

A good way to judge the quality of your 
signal is to operate the rig into a dummy load 
and pick it up on another receiver. If necessary, 
attenuate the RF signal into the receiver so it 
stays below S-9. Record the received signal on 
a good quality tape recorder and listen to the 
results. Reduce the RF level into the receiver 
to S-5 or less and record the results again, wilh 
and without the processor, for comparison. 
If you are pleased with the results, so should 
everyone else who hears you. Q 



Parts List 


Component 

Description 

Radio Shack # 

1C socket 

8-pin DIP 

276-1995 

IC1 

1458 Dual Op Amp 

276-038 

D1-D4 

1N34 or equiv. 

276-1123 

Cl, C7 

0.01 pF 

272-1065 

C5, C6 

0.1 pF 

272-1069 

C2, C3, C4, C8 

10 pF 

272-1436 

R1, R2 

10k 

271-1335 

R3, R11 

100k 

271-1347 

R4, R12 

1 MEG 

271-1356 

R5, R13 

Ik pot 

271-280 

R6, R7, R14 

100 ohms 

271-1311 

R8, R9, R10 

33k 

271-1341 
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Number 12 on your Feedback card 


Stacking UHF Antennas 

Get gain with less pain. 

by Ronald Baker WB4HFN 


V enturing into amateur television or 
“ATV” for the first time presented me 
with new and exciting challenges. Not only 
was I operating at unfamiliar frequencies; I 
also had to deal with the greater bandwidth 
needed for video transmission. The most im¬ 
portant consideration for me was the antenna 
system. 

Towers and large obtrusive antennas are 
not allowed in my subdivision. Next to a 
good antenna system, overall height is the 
most important factor. For my 
application, height was not a 
problem since I live on a hilltop 
several hundred feet above av¬ 
erage terrain. My problem was 
to design a good antenna system 
that would be physically small 
and still provide adequate gain. 

Design 

In talking with other hams 
operating ATV, the general rec¬ 
ommendation was: “The higher 
the better, using the biggest an¬ 
tenna you can rotate.” Antenna- 
wise, most of the operators were 
using antennas with gains of 
13.5 dB to 18 dB. Researching 
various antennas, I found that 
for the required gain the boom 
length is 10 to 20 feet. That 
length would be too obtrusive 
for my neighborhood. To solve 
this problem, I set out to design 
and build an antenna system 
that would give me a minimum 
of 14 dB gain with an overall 
boom length of under Five feet. 

Not knowing a lot about 
VHF/UHF antenna design, I 
first looked at various antenna 
manufacturers and discovered that Cushcraft 
makes a beam that covers the 430 to 440 
MHz band, with 11.5 dB gain, and a boom 
length of four feet. It seemed to Fit my re¬ 
quirements, except for the gain. 

I erected a system using this antenna and 
found that it performed well, but the lack of 
gain was very noticeable. The antenna 
match right out of the box was almost per¬ 
fect. I measured very low standing wave or 
reflected power with a Bird model 43 
wattmeter at 432 MHz. At this point, the on¬ 


ly thing I needed was more gain. One way to 
quickly get an additional 3 dB would be to 
stack two antennas together. Since the anten¬ 
nas are vertically polarized, stacking would 
eliminate the need for a Fiberglas mast. Nor¬ 
mally, a metal mast going through a vertical¬ 
ly mounted beam tends to distort the radia¬ 
tion pattern and can affect the overall gain, 
especially at VHF/UHF frequencies. 

There are many different types of UHF 
beams on the market today, but most are not 


suited for ATV operations. Most commer¬ 
cially available antennas are designed for the 
FM portion of the band between 440 and 
450 MHz. This type of antenna works well 
at the designed frequencies, but performance 
in the 420 to 430 MHz region is compro¬ 
mised because the element length is too 
short for a proper match. Operating ATV, 
you will quickly learn that every dB of gain 
or loss affects picture quality. The Cushcraft 
model 432-11 antenna is still a slight com¬ 
promise because it’s designed to operate in 


the 430 to 440 MHz range. This is the SSB 
portion of the band and is shared with the 
upper half of the ATV band. This segment of 
the band is usually where you will Find ATV 
repeater input frequencies, which will pre¬ 
sent a good match to your ATV transmitter. 

Signal loss in the 420 to 430 segment was 
noticeably greater. This segment is usually 
reserved for the ATV repeater transmitters, 
which have the signal advantage over an in¬ 
dividual station. Also, receive signal loss 
can be further minimized by us¬ 
ing a good RF preamp, prefer¬ 
ably mast-mounted. Most ATV 
operators will tell you that using 
a good RF preamp is essential, 
no matter what type of antenna 
design you use. 

When it came to stacking 
UHF antennas, I thought it a 
simple matter to mount two an¬ 
tennas, hook up a phasing har¬ 
ness, and attach the feedline, 
WELL . . . ALMOST! Mount¬ 
ing the antenna was a simple 
task. Using a “T” conFiguration 
mast I mounted the antennas on 
each end with 26 inches separa¬ 
tion, as sped Fied by the manu¬ 
facturer. The actual separation 
between antennas varies with 
the type of antenna and boom 
length. Figure 1 shows the over¬ 
all construction. 

The antenna phasing harness 
presented an interesting chal¬ 
lenge. I had two options for a 
harness: Purchase one or con¬ 
struct my own. Spending $50 
for a ready-made harness con¬ 
sisting of four coax connectors, 
one “T” connector, and a few 
feet of RG-59, was totally out of the ques¬ 
tion. Not knowing much about phase har¬ 
ness construction, I hit the books for infor¬ 
mation. I was surprised to Find little infor¬ 
mation available, and what I did find was 
vague, with no clear-cut answers. I even 
contacted the antenna manufacturer where I 
received a few suggestions, but again noth¬ 
ing deFinite. 

With all the discussion and reading, I was 
able to determine the length of the cable. 
The cable from the “T” connector to the an- 
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Timing 

Tuning the antenna system is a simple 
task. You must use a power meter or SWR 
bridge designed for UHF, such as the Bird 
Model 43. The meters designed for HF and 
even 2 meters are usually not accurate at 
UHF frequencies. 

After the antenna system has been assem¬ 
bled and mounted on the “T” shape boom, 
tune both antennas individually for mini¬ 
mum reflected power or SWR, In this step 
the coax from your equipment is connected 
directly to the antenna. The phasing harness 
is NOT connected. 

After both antennas are properly tuned in¬ 
dividually, connect the phasing harness to 
the antennas as shown in Figure 1. If every¬ 
thing is tuned properly and the harness is cut 
correctly, the SWR should still be good, but 
slightly higher than the reading you had with 
each antenna individually. At this point, all 
further adjustments to fine-tune the antenna 
array can be made by adjusting only one an¬ 
tenna. It doesn’t make a difference which 
one you use to make the adjustments—the 
important thing is to adjust only one anten¬ 
na. I tried various methods of adjustment 
and found that this method works the best. 

Overall antenna performance in the upper 
portion of the band was very good, consider¬ 
ing the antenna’s size. The manufacturer an¬ 
tenna gain specification for this design was 
16.8 dB. Even though I feel this may not be 
a realistic figure, there was a definite im¬ 
provement over a single antenna of the same 
tenna must be an odd multiple of a quarter overall length of 45.50 inches. Next, we type. In comparing this design with the larg- 

wavelength, minus the length equal to the multiply this number by the coax propaga- er ATV antennas, it performed very close to 

propagational delay of the cable. Propaga- tional delay of 85 percent, as shown below. the antennas in the 10 to 14-foot range that 

tional delay is a comparison expressed as the CL = MQW x PPD give between 14.2 to 14.8 dB gain, 

percentage of the time it takes for signal to CL = 45.50 inches x 0.85 If you need a good antenna system on 

travel through coax to the time it takes to CL = 38.67 inches ATV and have space limitations, this design 

travel the same distance through free space. As shown in our formula, the proper coax works well. At UHF frequencies, height 

The cable length, including connectors, length for the phasing harness is 38.67 inch- above average terrain is extremely impor- 

must be the same on both sides of the “T” es from the “T” connector to the antenna. tant. Even the best antenna system performs 

connector. The feedline to the “T” connector This measurement is tip-to-tip, with connec- poorly if you’re looking into trees, hills or 

from your equipment can be any length. tors as shown in Figure 2. nearby structures. Q 

For example, let’s use the frequency 432 
MHz and RG-59 75 ohm cable. 

Our formula is: CL = MQW x PPD 

CL = the length of the coax cable in inch¬ 
es, including connectors from the “T” con¬ 
nector to the antenna. 

MQW = the odd multiple of a quarter 
wavelength in inches, at the operating fre¬ 
quency. 

PPD = the coax propagational delay, 
which for RG-59 is 85%. In the formula this 
number is expressed as a decimal number. 

First, determine the quarter wavelength of 
the operating frequency using the formula: 

Quarter wavelength in inches = 2808/fre¬ 
quency in MHz 

In our example: Quarter wavelength = 

2808/432 

Quarter wavelength = 6.50 inches 

Next, determine the length of coax needed 
between the “T” connector and the antenna. 

For my project I needed a minimum of 35 
inches of cable to make the connection from 
the “T” connector to the antenna. I chose to 
use the seventh multiple, which gave me an 



Figure 2. Phasing harness deiail. 



Figure /. Final assembly detail. 
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Number 13 on your Feedback card 


Nine to 10 

What to do when 10 meters is closed L 

by Paul M. Danzer N1II 


J ust a few short months ago many of us 
were routinely talking to Europe or 
Asia with our low power 10 meter mobile 
rigs as we commuted back and forth to 
work. Then there were more and more 
days where our favorite DX friends were 
too weak to copy* and then more and more 
days when they could not be heard at all. 

The culprit* of course, is the 11-year 
sun-spot cycle. At the peak of the cycle, 
which occurred a few years ago, 5 to 25 
watts on 10 meters was enough to cover 
much of the world. Now that we are going 
down towards the low part of the cycle, 
more and more often nothing can be 
heard: “The band is dead.” 

Leave Your Rig in the Car 

The temptation is to say OK—if 10 is 
dead I might as well take the rig out of the 
car. But 10 is a funny band; closed one 
day and suddenly open the next. Quiet one 
minute and full of DX the next, as the sun 
erupts and quiets down. 

Instead of taking the rig out of the car, 
you could try to find a use for it when 10 
is closed. The converter shown in block 
form in Figure 1 does just that. 

10 May Be Closed but Other Bands Are 
Open 

The 10 meter band extends from ap¬ 
proximately 28 to 30 MHz. Your 10 meter 
rig has a very sensitive and selective re¬ 
ceiver. Figure 1 shows a converter which 
can be built in just one evening. It allows 
the receiver to cover a shortwave band. 
This way, when 10 is closed you can mon¬ 
itor a shortwave band instead of the “gold¬ 
en oldies'" played on your local broadcast 
station. 

The 9 MHz shortwave band is a good 
choice. Open at all hours in most places to 
some part of the world, it is a compromise 
between the higher shortwave bands (13, 
15, 17, and 19 MHz), which tend to be 
closed at night during this part of the sun 
spot cycle, and the lower shortwave bands 
(7 and 6 MHz), which are usually closed 
during the day. 

Picking the 9 MHz band has another ad¬ 
vantage—you get the 8 MHz ship band 
(including weather, telephone calls, and 


inter-ship messages) which can also make 
for very interesting listening. 

How Does It Work? 

Figure 1 shows the flow of signals in 
the converter. Your 10 meter antenna is 
connected to an input network (to be dis¬ 
cussed later). A single field-effect (FET) 
transistor, Q2, acts as an oscillator at 20 
MHz. A second FET is used as the mixer 
Stations in the frequency range of 8 to 10 
MHz go through the input network into 
the mixer, which adds 20 MHz to their 
frequency. Thus, a station on 9.1 MHz 
comes out of the mixer at 29.1 MHz (9.1 + 
20 = 29.1). 


The result is that the marine (ship) fre¬ 
quency band in the range of 8.2 to 8.8 
MHz is converted to 28.2 to 28.8 MHz, 
and the shortwave broadcast band of 9.5 
to 9.9 MHz is converted to 29.5 to 29.9 
MHz. Don't be surprised to hear short¬ 
wave broadcasts outside of these limits 
since not all countries play by the rules! 

Two FETs and One Crystal Do It AH 

Figure 2 shows the schematic for the 
converter. The oscillator consists of FET 
Q2 and a 20 MHz crystal (marked XTAL) 
in a Pierce oscillator. The circuit is simple, 
uses a minimum number of parts, and 
works well with very inexpensive crystals. 



Figure /. Signal flow. 



Figure 2. Schematic for the converter. 
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Q1, also an FET, is a source injection this converter—trying to use a 10 meter 

mixer. It produces both the sum and differ- antenna at 9 MHz. Therefore, as the 

ence of the input signal and the 20 MHz schematic (Figure 2) shows, the input con- 

local oscillator. The output circuit, consist- nector (SOI), two capacitors (Cl and C2), 

ing of the larger winding of T2 and capac- and the input transformer (Tl) are impor- 

itor C3, is broadly tuned to the sum fre- tant. 

quency range. These components can be connected in 

We don’t really want any selectivity several ways (see Figure 6) to get the 
from this circuit since we have plenty of maximum signal from the antenna to the 
selectivity in the 10 meter receiver con- converter, and the connection of these 
nected to it. parts is part of the simple tune-up process. 

The circuit operates from 12 volts. It . 
would probably operate just as well from Build It in One Evening 
9 volts, but since your car supplies 12 The original model of this convener 
volts, that voltage is used. C9 and CIO are was built on a breadboard unit available 
bypass capacitors to clean up the 12 volt from Radio Shack (part #276-174, the Ex¬ 
line a little bit on the converter board. perimenter's Socket). The layout is not 

critical. The oscillator is built on one end 
The Input Network Q f breadboard unit, with the converter 

When your 10 meter rig is connected to on the other end. It can also be built on 

your 10 meter antenna and the standing perf board Fit with standard “flea” clips if 

wave ratio (SWR) is low, the antenna they are available. 

looks like a 50 ohm source plugged into a But, the best way to construct the unit is 
50 ohm receiver input. However, your 10 with a printed circuit board. Figure 3 

meter antenna, when measured at the end shows the layout of the board and the 

of a transmission line, can look like just parts placement diagram. The board is 

about anything you can imagine when it is available from FAR Circuits, 18N640 

measured at 9 MHz. Field Court, Dundee 1L 60118, for $3.50 

That's exactly what we are doing with per board plus $1.50 shipping and han¬ 
dling per order. in Tl and T2, so strip off the excess wire 

Tl and T2 are until only 20 turns are left, and then recon- 

made from 100 pH nect the free end of the wire, 
chokes (Radio Shack Take the surplus wire you have cut off 
#273-102). Each and wind five turns for the second wind- 

choke comes wound ing. Twist the leads to the Five turns to- 

with two layers of gether to keep them from unraveling, 

wire. Only 20 turns Don’t be overly concerned about how neat 

of wire are needed these transformers look—they do not have 

for the large winding to be very precise. 


Figure 3. PC board and parts placement diagram. Figure 5. Set up the converter in your car. 
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Figure 4 . Choke winding diagram. 






Figure 6. Tune the converter by configuring these jumper wires as shown for best results. 


According to the Parts List, C5 is a 4.7 
pF. Occasionally you might run into a 
crystal which does not want to oscillate 
with this value. In that case wire two iden¬ 
tical 4.7 pF capacitors in parallel in place 
of the single unit. 

Plug It In 

The converter is connected by removing 
the antenna lead from your 10 meter rig 
and connecting the lead to SOI. A new 
piece of coax with connectors is used to 
connect the output of the converter at S02 
back to the input connector on the rig. Fi¬ 


nally, the 12 volt input of the converter is 
connected to a 12 volt source in the car. 

It is best to connect the 12 volts through 
a fuse. The converter draws only a few 
milliamperes so the fuse will only serve to 
protect you from a major short circuit. An 
in-line fuse holder, such as Radio Shack 
#270-1281 with a 1/4 ampere fuse, will do 
the job nicely. 

If you wish, you can wire the converter 
with a double-pole double-throw switch, 
such as that shown in Figure 5. This 
would allow switching the converter in 
and out of the antenna line without the 
bother of removing 


Table 1. Marine Band Frequencies 

(If only one frequency is listed both the ship and shore station or 
other ship use that same frequency.) 


Ship 

Shore 

Use 

8291 


Emergency and Distress 

8255 

8779 

Ship/Shore Calling/Reply 

8201 


Inland (River) Simplex 

8213 


Inland (River) Simplex 

8725 


Inland (River) Simplex 

8737 


Inland (River) Simplex 

8294 


Private company use 

8297 


Private company use 

8113 

8713 

Ship-to-Shore Telephone 

8128 

8716 

Ship-to-Shore Telephone 

8198 

8722 

Ship-to-Shore Telephone 

8204 

8728 

Ship-to-Shore Telephone 

8207 

8731 

Ship-to-Shore Telephone 

8216 

8740 

Ship-to-Shore Telephone 

8219 

8743 

Ship-to-Shore Telephone 

8222 

8746 

Ship-to-Shore Telephone 

8225 

8749 

Ship-to-Shore Telephone 

8234 

8758 

Ship-to-Shore Telephone 

8237 

8761 

Ship-to-Shore Telephone 

8264 

8788 

Ship-to-Shore Telephone 

8267 

8791 

Ship-to-Shore Telephone 

8270 

8794 

Ship-to-Shore Telephone 

8279 

8803 

Ship-to-Shore Telephone 

8282 

8806 

Ship-to-Shore Telephone 

8285 

8809 

Ship-to-Shore Telephone 


the antenna line and 
reconnecting it. 

When the con¬ 
verter is connected. 


Table 2. 

Frequency 

8015 

8364 

8822 

8825 

8831 

8843 

8846 

8855 

8861 

8864 

8867 

8876 

8879 

8891 

8894 

8897 

8903 

8906 

8918 

8933 

8942 

8951 


make sure that you do not key your micro¬ 
phone! Transmitting with the converter in 
the line will probably result in blowing 
transistor Ql. 

Twining It Up 

There is no real tune-up process except 
for the initial connection of the jumpers in 
the input network. As I mentioned before, 
your 10 meter antenna, depending on its 
size and type, can look like almost any 
impedance to the converter at 9 MHz. The 
input network was designed to allow you 
to try to get maximum signal from the an¬ 
tenna to the converter. 

Each of the suggested connections 
shown in Figure 6 can be tried to achieve 
best results. The heavy line represents a 
jumper. Start with jumping A to B as in 
Figure 6A. Then try some of the other 
variations to see which provides best re¬ 
sults. 

Both 6C and 6D include the use of vari¬ 
able capacitor C2. Adjusting C2 can make 
a major difference or no difference at all, 
depending on your antenna. 

If you mount the convener in a plastic 
box, don’t be surprised if several short¬ 
wave broadcast stations come in loud and 
clear with no antenna at all. In many areas 
they are so strong that they tend to ride 
through no matter what you do. 

What You Can Hear 

The 9 MHz shortwave band is listed as 
between 9.5 and 9.9 MHz, meaning that 
you will hear these stations on 29.5 to 
29.9 MHz on your 10 meter rig. But don’t 
be surprised to hear them at frequencies as 
low as 9.1 MHz. The band is pretty 
crowded and often stations will migrate 
just to Find a clear spot—just as hams do! 

When east-west propagation is down on 
the 9 MHz band, north-south propagation 


Aircraft Band Frequencies 

Use or Area 
Alaska 

Search and Rescue 
Right Test 
North Atlantic 
North Atlantic 
Central East Pacific 
Caribbean 

Alaska, South America 
South Atlantic 
North Atlantic 
South Pacific 
Alaska 

North Atlantic, Indian Ocean 
North Atlantic 
Africa 
East Asia 

Central West Pacific, Africa 
North Atlantic 
Middle East, Caribbean 
Long-Distance Control 
Southeast Asia 
Middle East 
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“FIBERWHIPS” 

Mobile HF Antennas 


ASA 


HFA10 

HFA12 

HFA1S 

HFAI7 

HFA20 

HFA30 

HFA40 

HFA7S 


MODEUMTH MHZ 
HFA 6 50.0-54.0 

20.0-297 
24.69-24.89 
21.0-21.45 
10.1-106 
140-14.35 
10.1-10.15 
7.0-7.3 
3.5-4.0 


$16.50 

EACH 

* S5.00 SSH 
(SC Residents Add 
5% Saies Tax) 

Check in Advance 
or C.OD. 

HEAW GAUGE 
NICKEL-CHROME 
BRASS FITTINGS 
2SQ WATTS POWER 
APPROX. 8' LENGTH 
AVAIL IN BLACK 


0 


75 40 30 20 17 15 12 10 8 


ASA 
PO Box 3461 
Myrtle Beach, SC 29578 

1 - 800 - 722 - 2681 


CIRCLE IS ON READER SERVICE CARD 


Say You Saw It In 
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AUDIO SPECTRUM ANALYZER > 

) \;<iiiiih; lrei|ucncy chunictcriulk's 
ul urn 1 1 li signals in near lual-iiim 1 
Snnvm Kcmiirvmcnu 
W Sjmsih rimniti* Window* 1 I 
Si.null ( an) i i c Sound 11 beet i 

[ - Stifrnatr ooh 

M 19 - « nh Sound Can !' 


Pioneer Hilt -Softwarr 

: 04 < k i Mason Rd 
Pouispo. W.A 98370 
)2U6>69~-347I 

V 
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QUICK, EASY, & COMPACT 

Flash cards *NOVICE thru EXTRA* theory Key words 


underlined . Over 4000 sets in use! For beginner, OMs, 
XYLs & Kids. _ 


NOVICE S11.95 

TECHNICIAN SI 0.95 

General s 9.95 

advanceo SI 5.95 

EXTRA 814.45 

Shipping t — S 3.00 
2 or moro -S 4.00 
CLUB DISCOUNTS 


Order Today! 
from 



VIS STUDY CARDS 
P.O. BOX 16646 
HATTIESBURG, MS 39404 
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Celebrating Our 20th Anniversary1! 

C. W. WOLFE COMMUNICATIONS 

1113 Central — Billings, MT 59102 


GE Exec, n 40W UHF Mob, 
450470, w/Acc S12S 

Mot Micro 45W Mob 
drawers, 132-150 S90 


Call for quote on; 
10-MVP, H8, UHF, 450470 
10-MHek 45W, 132-150 
Micor Base/Rptrs, 132-150 


BUY —SELL —TRADE 

Call or write for current flyer 
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usually picks up, so South American sta¬ 
tions can predominate at certain times of 
the day. However, don’t be surprised if 
you hear European stations when you least 
expect them. Many of them do not trans¬ 
mit from their home countries but use 
multi-megawatt relay stations in the 
Caribbean to carry their programs. In fact, 
the same transmitter, on slightly different 
frequencies, can be rented to one country’s 
broadcast service for several hours a day 
and then to another country for a few 
more hours. 

The 8.2 to 8.8 MHz range is a marine 
traffic band. Several U.S. shore stations 
provide weather broadcasts on voice at the 
hour or half hour; the only way to find 
them for your area is to tune around. Ma¬ 
rine stations have two modes of operation: 
simplex and duplex. On simplex, both the 
shore station and the ship station use the 
same frequency. Duplex provides both a 
ship transmit frequency and a different 
shore station frequency. 

Inter-ship communication (ship to ship) 
is usually carried on simplex, and tele¬ 
phone calls arc carried on duplex. Table 1 
provides a number of suggested frequen¬ 
cies to monitor. 

The converter also covers the aircraft 
band of 8.8 to 9.1 MHz. Within this band 


you may be able to hear trans-oceanic air¬ 
craft providing position reports to air con¬ 
trol centers on both U.S. coasts. Listen for 
a burst of a few audio tones. This is SEL- 
CAL, or Selective Calling, which means 
that someone on the ground is dialing or 
calling a particular aircraft. Table 2 con¬ 
tains the international frequency assign¬ 
ments in this band. There is almost no 
QRM; you might be surprised at how well 
some of the aircraft stations propagate 
when they are transmitting from 35,000 
feet. 

Variations and Changes 

Don’t be hesitant to experiment. The 
converter is not sensitive to changes and 
has no critical elements. For example, if 
you use a 13 MHz crystal instead of the 20 
MHz unit shown, and take a few turns off 
the large winding of Tl, you can cover the 
15 MHz shortwave broadcast band. 
Changing the crystal to 13 MHz means 
that your converter output is 13 + 15 = 28 
MHz, so the new crystal provides a differ¬ 
ent shortwave band. 

Try the converter! With just one 
evening’s work you can enjoy your 10 me¬ 
ter rig in the car when the band is closed 
and you would like to hear something oth¬ 
er than a 30-year-old pop tune. Q 


Parts List 


(All parts numbers given are Radio Shack, unless otherwise noted.) 


R1 

30k 

1/4 watt 271-040 


R2 

3.3k 

1/4 watt 271-028 


R3 

47k 

1/4 watt 271-042 


R4 

100 ohms 1/4 watt 271-012 


Cl 

4.7 pF 

Disk—SOW VDC or more 

272-120 

C2 

95-420 pF Trimmer cap 

272-1336 

C3 

4.7 pF 

Disk—SOW VDC or more 

272-120 

C4 

001 MFD Disk—SOW VDC or more 

272-131 

C5 

4.7 pF 

Disk—SOW VDC or more 

272-120 (see text) 

C6 

47 pF 

Disk—SOW VDC or more 

272-121 

C7 

0.01 MFD Disk—50W VDC or more 

272-131 

C7 

100 pF 

Disk—50W VDC or more 

272-123 

C8 

0.01 MFD Disk—SOW VDC or more 

272-131 

C9 

10 MFD 

Electrolytic—35W VDC 

272-1013 

Q1 

MPF102 

Field effect transistor 

276-2062 

Q2 

MPF102 

Field effect transistor 

276-2062 

Tl 

100 pH 

RF choke 273-102 (modified- 

-see text) 

T2 

100 pH 

RF choke 273-102 (modified- 

-see text) 

LI 

100 pH 

RF choke 273-102 


SOI 

239 type 

UHF socket 278-201 


SO 2 

239 type 

UHF socket 278-201 


*XTAL 

20 MHz 

Microprocessor crystal in HU 18/U case (wire leads) 


‘These crystals are available by mail order from several sources at less than $3 each. One 
source is All Electronics Corporation in Van Nuys, California. Their catalog is available by 
calling (800) 826-5432. The crystal is listed in their catalog as CRY-2018, for $1.25. Their 
minimum order is $10, and you should be able to get many of the parts above for this mini¬ 
mum. 

Printed circuit boards are available for $3.50 plus $1.50 S&H from FAR Circuits, 18N640 
Field Court, Dundee IL 60118. 
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Number 14 on your Feedback card 

Packet, & computers 


Jeffrey Sloman N1EWO 
75 Hemott Street 
Franklin IN 46131 

Hierarchical Addressing 

This monlh we’ll take a look at a 
part of packet operation that is both 
very simple and (apparently, based on 
mail received here at N1EWO) confus¬ 
ing. It takes just a little understanding 
of this scheme to make it crystal-clear. 

What Is Hierarchical Addressing? 

Hierarchical addressing is a 
scheme which allows packet traffic to 
be routed easily by the stations that 
comprise the amateur packet network. 
It eliminates the need for each station 
in the chain to know exactly where to 
send a particular message or bulletin. 
To understand how it works, let’s take 
a look at Ihe term itself. 

Working backwards, we have “ad¬ 
dressing." The idea of addressing is 
easy for all of us to understand. Ad¬ 
dressing a packet message is just like 
addressing a letter. It tells the delivery 
system—packet network or post of¬ 
fice—where to route the addressed 
item. Then there's "hierarchical," a 


word that many people have a tough 
time pronouncing. Say “hi-ur-ark-ik-ul." 
What is meant by this word is that the 
addressing scheme has a hierarchy 
from very specific—a particular ham— 


to very general—a continent. These 
elements are arranged in a “hierar¬ 
chy," hence the name. 

This is really no different from our 
previous example of an ordinary letter. 
Let’s compare the two: 

To send me mail, you address your 
envelope: 

Jeffrey Sloman 
P.O. Box 636 
Franklin IN 46131 

To send me a packet message, you 
address it: 


N1 EWO@ N0ARY.#NOCAL.CA.US 
A.NA 

There are clear parallels between 
the two schemes. Ignoring for the mo¬ 
ment the ZIP code, which actually us¬ 
es its own hierarchical scheme, let’s 
compare elements directly. The most 
specific information in each case is the 
recipient—me, Jeffrey Sloman or 
N1EWO. This says exactly who 
should receive the message. It is, 
therefore, at the very top of the hierar¬ 


chy. If this were the only information 
the address provided, a huge file list¬ 
ing the addresses of every possible 
recipient would have to be kept by the 
post office—(an impractical situation, 
since names are not unique)—and by 
the PBBSs (Packet Bulletin Board 
Systems) that make up the forwarding 
network—(not as difficult, but still hard 
to maintain). 

Let me point out something inter¬ 
esting here: When you address a 
message you are providing certain In¬ 


formation to the delivery system. How¬ 
ever, in order for the system to work, it 
must already know something about 
what the address means. If it did not, 
you would have to provide detailed in¬ 
structions (e.g.: “go three blocks on 
Main Street and turn left—it’s the 
green house on the right." or a list of 
every PBBS between you and your re¬ 
cipient) that would be impossible to 
handle. So the point of the address is 
to let the delivery system know, in 


shorthand, some generic and specific 
information about the desired destina¬ 
tion that it can use to get your mes¬ 
sage there. 

The next, less specific, element is 
P.O. Box 636 or N0ARY. This Is the 
place that the mail will be delivered for 
me to retrieve (note that a street ad¬ 
dress serves the same purpose). This 
is followed by a Franklin and UNO¬ 
CAL Notice that there is a in front 
of “NOCAL." This is because it is an 
optional, regional destination. The 


“Let me point out something interesting here: 
When you address a message you are providing certain 
information to the delivery system. However, in order for 
the system to work, it must already know something 
about what the address means. ” 


CABLE T.V. CONVERTERS | 

JerrolcT", Oak, Scientific Atlantic, Zenith, & I 
many others. "New" MTS stereo add-on: 
mute & volume. Ideal for 400 & 450 owners. 

1-800-826-7623 * — 

B & B INC. ■ 

3584 Kennebec, Eagan MN 55122 
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NEWJT one-Master'" Touch Tone Decoder 



MoTron Electronics 
310 GarfiekJ St., Suite * 4 Eugene OR 97402 
Info: (503) 687-2118 

Orders: (800) 338-9058 * Fax:(503)687-2492 

Docode and display Touch Tones from a telephone, tape 
recorder, scanner, or nearly any audio source. / 16 digit 
LCD display, 80 digit scrollable buffer / High speed 
decoding, up to 25 digits per second / Built-in speaker / 
9V battory or external power 7 Metal case / TM-16 PLUS 
includes RS-232 oulput and Software for optional automatic 
dalo/tima/number logging using your IBM Compatible 
computer / Battery and audio cables included. 

TM-16 Standard Model $169 “$2311. 

TM-16 PLUS RS-232 Mode! w«hSoftware $239 $299L 

PS-12 AC Power Adapter $10 

S/H $5 USA/Canada. S15 Foreign 

30 day money back giaraoted Try st do mkl 
Tin, MasterCard A American Expreaa Accepted 
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Where's the Fun? 

The 10 meter test had started, and 1 expected the band 
to open about the time 1 arrived at the motel. Ric and 
gel cell were in the trunk. Maxi-J was right beside, 
rolled up inside the launcher pail. Roomfwith a view. 
Maxi lakes off from the baleonv sloping down to a tree. 
His tail slips under ihe door. And I'm 59 in Japan. . . 
J-10 J-15 J-17 J-20 J-30 J-40 

$39 $42 $47 $49 $59 $69 \\ 

Add S6 Post & Handling ISA & Canada SJ 4 others 
AntennasWesi Order Hotline: 

Box 50062-S. Provo LT 8-1605 800-926-7373 
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SCARED OF THE CODE? 


IT’S A SNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR ADVANCED EDITION FOR 
BEGINNERS TO EXPERTS—AND BEYOND 

Morse Code teaching software from GGTE is the 
most popular in the world—and for good reason. 
You’ll learn quickest with the most modern teaching 
methods—including Farnsworth or standard code, 
on-screen flashcards, random characters, words and 
billions of conversations guaranteed to contain every 
required character every time—in 12 easy lessons. 

Sneak through bothersome plateaus in one tenth of 
a word per minute steps. Or, create your own drills 
and play them, print them and save them to disk. 
Import, analyze and convert text to code for addition¬ 
al drills. 

Get the software the ARRL sells and uses to create 
their practice and test tapes. Morse Tutor Advanced 
Edition is approved for VE exams at all levels. Morse 
Tutor is great—Morse Tutor Advanced Edition (seven 
better—and It's In user selectable color. Order youra 
today. 


For all MS-DOS computers (Including laptops). 
Available at dealera, thru QSTor 73 or send $29.95 

♦ +■ $3 S&H (CA residents add 7.75% tax) to: 

GGTE, P.O. Box 3405, Dept. MS, — 
Newport Beach, CA 92659 
Specify 5 V* or3Vi Inch disk 
(price Includes t year of free upgrades) 


73 
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NOTUNERS 
NO RADIALS 
NO RESISTORS 
NO COMPROMISE 

'FIVE EXCELLENT REVIEWS JUST 
DON’T HAPPEN BY CHANCE 
CALL US FOR A FREE CATALOG. 

’9*e ravlow In Oct. 73 ,1884 'Sapl. 73,1985 March 73,1986 I 
, CO, Dae. 1988 Mar. W.R. 91 

BILAL COMPANY Hfcr 

137 Manchester Drive 
Florissant, Colorado 80816 
(719)687-0650 

CIRCLE 42 OH READER SERVICE CARD 



BATTERIES 

Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 

YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 

CALL US FOR FREE CATALOG 



E.H.Y0ST & CO. 

7344TET1VARD. 
SAUK CITY, Wl 53583 

(608) 643-3194 
FAX 608-643-4439 
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lets the PBBS know how to interpret 
this element. Many states have re¬ 
gional addresses which help speed 
forwarding. Your area probably has at 
least a couple of divisions that you can 
use to direct traffic. You can ask a lo¬ 
cal user, write a message to the PBBS 
sysop (SYStem OPerator), or just 
watch traffic go by to find out how your 
area works. 

The next element is IN or CA. 
These are exactly alike—they name 
the state to which the traffic will be 
sent. The packet address has addi¬ 
tional information: USA—for United 
States of America, of course—and NA 
for North America. This information Is 
assumed by the post office, so it is left 
off. 

Now, while a packet address is writ¬ 
ten from top to bottom, it is used ex¬ 
actly the other way. By sending a mes¬ 
sage to the station responsible for the 
next element, (starting from the least 
specific), any particular station needs 
only to know about its own area in de¬ 
tail, {and only generally about other ar¬ 
eas). In the example of my packet ad¬ 
dress, let’s pretend we are sending 
me a message from France. We log 
on to a local PBBS and compose a 
message. We address it using the full 
hierarchical address. The local PBBS 
sees the very bottom of the address— 
NA. We are in Europe, so the PBBS 
knows that this message isn't even on 
the right continent yeti 


The French PBBS need not be con¬ 
cerned with any other address infor¬ 
mation—it will just squirt the message 
across the HF link to the North Ameri¬ 
can PBBS which it knows is responsi¬ 
ble for handling message bound for 
North America. Now the North Ameri¬ 
can PBBS, located in Canada, re¬ 
ceives the message. It looks at the 
next element in the address and sees 
that it is USA. No problem—it sends 
the message to a PBBS in Boston 
which it uses to forward US mes¬ 
sages. This PBBS—you guessed It— 


looks at the next element, CA. The 
message gets forwarded to the next 
PBBS in the chain because it is on the 
path to California. This process contin¬ 
ues until the message arrives at its 
destination. 

Please note that the example 
above may not reflect reality. Depend¬ 
ing upon the availability of links, the 
French PBBS might have forwarded 
directly to California. How many hops 


a message makes is completely de¬ 
pendent upon the network resources 
available at the time. I just wanted you 
to get a feel for the utility of hierarchi¬ 
cal addresses. 

Practical Addressing 

So now that you have a feel for 
what hierarchical addressing is, how 
do you use it? The fact of the matter 
is, you are probably better off just us¬ 
ing an abbreviated address. That is, 
you should use just the recipient and 
PBBS: 


N1EWO@N0ARY 
This is because the rest of the ad¬ 
dress is most likely already stored in 
the PBBSs database, and if you make 
a mistake, even a small one, in writing 
out the whole address, your mail will 
sit until the sysop can straighten it out. 
If you are confident of your ability to 
not screw up, you can include the 
whole address. If you have regular 
correspondence with a user of a re- 


“Now you can venture out into 
the world of packet radio, armed with 
your new knowledge and ready to 
send messages to anyone, 
properly addressed. ” 


mote PBBS, you need only use the 
whole address once and the PBBS will 
remember. If you use a truncated ad¬ 
dress, and the PBBS cannot fill in the 
rest, you will probably get mail from 
the sysop asking for the information. 

So. while I can't say you now know 
everything about hierarchical address¬ 
ing, you should know enough to feel 
comfortable with it. Now you can ven¬ 
ture out into the world of packet radio, 
armed with your new knowledge and 
ready to send messages to anyone, 
properly addressed. 

Survey News 

By now, I had hoped to have the 
survey results compiled for publica¬ 
tion. Unfortunately, the whirlwind of 
activity here at N1EWO has prevented 
me from doing it. I will, however, have 
the data available tor tne next issue. 
Thanks to all who responded. 73 de 
N1EWO. 


How to Reach Me 

Paper Mail: 

NtEWO 
P,0. Box 636 
Franklin IN 46131 

Packet (No business, please; I can¬ 
not respond to messages doing busi¬ 
ness): 

N1 EWO@N0ARY.#NOCAL.CA.US 
A.NA 

E-mail (internet): n. 

jsloman@bix.com M 


S An Antenna with No Earth loss? 

Yes... the answer Is GAP’S 
revolutionary teofmologFy* 



MOUNTS 
BACKYARD 
OR HOOF 


If you're looking for an antetv- 
na that can out perform the 
others and give you the edge, 
you’re looking for a GAP. The 
ChaUenger DX-VIII is the 
revolution^ design that 
answers your demaxis for 
multi-band operation aid 
unequated efficiency with tow 
noise. This ts the technology 
that eBmtnates Earth loss. 
GAP delivers from an elevated 
feed; your power doesn't 
disappear into the ground. Put 
it up. Turn it on, No tuning. No 
frustration. GAP delivers 
everything but the hassles. 
And — GAP delivers at a 
fraction of the cost of the 
"so-called" competition. 


The Challenger DX-VIII 

Ikn 4tm 23m 13m 12m Ithn Gn 2m 


Pa. Ptrd 


$249 

plus shipping 


CAP pts R 

id Oft 



6010 Bkfc B 
H. DM Dine Hwy. 
Vero Eteacft, R 32957 

(407)778-3728 

Ccmmmitil Frequraas 


Why buy a TNC? 

PC HF FAX+PC SWL $179.00 


SPECIAL COMBINATION OFFER 


For a Nmrtec t me. if ycu order PC hf fax S99 (see ou r 
Other ad ^ tits -55-je). you can add our new and improved 
PC SWL 3.0 icr 58C 00 n 5 teaa of cur rea-Ja* tow pmee of 
S99 00 

PC SWL contains tne na-oware. sobware nstr_,cticns 
and frequency lists needed to a ow you to rece ve a vast 
var ety of digital broadcasts t r ansm.:ted over shortwave 
raqio * Aii you need'S any IBM PC or compatible computer 
and an SSB shoowave receiver Tne product consists of 
Demodulator 

Digital Signal Processing Software 
200 Page Tutorial Reference Manual 
World wide Utility Frequency List 
Tutorial Audio Cassette with Samples 

PC SWL automatically decodes Morse code. RTTY, 
AMTOR, SiTOR NAVTEX and ASCII 

PC SWL lets you tune in on world press services 
meteorological broadcasts, ham radio operators, coastal 
shore stations, aviation telex and much more digital action 
on the shortwave bands Why pay for another expensive 
box when a simple interface and your PC can do the job? 
ADVANCED FEATURES: 

Tuning Oscilloscope 
Digital Waveform Presentations 
Auto Calibration and Code Recognition 
Continuously Tunable F iter Frequences 
Van able Shi*t 

Adjustable CW Filter Sensitivity 
Unattended Caoture a^d Pr.ntrg 
Integrated Text Editor 
integrated Log and Daraoase 
Sneii ;o DOS acp oarens 
Seamless Integration wttn PC HF Facsimfe 
Call or write for our complete catalog of products. 
Visa & MasterCard welcome 


Software Systems Consulting 

615 S. El Camlno Real. San Clemente, CA 92672 

Tel:(714)498-5784 Fax:(714)498-0568 
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RF ENTERPRISES 

to ORDER 1-800-233-2482 

Service & Into: 218-765-3254 Fax-218- 765-3308 


Complete Inventory 


ANTENNAS 

TELEX/hy-gain 

CUSHCRAFT 

DIAMOND 


TOWERS 

ROHN 

HY-GAIN 

ACCESSORIES 


YAESU ICOM MFJ AEA 


BELDEN COAX: 

9913 

Low fcss: 50 c*m. 

RG-213/U 

(5267)Worm lAispcc 

RG-8/U 

{mi) 50 ohm 

RG-8/U 

(82141 SO ohm Foam 

RG-8X 

(9258) 50 ohm, lonm 
Don't soltlo for tosjslhan the host 


ASTRON 

POWER 

SUPPLIES 

RS-4A RS-7A RS-12A 
RS-20A RS-35A RS-50A 
RS-20M RS-35M RS-50M 
VS-20M VS-35M VS-50M 

CALL US FOR YOURS! 


COPPERWELD ANTENNA WIRE: 

SoOd: 12 ga; Solid: 14 ga: « 

Stranded 14 ga Cut ta your specs 

ROTOR CABLE: 

Standard (6-22. 2-1B) 

Heavy Duty (6-18, 2-16) 

We stock Amphenol Connectors 
Connectors Installed) Jumpers & custom cable assemblies. 
Ca)J or nrge today! We shp twloWide. 




VISA Mastercard 

te cranj* wScte rcJcf. 
Shopro aOSTiorur mwpt« nok<J 

Rsumt lo 20 *, rmnocbnj f«. 

No antenna or lewn letum.. 


RF 

ENTERPRISES 

HC 86 Box 5BO 
MamfiekJ, MN 56465 
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Number 15 on your Feedback 

CARR’S corner 



Joseph J. Carr K4IPV 
RO. Box 1099 
Falls Church VA 22041 

Selecting Variable 
Capacitors, Part I 

Variable capacitors are a regular 
part of amateur radio circuits. While 
the new generation of hams might 
see fewer variable capacitors in their 
modern equipment (phase-locked- 
loop synthesizers and solid-state 
RF power amplifiers don't use them 
like the "old stuff" did), they are still 
found extensively in antenna tuners, 
preselectors, and in many—perhaps 
most—home-brew rigs. Selecting the 
right variable capacitor requires a 
little insight into the different types 
of variable capacitors available. Also, 
you might be interested in where 
these “antiquities" can be purchased. 

What Are Variable Capacitors? 

Capacitors are formed by placing 
two conductors opposite each other, 
separated by an insulating dielectric. 
Different types of dielectrics are used 
in variable capacitors: vacuum, air, 


mica, and poly film are the most 
common. The capacitance is inverse¬ 
ly proportional to the spacing be¬ 
tween the metal plates of the capaci¬ 
tor (moving them closer together 
raises capacitance). In transmitters 
and antenna tuning units, there must 
be a trade-off between the wide 
spacing necessary to increase the 
working voltage and the narrow spac¬ 
ing required to increase capacitance. 
The capacitance is directly pro¬ 
portional to the area of the metal 
plates facing each other (whether 
by size of the plates or by the num¬ 
ber of plates) and the dielectric con¬ 
stant of the Insulator between the 
plates, 

Making a capacitor “variable" can 
be accomplished in several ways: 
changing the spacing between plates 
(in compression capacitors), or 
changing the proportion of total plate 
area "shading" each other (in most 
rotary variable and piston capacitors). 
Compression capacitors are typically 
used for "trimmer" or “padder" appli¬ 
cations. A trimmer capacitor is placed 
in parallel with the main tuning capac- 


Photo A. Two forms of variable capacitor: 
line capacitance (right). 

Itor in an LC resonant tank circuit, 
while a padder is placed in series 
with the main tuning capacitor. 

Another way to classify capacitors 
is according to the manner of the ca¬ 
pacitance change when the tuning 
shaft changes. Photo A shows the 
two different forms: a straight line fre¬ 
quency capacitor on the left; a 
straight line capacitance form on the 
right. A straight line capacitance ca¬ 
pacitor has a constant capacitance 
change per degree of shaft rotation 


straight line frequency (left), and straight 


(AC/degree). For example, suppose a 
capacitor is designed to provide a ca¬ 
pacitance range of 7.7 to 100 pF, or a 
range of 92.3 pF over 180 degrees of 
shaft rotation. That capacitor will 
show 0.513 pF/deg all across the 
range. A straight line frequency ca¬ 
pacitor uses shaped plates to ac¬ 
count for the fact that the resonant 
frequency of an LC tank circuit 
changes as the square root of the ca¬ 
pacitance changes. These capacitors 
have a constant frequency change 
per degree of shaft rotation. 

The type of capacitor selected can 
have a profound effect on the look of 
a calibrated dial. A straight line ca¬ 
pacitance device will cause the fre¬ 
quency units to scrunch up on one 
end of the dial (you've seen that ef¬ 
fect on some AM band radios), while 
a straight line frequency device will 
show equal frequency change for ev¬ 
ery linear dial division. Radio receiver 
LOs and transmitter VFOs will usually 
want a straight line frequency type, 
while certain instruments (such as an 
impedance bridge) might require a 
straight line capacitance type. 

Two different types of air variable 
capacitor construction are shown in 
Photo B. The capacitor in Photo B-1 
uses two end plates (one front and 
one rear), while the capacitor in 
Photo B-2 uses a single end plate. 
"Conventional wisdom" suggests that 
the dual end-plate units offer better 
mechanical stability so they are 
better for VFO/LO applications. But in 
reality, there seems to be a trade-off. 
After building a lot of VFOs and LOs 
during the past 30+ years, I can’t see 
the advantage, especially when you 
consider other sources of drift and 
shift appear far more severe in those 
circuits. 

Note that the capacitor shown in 
Photo B-2 uses a ceramic end plate. 
Others will use a metal end plate, 
which also serves to ground the ca¬ 
pacitor when it is directly mounted to 
a chassis. The ceramic type end 
plate makes it easier to "float" the ca¬ 
pacitor. There are two ways to do this 
trick. First, cut a hole in the metal 
panel wider than the 3/8" threaded 




Photo B. 1) Two-end plate variable; 2) single-end plate variable. 
60 73 Amateur Radio Today * July, 1993 








Photo C. Two-section variable capacitors - A) both sections the same; B) front section smaller to tune LO (used in superhet radio receivers). 


bushing, and a 3/8” hole In an insulat¬ 
ed piece of material. The capacitor is 
mounted to the insulator, and the in¬ 
sulator is mounted to the panel. The 
second way is to cut the hole larger 
than 3/8", but also drill two mounting 
holes on either side of the shaft hole 
and use the holes in the ceramic end 
plate to hold small screws. 

Photo C shows a pair of dual vari¬ 
able capacitors. The capacitor in 


Photo C-1 has two sections that each 
have the same capacitance range. 
For “broadcast variables,” the normal 
capacitance range is 10 to 365 pF, al¬ 
though 10-380 pF. 10-300 pF. 9-140 
pF. 10-440 pF and 12-500 pF capaci¬ 
tors are available. The 140 pF are 
typically used in transistor portable 
radios, and the other values are 
found in radios from other countries. 
For most broadcast receiver variables 


used in this country, if the two sec¬ 
tions are identical, the range is IQ- 
365 pF. 

One application of dual capacitors 
is to tune two ends of a double-tuned 
RF input LC tank circuit (Figure 1). 
This circuit consists of two LC reso¬ 
nant tank circuits (L1/C1A/C2 and 
L3/C1B/C3) that are coupled together 
through a small mutual inductance 
Lm. Information on selecting the val¬ 


ue of the mutual in¬ 
ductance can be 
found in nearly any 
edition of the ARRL 
Radio Amateur’s 
Handbook (or Hand¬ 
book for Radio Ama¬ 
teurs in later edi¬ 
tions). The RF sig¬ 
nal is coupled into 
the circuit through a 
low impedance link 
(L2), and out of the 
tank circuit by an¬ 
other !ow-Z link (L4). 

Getting the two 
halves of the dou¬ 
ble-tuned tank cir¬ 
cuit to “track" to the 
same frequency is 
done by making use 
of the variable tun¬ 
ing feature of induc¬ 
tors LI and L3, and 
the trimmer capaci¬ 
tors (C2 and C3). In most cases, the 
Inductors are adjusted for peak signal 
output at the low-end of the band, 
and the trimmers are adjusted at the 
high end of the band. 

Another application of the dual 
variable is to simultaneously tune 
both the RF amplifier input and the 
local oscillator in a superhetero¬ 
dyne radio receiver. The frequencies 
of these circuits differ by the amount 
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Random Output, 

Continued from page 96 

of being a first QSO, this one on the 10 meter 
Novice phone portion. It was surprisingly similar to 
my own first QSO. The young newcomer was at a 
friend's house, ‘borrowing" the station for his first 
QSO. He was quite nervous, and admitted to being 
so. I told him about my first QSO, which helped to 
break the ice. Boy, first QSOs are sure easier on 
SSB! l explained to him that he didn't have to give 
our callsigns betore and after every transmission, 
that the goal was to be as conversational as sim¬ 
plex communication will aifow (advice ! give to ev¬ 
ery new ham I lind myseil In contact with). We end¬ 
ed up having a nice little QSO, with his friend inter¬ 
jecting comments now and then. I felt I was sorl of 
“paying back” that ham in Dallas, and my high 
school radio ciub buddies. 

A tew days later, I received a QSL card in the mail, 
thanking me for being a first QSO. I've been a ham 
lor almost 20 years, arid I ve got a box full of QSL 
cards. I keep a hall dozen or so at my operating posi¬ 
tion, to remind me of particularly pleasant contacts. ! 
keep the “first QSO” card at the top ot the pile. It 
reminds me of 9ome things it would do us all well to 
remember now and then. Q 
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Figure 2. A) Block diagram of superheterodyne front-end showing use of the padder capacitor; B) MathCAD tuning curve for an AM BCB case using a padder capacitor 


of the IF frequency. For example, in 
a 75/80 meter receiver that uses a 
455 kHz IF amplifier, the RF circuit 
will tune 3,500 to 4,000 kHz, while 
the local oscillator tunes from 3,955 
to 4,455 kHz. The frequency ratio 
of the RF is 1.143:1, suggesting a 
required capacitance ratio of 1.143 2 , 
or 1.306. The LO. on the other hand, 
has a frequency ratio of 1.126:1, re¬ 
quiring a capacitance ratio of 1.126 2 , 
or 1.268:1. One method for achieving 
improved tracking between the RF 


and LO is to use a padder capacitor 
(Cp) in series with the section of the 
main tuning variable that tunes the 
LO (C1B in Figure 2A). 

There is a little bitty problem with 
using a padder capacitor to achieve 
tracking, even though it was once 
very popular. Figure 2B shows a 
MathCAD plot of the RF frequency, 
ideal oscillator frequency, and actual 
oscillator frequency for an AM BCB 
case (225 jiH Inductor, and 2X 365 
pF capacitor). Note the large depar¬ 


ture between the ideal and actual lo¬ 
cal oscillator frequency curve. This 
problem is fixed by using a specially 
designed variable capacitor, like Pho¬ 
to C-2 t in which the front section is 
smaller (and has slightly differently 
shaped plates in some models). The 
front section is designed to tune the 
LO frequency range, while the rear 
section tunes the RF frequency 
range. Popular combinations include 
8.5-105 pF/15-480 pF and 10-140 
pF/12-420 pF. 


Next Month ... 

In the final installment of this two- 
part series we will take a look at 
transmitting variable capacitors, the 
differential variable, the split-stator 
variable and some of the circuits in 
which these are used. Another topic 
in Part II will be calculating the trim¬ 
mer values and inductance values 
needed for tuning a specified 
frequency range (like a ham band). 
We will also look at some sources of 
supply for variables. 63 
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Hamsats 


Number 16 on your Feedback card 


Amateur Radio Via Satellites 


Andy MacAIIIster WA5ZIB 
14714 Knightsway Drive 
Houston TX 77083 

One of the most formidable chal¬ 
lenges for the amateur radio satellite 
chaser is to make a successful voice 
or packet contact with a space shuttle. 
Making such a contact will require a 
level of operating skill, patience and 
equipment performance not needed 
for regular hamsat activity. 

The amateur radio equipment 
carried on the shuttle Is part of 
SAREX, the Shuttle Amateur Radio 
Experiment. Various equipment con¬ 
figurations have been In use since 
1983 when Owen Garrlott went to 
space in the Columbia on mission 
STS-9. He operated voice on 2 
meters. Many SAREX missions have 
followed. 

STS-56 flew in April 1993, carrying 
equipment for packet, voice, SSTV 
and FSTV reception. The mission was 
a success, with a full schedule of 
school contacts, FSTV tests, some 
SSTV activity and general QSOs. 

In May, STS-55 carried packet and 
voice gear, known as configuration 
U C," in conjunction with the German 
SAFEX (Shuttle AmateurFunk Experi¬ 
ment) equipment for 70cm FM opera¬ 
tion. Comparisons were made be¬ 
tween the window-mounted SAREX 
antenna and the quarter-wave whip at¬ 
tached to the outside of the German 
spacelab. The whip performed 12 dB 
better than the window antenna. 

Three more SAREX flights are 
planned this year, Including STS-57 In 


June, STS-58 In August and STS-60 
in November. They will use packet and 
voice. 

The shuttle is typically in a low orbit 
between 120 and 310 miles, with an 
inclination between 28 and 57 de¬ 
grees. This means short passes, a 
variable orbital decay rate and low ele¬ 
vation angles for antennas. There are 
also large Doppler shifts of the signal 
frequencies. 


The ham-astronauts cannot oper¬ 
ate on every pass for general con¬ 
tacts. The work timeline and sched¬ 
uled contacts with schools and fami¬ 
lies take precedence. The packet 
equipment, If on board, Is usually ac¬ 
tive for those passes when the astro¬ 
nauts plan no other ham activity. But 
even the packet has been shut down 
when the antenna window Is required 
for photography and other experi¬ 
ments. 

The SAREX antenna is mounted in 
one of the cabin windows and can be 
shadowed by the spacecraft. Signals 
can be difficult to copy for as much as 
half the pass. This affects uplink sig¬ 
nals as well. 


SAREX Procedures 

Such obstacles cause some ama¬ 
teurs to give up while inspiring others 
to try every means available to make a 
contact. Before attempting a shuttle 
contact be sure to observe the rules of 
the game. 

First, never transmit on 145.55 
MHz; second, never call the shuttle if 
transmissions from the spacecraft are 
not on 145.55 MHz. Many stations 
have been heard calling on 145.55 
MHz. Although the SAREX Motorola 
HT is capable of reception on 145.55 
MHz, experience has shown that split- 
frequency operation is necessary. 
Voice uplinks for all stations except 
Europe start at 144.91 MHz and go to 


144.99 MHz in 20 kHz increments. Ex¬ 
cept In emergencies, the SAREX HT 
will never be set to receive on 145.55 
MHz. 

For packet activity, the uplink is 
144.49 MHz and the downlink Is 
145.55 MHz. When sending connect 
requests, call W5RRR-1. The specially 
modified Heathkit TNC uses the call- 
sign of the Johnson Space Center 
Amateur Radio Club with a M* SSID 
(sub-station identifier) at the end. The 
packet operation does not currently 
use a standard 600 kHz split, so be 
sure to use a radio capable of the odd 
split. 

During voice activity, if the ham-as¬ 
tronaut appears to be engaged in a 


scheduled contact on 145.55 MHz 
wait until the QSO is complete. It’s 
better to get a QSL for a "hearer con¬ 
tact than to interfere with a school or 
family pass. Special QSL cards that 
differentiate between SWL and QSO 
activity are no longer printed. 

Making Contact 

Using the rules above as a starting 
point, there are many ways to In¬ 
crease your chances for a good con¬ 
tact or at least hearing SAREX activi¬ 
ty to qualify for a SWL QSL 

If you are using a directional anten¬ 
na you need to know where to aim. A 
computer with a good tracking pro¬ 
gram that can handle orbital decay da¬ 
ta is the best approach. Several pro¬ 
grams are available through bulletin 
boards for free or as shareware. Some 
of the best programs are sold by AM- 
SAT, the Radio Amateur Satellite Cor¬ 
poration (850 Sligo Ave., Silver Spring 
MD 20910; telephone; 301-589-6062). 

Accurate orbital data is needed to 
give the program information to locate 
the shuttle and determine antenna 
pointing angles for your location. This 
data is commonly referred to as ele¬ 
ment sets. Due to the high and vari¬ 
able decay rate of the shuttle’s low or¬ 
bit, current element sets are a neces¬ 
sity. They can be found on packet ra¬ 
dio bulletin boards, CompuServe, the 
Dallas Remote Imaging BBS (214- 
394-7438), the AMSAT BBS (201-261- 
2780), SPACELINK BBS at (205-895- 
0028) or from WA3NAN at the God¬ 
dard Spaceflight Center. WA3NAN op¬ 
erates on several HF frequencies dur¬ 
ing missions including 3860, 7185, 
14285, 21395 and 28650 kHz. Most 
flights require accurate tracking data 
not more than two days old for accu¬ 
rate antenna pointing. If an omnidirec¬ 
tional antenna Is used it is still a good 


“Such obstacles cause some amateurs 
to give up while inspiring others to try 
every means available to make a contact. 
Before attempting a shuttle contact be 
sure to observe the rules of the game. ” 



Photo A. Typical configuration "C” for SAREX voice and packet. (NASA photo.) 
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Photo B. End view of the Motorola SAREX HT shows channel selec¬ 
tion knobs and other controls. (NASA photo.) 


idea to know where the shuttle is lo- to allow time for typing or calling as 
cated In the sky. the spacecraft travels through the cen- 

If you are aiming the antenna with ter of your beam pattern. Keep this up 
an autotracking computer system, set for the duration of the pass, 
the computer time exactly or slightly Be ready for voice or packet opera- 
ahead, depending on how often the tion. The passes are short, usually 

system updates the antenna position. about eight to 12 minutes. Antennas 

For those with manual control, lead should be pre-almed, receivers set to 



Photo C. Repackaged Heathkit TNC for SAREX operation . (NASA 
photo.) 


144.49 (packet) or 144.95 (voice). on board the shuttle. When the shuttle 

Additional frequency correction can Is at its closest approach, there is no 
be dialed in for Doppler shift. When apparent Doppler shift so set both fre- 
the shuttle is approaching on a high- quencies as listed. As the shuttle 
elevation pass, the received signal will heads away, transmit a few kHz high 
be a few kHz high, so listen around and receive a few kHz low. 

145.553 MHz. If possible, the transmit- For packet operation set 
ter should be set a few kHz low. This RETRIES=0. Many calls may be nec- 
will center your signal in the receiver essary to get through, and a timeout is 




Figure J. Pictorial of configuration “C.” (NASA drawing.) 


Figure 2. Pictorial of SAREX system used on STS-56 for voice , pack¬ 
et, SSTV and FSTV reception. (NASA drawing.) 
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Photo D. Prototype of SAREX 70cm loop yagi for FST\ f reception. 


inconvenient. Olher parameters may 
be adjusted for faster and more ag¬ 
gressive operation. Check the TNC 
(Terminal Node Controller) manual and 
experiment. If the SAREX TNC hears 
your call it will respond. Your system 
will register the connect and hopefully 
receive a QSO number. Your system 


will then “ACK" back to the shuttle. The 
SAREX TNC will register the “ACK” 
and send a disconnect packet. Your 
system will respond and show "DIS¬ 
CONNECTED." If all goes well, your 
call will show up in the “QSL" list with a 
QSO number. If the complete contact 
was not successful, your call will be In 


the “QRZ’ or heard list. The SAREX 
TNC can capture and hold 650 sta¬ 
tions in the ‘QSL" list, but only a few 
dozen in the “QRZ" list. It is up to the 
laptop computer on the shuttle to col¬ 
lect “QRZMist data. Be sure to capture 
the data In your own machine for con¬ 
firmation later since there Is no guar¬ 
antee that the SAREX laptop is on and 
collecting data. Beacon packets with 
the latest lists are sent every two min¬ 
utes by the SAREX TNC. 

For a voice pass use 144.95 MHz 
as the default uplink. Most operations 
on STS-56 and STS-55 earlier this 
year used this frequency. It is 600 kHz 
below the downlink on 145.55 MHz 
and can be used on all 2 meter FM 
rigs with standard repeater offset ca¬ 
pability. Once again Doppler correction 
helps. If other stations are making con¬ 
tacts with the shuttle using the alter¬ 
nate uplinks (145.91 MHz, etc.)—try 
them. If the QRM on 144.95 MHz is 
fierce, the ham-astronaut will likely lis¬ 
ten for signals on one of the other up¬ 
links. 

If you have an amplifier, use it For 
packet, make one good contact and 
quit. The same goes for voice. Hun¬ 
dreds of stations are calling and multi¬ 
ple contacts or attempted rag-chewing 
won’t help. A few hams have been 
known to make as many packet con¬ 
nects as possible for several passes. 
This Inconsiderate activity makes it 
hard or impossible for everyone else. 

It’s a good idea to monitor as many 


passes as possible, even after a suc¬ 
cessful QSO, just to practice antenna 
aiming and frequency tuning. The next 
shuttle flight might not be as easy. 

If no activity is heard on 145.55 
MHz, tune around. Scheduled contacts 
with schools or home may be taking 
place on unlisted downlinks. Early in a 
mission most passes are set aside for 
schools. Just listening to the astro¬ 
nauts’ answers to questions from the 
school children is exciting. These kids 
may be future scientists, hams or even 
astronauts who got their first 
inspiration from the direct interactive 
conversation with an astronaut via 
SAREX. Don’t even try to call if the 
downlink is not on 145.55 MHz. The 
SAREX Motorola HT uses much differ¬ 
ent uplink frequencies for these down¬ 
links. The radio has 48 “channels" 
defining specific uplink/downlink pairs. 

When a shuttle mission goes for an 
extra day due to bad weather at the 
primary landing site, or to allow more 
scientific studies, additional ham activi¬ 
ty is common. The scheduled contacts 
are usually done and the ham-astro¬ 
nauts may have time for just “playing 
with the radio.' A lot of good contacts 
have been made this way. The "big- 
guns" have made their contacts and 
are off chasing other DX on HF. Sta¬ 
tions with less power or smaller anten¬ 
nas can usually get through with these 
conditions. Mobile stations and even 
those with HTs have had success. It’s 
worth a try. Q 
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For your PC Compatible. Find Hams by 
Callsign or Name. Browse thru calls. Full 
export by QTH with custom output. All 
U.S. and Canada Calls. Ideal for mailing 
lists, QSLs, etc. Uses 16 MB Hard Disk. 
High Density Floppy (1.44 or 1.2) required 
for install. Updates and options available. 
Interfaces to LOGic, LogMaster, HyperLog 
and others. Demo disk $3.00. 

County Cross Reference Option adds 
county to address info. Lookup or export 
all Hams in a county. Only $7.50. 


$39.95 

S5&b V1SA/MC 


RT Systems Inc. 

Box 8, Lacey's Spring, AL 35754 

205 - 882-9292 
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Rttyloop 


Number 17 on your Feedback card 


Amateur Radio Teletype 


Marc I. Leavey, M.D., WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

With all the traditional hoops and 
hoopla, I am happy to Inform all of you 
that this column marks the beginning of 
the seventeenth year of “RTTY Loop." 
Believe me, it would not be possible, it 
would not even be thinkable, without all 
of your support 

In that regard, I appreciate the re¬ 
cent messages from Richard J. Molby 
and Tom Vicinanza (both via Com¬ 
puServe), with their words of encour¬ 
agement. Tom is looking for hands-on 
help In the Orlando area to help get his 
TTY machine online. Any takers? 

Another CompuServe junkie, 
George F. Franklin W0AV, is looking for 
software to interface a TRS-80 Model 4 
with a KAM TNC. George is one of a 
number of us who upgraded his busi¬ 
ness computer and is looking for a use 
for this otherwise-good orphan. Well, 
other than a modem communications 
package, I have no specific sugges¬ 
tions. Again, is anyone out there using 
such a combination? 

That's the thing with RTTY—folks 
are always finding new ways to use old 
devices. For instance, Roger Owen 
WD8DJR of Eaton, Ohio, says that at 
one lime he had an AEA PK-64 on 
RTTY, without much success. A short 
while ago, though, he found a used 
AEA CP-1 Computer Patch for a very 
good price and made the purchase. 

The CP-1 seems to be a very good 
RTTY modem, and I Interface it with my 
Commodore 64 computer, which the 
CP-1 was designed for. So I have made 
a few RTTY contacts, but I can't say 
that I find much activity on any band. 

“Twenty meters seems to be the 
most-used RTTY band but, of course, It 
fades out when I have the chance to 


get on the air. (Isn't that always the 
case, no matter what mode?) 

The main objective in writing to you 
is that for those of us who can't afford a 
super whiz bang megabyte computer, 
with all the bells and whistles, and a 
RTTY unit with even more bells and 
whistles, I find the AEA CP-1 and Com¬ 
modore 64 hard to beaL The problem I 
find, though, is that the CP-1 seems to 
be as scarce as hen's teeth. 

“I use the CP-1 with a Kenwood 
TS-530S, and It seems to do the job. 
When I tried RTTY before, I found that 
the’530 did not have good filtering, so it 
was difficult to copy, mark, and space 
signals on RTTY. With the CP-1, the 
filtering Is already built in. Hot dog, I'm 
now on RTTY!" 

Roger's success should be a lesson 
for all of us. You don’t need the lat¬ 
est and greatest to get onto RTTY. I 
know I have been saying this for quite 
some time, but it's a message worth 
repeating. 

Some solve problems, others pose 
them. Henry Fales, Jr., of Orleans, Mas¬ 
sachusetts, writes that he has “a friend 
who is a confirmed satellite QSOer. This 
guy has very elaborate radio equipment 
but is using a C-64 for tracking and de¬ 
coding. Until now, the bit rate has not 
exceeded 1200 baud, so he has been 
able to get away with a C-64. Soon, 
however, things are going to change. 
The new packet satellites will operate at 
9600 baud, and my friend will have to 
change computers. 

This person will not use a computer 
for anything other than amateur radio. 
Therefore, I would like the changeover 
to be as inexpensive as possible. Is it 
possible that a Commodore 128 could 
read and write ASCII at 9600 baud? If 
this were possible, I believe that he 
might be able to continue to use his disk 
drive and printer. 


“I feel certain that an Amiga A500 
could do it, but I hesitate to recommend 
a computer which is now an orphan. 
Please roll this around and let me know 
what you think. Perhaps there are read¬ 
ers of the column who are facing the 
same choice." 

This is a problem with many low-end 
computers, Henry. The Radio Shack 
Color Computer is in much the same 
boat, with a significant upper limit on 
the speed of data communication. Per¬ 
sonally. I would think you should be 
able to get an inexpensive PC compati¬ 
ble to serve, particularly if nothing too 
demanding is required of the thing. 
A used XT-style machine shouldn't set 
you back more than a couple hundred 
dollars, and might just Include a hard 
drive, software, and other goodies. 
Shop around, and don’t be surprised at 
what might be sitting In someone’s 
basement. 

Finally, here’s a letter from Steven 
Petrecz N5WKL of Bossier City, 
Louisiana, asking a simple question 
that has a complex answer. Steven 
says that he is interested in starting to 
monitor RTTY on HF, and transmitting 
on VHF. He is in the process of building 
the FSK demodulators that are de¬ 
scribed In the Tab Books’ publication 
1001 Electronic Circuits, and he wants 
to build a video display, or “glass tele¬ 
type," such as the HAL RVD-1005. He 
says that he does not want to use a 
computer as he feels he cannot justify 
such a purchase at this time. 

Steven is looking for articles, books, 
and sources for parts for such an en¬ 
deavor. No novice to construction, his 
ultimate desire is to build a basic solid- 
state RTTY station without having to re¬ 
sort to a computer. 

At this time, this month, a complete 
answer to your question is really be¬ 
yond the scope of this column. Over the 
past several years, several such termi¬ 
nals have been described in the pages 
of 73 Magazine. A search through the 
73 index will show some built from dis¬ 
crete chips, and others from integrated 
circuits. There really are many ways to 


skin this cat The reason more of these 
circuits are not published now is that 
simple, cheap, and readily available 
used computers work better. However, 
that is no reason to abandon the older 
technology, if that Is your preference. 

So, if there is some demand for it, I’ll 
see what I can do about abstracting or 
serializing a project like this. I hesitate to 
do It if there is only very limited interest, 
but I will gladly dive in if some of you let 
me know that you would like the infor¬ 
mation. 

Remember that readers of ‘RTTY 
Loop" continue to have access to the 
vast collections of PC-compatible ama¬ 
teur radio programs. RTTY and amateur 
radio programs are in collections #1, #2, 
and #4. Collection #3 is a bunch of 
archiving and utility programs for both 
DOS and Windows. Each collection will 
fit on a 1.44 Mb, 3.5" disk. One or two 
programs may be lost trying to cram 
them onto a 1.2 Mb 5“ disk, and you will 
need to send a whole bunch of low den¬ 
sity disks, if that is your system require¬ 
ment. Anyway, for any or all of the col¬ 
lection, send me sufficient media, a re¬ 
turn mailer with sufficient postage af¬ 
fixed, and $2 in US funds for each disk 
to be filled, to the above address. I am 
trying to turn these around within a few 
days so, if you have sent me a disk or 
disks and haven’t heard in a reasonable 
period of time, drop me a note or an E- 
mall message to make sure I received 
the original package. 

We’ll try to get a schematic in next 
month for those of you with solder to 
spare and a hankering to strip some 
wire. One thing about this column, 
folks, is that you never really know in 
what direction we will go. Be sure to 
share your thoughts with me via mail at 
the above address, CompuServe 
(ppn75036,2501), Delphi (username 
MarcWA3AJR), or America On-line 
(screen name MarcWA3AJR). During 
our seventeenth year I will continue 
to address your questions and con¬ 
cerns about digital communication, from 
RTTY to computers, here in 73’s “RTTY 
Loop." 



MIDWEST WOOD 
PRODUCTS 



Display your license and callsign 
on a 12 or 24 hour solid oak clock. 
Letters can be changed. Both size 
licenses accepted. A great gift for 
that special ham, or for yourself! 

Only $69.95 plus S & H 
Catalog Available 
Call Today 

616-677-3706 fig:1 

V7C4 | iBfflwgl 

Six Year Warranty [wBfJ 


Midwest Wood Products 
16141 24th Ave 
Coopersville Mi 49404 


CIRCLE 24 ON READER SERVICE CARD 


TOUCH TONE DECODER: 

Decodes DTMF 
tones from audio 
source, (tape, 
phone, radio). 
Displays 

numbers on LCD 
display, 200 
Digit memory. 
T-2000 $169 ppd. USA 

SURVEILLANCE/- 
COUNTERSURVEILLANCE 
catalog $5. 

EMC0M 

10 HOWARD ST, BUFFALO, NY 14206 

(716) 852-3711 Made in U-S.A. 



NEW! 

70 CM TRANSVERTER 
15 WATTS 

New for 1993. Assembled in rugged die-cast box. 
IF 28-30 MHz; output 15 watts min; rvr N.F. 3dB 
typical; 13.8V @ 4 a.max. Switchable dual L.O. 
allows operation on 432-434 MHz and 435-437 
MHz (also available 430 or 436 MHz). Internal 
coax relay with type N conn. Requires separate rx 
and tx I.F. lines with approx. 1 mw drive on tx 
(compatible with many HF transceivers) and PTT 
line grounded on tx. Internal power amp uses 
SAU4 linear hybrid module. 

DEM 432-15S 15 wan transverier with 2 Irequendes 
(432 A 435 MHz) assembled and tested. Price: $395 

STILL AVAILABLE 

DEM 432K Transverter Kit lOOmw 

3 PCB's plus parts 4 xlal (432 or 435} $155 

DEM 432PCB 3PCB"sonly $30 

432PAK Basic Linear Amp, Kit 15w. $80 

also transverters & preamps 432-5760MHz 
antennas 50-5760 MHz by DEM & Rutland Arrays 

Write for Free Catalog j^TJj 

DOWNEAST MICROWAVE 


RR1 00X 2310 
ph. (207) 948-3741 


TROY. ME 04987 
fax (207) 948-5157 
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m m Number 18 on your Feedback card 

Homing m _ 

Radio Direction Finding 


Joe Moell PE. K0OV 
PO. Box 2508 
Fullerton CA 92633 

A “Swiss Army” Foxbox 

Hams who enjoy hidden transmitter 
hunting are some of the most creative 
people I know. Not only do they delight 
in finding devilish hiding places for T- 
hunts" or “foxhunts," as these contests 
are called, but they are also creative in 
choosing and using radio direction find¬ 
ing (RDF) equipment 

“Homing In" regularly features hams 
who are pioneering new RDF devices 
and techniques. This month, the spot¬ 
light is on Marty Mitchell N6ZAV and 
Byon Garrabrandt KD68CH. If it’s the 
second Tuesday or first Thursday 
evening of the month, Marty and Byon 
will probably be competing in the infor¬ 
mal 2 meter "progressive’ hunts in Or¬ 
ange County, California. 

One participant starts a progressive 
hunt by activating his hidden T at 7:30 
p.m. The first person to find it immedi¬ 
ately sets out in search of another hid¬ 
ing spot and puts T #2 on the air about 
the time the last hunter finds T #1. Now 
everyone else, including hider #1, 
looks for T #2. The first finder of #2 
goes out to hide T #3, and so on. The 
hunt continues until about 11 p.m., or 
whenever everyone decides to quit and 
head for a coffee shop. 

Progressive hunts, sometimes called 
"leapfrog” hunts, are great practice for 
rapidly tracking down jammers and 
QRN sources. In order to participate 
you need your own RDF gear, plus a rig 
to hide when it’s your turn. Since more 
than one fox may be active at a time, 
each should transmit regularly for only 
a few seconds, then be silent 

Marty and Byon set out to design an 
easy-to-use tone source and transmis¬ 
sion cycler. Marty started with the ver¬ 
satile 8-bit HCMOS Motorola 
MC68HC705C8 microcontroller 1C, 
which has on-board 8K ROM, 304-byte 
RAM, and I/O ports. He added ICs for 
RS-232 interface, tone decoding, and 
audio switching. Byon began writing 
the software. 

Before long they had created a de¬ 
vice that they decided to market. It is 
more than just a foxbox. It’s a multi¬ 
function radio controller—hence its 
name. 

The RaCon 6805 

All you need to be the quarry for 
your club's next foxhunt is the RaCon 
6805, a transceiver (mobile or hand¬ 
held) for the hunt frequency, and 
a command transceiver (Photo A). You 
trigger RaCon to start transmitting 
or change its transmission sequence 
with dual-tone (DTMF) digits from the 
command radio's keypad. An inter¬ 
mittent-signal fox can be commanded 
on the hunt frequency by connecting 
RaCon's control input to the external 


speaker/earphone jack on the hid¬ 
den T. 

Your callsign is permanently pro¬ 
grammed into the microcontroller's 
ROM, as are nine transmission modes. 
They include three distinctive tone pat¬ 
terns and six on/off sequences, with 
transmit times from five seconds to four 
minutes. Dead times range from five 
seconds to one minute. 

Preferences for foxhunt transmis¬ 
sion sequences vary greatly across the 
country. For instance, in Southern Cali¬ 
fornia 15 to 30 seconds on, followed by 
an equal off period, is a popular mode. 
In some Midwestern and Great Plains 
states there aren’t any big hills to re¬ 
flect 2 meter signals or woods to con¬ 
ceal transmitters. To make the hunts 
more of a challenge there, rules often 
allow several minutes between fox 
transmissions. 

To prepare for national distribution, 
Byon upgraded the firmware to accom¬ 
modate these various local customs. In 
version 1.01, transmission mode #2 is 
user-programmable. With commands 
from your DTMF pad you can make its 
key-down periods as long or short as 
you want, with dead-time breaks from 0 
to 15 minutes. 

Mode #2 encourages you to unleash 
your creativity. You can use one or 
more of the ROM-programmed tone 
sequences, or invent your own. Key in 
up to 40 digits, each representing one 
of 16 tone pitches, and teil RaCon how 
rapidly to play them. With the right 
command sequence, RaCon will simu¬ 
late sounds such as ringing tele¬ 
phones. Pseudo-random tone patterns 
are also on the menu. 

Want to loan your RaCon to another 
hider? It’s easy to change callsigns 
with a DTMF command. Worried about 
someone else accidentally or deliber¬ 
ately commanding your foxbox? Lock It 
with a DTMF command and RaCon will 
not respond to further commands until 
it hears its unique unlocking security 
code. (You cannot change the security 
code, so be careful about giving it out.) 
FCC rules prohibit auxiliary control 
links below 222 MHz, so if you’re using 
the RaCon with a 2 meter transceiver, 
you must stay close to your hidden T 
so you’ll be in Tocal control.’ 

If you have a dual-band rig, the pos¬ 
sibilities become more interesting. 
RaCon has a duplex mode, so you can 
command your dual-bander on 70 or 
125 centimeters while it transmits on 2 
meters. You can even play ventriloquist 
and talk through the hidden transmitter 
on I he control link from your remote ob¬ 
servation post 

By selecting the proper jumper con¬ 
figuration on the board, RaCon goes 
into the simplex or duplex fox mode 
when you apply power. Other jumpers 
select the proper PTT connections for 
various brands of handhelds and mo¬ 
bile rigs. RaCon requires +7 to +35 


VDC at 33 milliamperes. Reverse sup¬ 
ply polarity protection is provided. 

Wait, There’s More... 

RaCon doesn't have to sit on a shelf 
between T-hunts. It has additional fea¬ 
tures that are useful around the shack. 
With a change of board jumpers or a 
command from your computer it be¬ 
comes a DTMF decoder, a remote con¬ 
troller, a CW keyer or an automatic 
pager. 

When someone makes a call on 
your local autopatch without identifying, 
you might be able to tell if it was a 
bootlegger and Identify the culprit by 
decoding the number dialed. The 
RaCon board, connected to your com¬ 
puter’s COM port, will do iL Digits re¬ 
ceived by RaCon’s DTMF decoder 1C 
are processed by the 6805 and sent to 
the computer In ASCII at 1200 BPS for 
display. In my tests, the SSI202 de¬ 
coder had a wide audio level range and 
good performance even with noisy sig¬ 
nals. 

If you have an application for remote 
control by DTMF, you could write a PC 


program to use the RaCon's ASCII out¬ 
put. For even more versatility, Byon 
has included a DTMF controller mode 
with eight CMOS output lines on the 
data port Tone commands set or tog¬ 
gle each bit individually. Return teleme¬ 
try is provided. 

The CW keyer function is useful for 
remote telemetry projects, RaCon con¬ 
verts ASCII letters and numbers from 
its RS232 port to MCW into your 
transceiver or an audio amplifier. Auto¬ 
matic push-to-talk keying during code 
transmission is included. You can set 
CW speed from 5 to 25 wpm with com¬ 
puter keystrokes. 

With a one-line buffer, you can type 
ahead and have good-sounding code 
at 13 to 25 wpm. But if you use this 
feature to teach slow-speed Morse in 
your club’s ciass, you’ll have to time 
the character spacing yourself because 
Farnsworth letter spacing is not includ¬ 
ed. Byon plans to add it to a future up¬ 
grade. 

The auto-page feature allows you to 
initiate telephone paging via radio with 
a five-character DTMF command. 



Photo A, The RaCon and a dual-band handheld with high-capadty battery make a 
complete remotely-controlled station. Progressive hunt enthusiasts have found 
these foxes hidden in hedges, tethered in trees, and buried on beaches. (Photo by 
K0OV.) 
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Photo B. The RaCon 6805 circuit board measures 4 m x 5-3/8 " and mounts in the cabinet of your choice. Timing is crystal- 
controlled, so two or more foxes can go on and off in sequence, staying in sync for hours. (Photo by N6ZAV.) 


RaCon stays at your base station, con¬ 
nected to a transceiver and a 1200 
BPS telephone modem with the X4 re¬ 
sult code set. By your radio command 
from the field. RaCon tells the modem 
to dial one of four pager numbers and 
send one of four messages to the re¬ 
ceiving beeper. 

RaCon ID's back to you via radio 
that the page command was received. 
You can command it to beep your own 
pager to verify that your page was suc¬ 
cessfully sent. Enter pager and mes¬ 
sage numbers into RaCon’s memory 
with your computer and COM port. You 
cannot reprogram the four pager num¬ 
bers and messages from the field via 
DTMF. 

This would be a great use for your 
old 1200 BPS modem. (Doesn't every¬ 
one use at least 9600 these days?) i 
couldn’t test this feature with my mo¬ 
dem because it's so old it doesn't have 
X4 result codes. However, I know It 


works because N6ZAV and KD6BCH 
regularly page each other on T-hunts 
using a RaCon and modem at Marty’s 
house. 

Three Hours Well Spent 

RaCon is available in kit form only. 
Assembly instructions are minimal, but 
parts are easy to identify and compo¬ 
nent locations on the board are well- 
marked (see Photo B). Sockets for ICs 
are included, so you can test the board 
before 1C insertion to accommodate 
firmware upgrades. 

The unit that I tested had been as¬ 
sembled by N6ZAV. To get an indepen¬ 
dent view of the kit version. I ques¬ 
tioned Mike Musick N0QBF, who 
bought one for T-hunts in St. Louis, 
Missouri. “As a fox, it's marvelous," he 
wrote back on CompuServe. “It went 
together in about 90 minutes, but I’m 
an experienced board stuffer. I’d guess 
that it would take a ham with more con¬ 


ventional background about two and a 
half or three hours." Mike built his 
board Into an aluminum box with a 
Yaesu FT-411E handheld and two 1.2 
ampere-hour batteries. “I field-tested it 
with a friend yesterday and everything 
worked fine," he wrote. “It came right 
up with nary a hitch, took commands 
the first time, coughed up the chosen 
cycles right on cue, and went on its 
merry way. Very, very clean operation * 

It was hard to find anything negative 
in Mike’s assessment of RaCon, but he 
had one suggestion: “Connectors and 
controls are on adjacent edges of the 
board, so it makes a poor fit in typical 
aluminum boxes with U-shaped walls. I 
would have preferred ail the connec¬ 
tors on one end.” 

The RaCon 6805 kit, including cir¬ 
cuit board and all components, is avail¬ 
able for $79 from Marty Mitchell, 340 
Otero, Newport Beach CA 92660. Add 
$3 for shipping. As usual, this offer is 


not guaranteed by 73 Amateur Radio 
Today or by me. You must supply ca¬ 
bles and cable connectors for your ra¬ 
dio and computer. 

The RaCon is truly a “one-gadget- 
does-almost-everything” device. How¬ 
ever, it has a few Important limitations. 
RaCon performs only one function at a 
time. For example, It will not do DTMF 
controlling and CW keying at the same 
time. Select your mode with computer 
or jumpers at turn-on; cycle it off and 
on to change modes. 

RaCon has no EEPROM. User-pro¬ 
grammed callsigns, tone sequences, 
pager numbers and so forth are lost 
when power is removed, and it reverts 
to ROM defaults. If you need user pro¬ 
gramming, be sure to provide battery 
backup to cover momentary power In¬ 
terruptions. A 9 volt transistor radio 
battery works fine for this. 

When talking through your hidden 
transmitter in duplex foxbox mode, re¬ 
member that the fox’s carrier remains 
on until you command it off, since there 
is no COR and no time-out timer. Be 
sure to indude a CW ID cyde in user- 
programmed tone sequences. (It is au¬ 
tomatically sent in the ROM-pro¬ 
grammed modes.) 

RaCon, like all digital devices, has 
the potential for radio interference 
(RFl), both incoming and outgoing. I 
found that RF from a hand-held scram¬ 
bles RaCon’s brains, but only if the an¬ 
tenna is within Inches of the unen¬ 
closed board. Putting the board in a 
shielded metal case should prevent 
RFl problems. 

Marty is upgrading the 14-page in¬ 
struction manual to include trou¬ 
bleshooting information and more de¬ 
tailed descriptions of the various 
modes. N6ZAV and KD6BCH are giv¬ 
ing good telephone support to RaCon 
builders. They seek user ideas for im¬ 
proved and expanded RaCon func¬ 
tions. 

Heard of a new product for T- 
hunters? Let me know about it so 
“Homing In" can review it A T-hunting 
Buyer’s Guide installment of this col¬ 
umn is in the works for later this year. 
Write to my Fullerton address above or 
send E-mail via CompuServe 
(75236,2165) or Internet (JoeMoell 
©cup.portal.com). |§| 



ROANOAK DOPPLER DF 


At last there is a P C. board 
to build the famous Roanoak 
Doppier Direction Finder. 

Good for locating interference! 
Ready to assemble board and 
components. . ,$87.50 
’Transmitter Hunting" 

TAB Books 323 ppg . $19.95 

(The calibration procedure for this unit 
can only be found in this book.) 

California residents add 7.75% sales tax. 



Douglas RF Devices, P.O.Box 246925 


Sacramento, CA 95824-6925, (916)688-5647 
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m m Number 19 on your Feed 

Hams with class 


Carole Perry WB2MGP 
Media Mentors, Inc. 

PO. Box 131646 

Staten Island NY 10313-0006 

Having Fun With Youth 
Forums 

Now that the Dayton '93 Youth 
Forum is one weekend behind me, 
I can look back with a great deal of 
pride at the outstanding job done 
by all the youngsters who partici¬ 
pated in it this year, A youth forum 
is one of the most effective recruit¬ 
ing projects for a club or radio or¬ 
ganization, but you must be pre¬ 
pared and be willing to put lots of 
time and effort into itl 

To a large degree, the prelimi¬ 
nary work spent on getting the chil¬ 
dren and the event organized will 
determine how successful it will be. 
When preparing for a national con¬ 
vention, you should begin soliciting 
for articulate and accomplished 
young people months in advance. 
Most of the amateur radio publica¬ 
tions will be happy to help you get 


the word out if you give them 
enough advance notice. You 
should also take advantage of local 
club newsletters and school publi¬ 
cations. 

When getting ready for some¬ 
thing as big as Dayton (Pm not 
sure anything else is), you’ll want 
to attract children who will be at 
ease speaking in front of a large 
audience. I have found the recom¬ 
mendations of local hams to be 
valuable. Very often, the children 
they recommend have friends who 
are also licensed amateurs. Get¬ 
ting the word out on local repeaters 
is another good way to let folks 
know that you’re interviewing 
young people who are interested in 
sharing ideas with other children 
and lots of other interested ham ra¬ 
dio operators. 

Contacting amateur radio equip¬ 
ment manufacturers is another im¬ 
portant step to take. Let them know 
on official stationery that you will 
be conducting a youth forum. Ad¬ 
vise them of how many people you 


expect to have attending the forum, 
and be professional in detailing 
what your goals for the forum are. 
Yaesu, ICOM and Kenwood, along 
with AEA, MFJ and others, have al¬ 
ways been generous jn donating 
gifts or handouts to be won by 
youngsters attending these forums. 
At Dayton, Yaesu donated a 2 me¬ 
ter handie-talkie for the drawing at 
the Youth Forum. Let’s be sure to 
support the manufacturers who are 
supporting educational efforts. 


Next, it would be a good idea to 
contact the ARRL Educational Ac¬ 
tivities Department. Either Tracey 
or Rosalie will be happy to send 
you materials that you can dis¬ 
tribute to interested teachers, in¬ 
structors, and recruiters who will 
undoubtedly be attending the fo¬ 
rum. Be sure to emphasize to 
prospective amateur radio teachers 
that there are lots of materials, 
books, curriculum packages and 


help available. There’s no need to 
reinvent the wheel. Anyone con¬ 
templating a new youth forum or 
teaching young people should 
leave your forum knowing what to 
do next. 

It is extremely critical that you 
spend time conversing with your 
prospective speakers at length. I 
try to get at least two phone con¬ 
versations in before I make deci¬ 
sions. It's true that there is no fool¬ 
proof way to guarantee that a child 


won’t get nervous or freeze up in 
front of a crowd, but you should be 
able to get a good handle on who 
is articulate. 

Since all your speakers will 
probably be under 18 years of age, 
you should make it a point to intro¬ 
duce yourself to their parents. In 
many cases, parents will not be at¬ 
tending the convention and you will 
become the contact person for 
their child. Have all the information 


“Anyone contemplating a new youth 
forum or teaching young people 
should leave your forum 
knowing what to do next ” 
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INTRODUCING THE UNIVERSAL M-400 

A totally new concept in code / tone readers! 


■ Baudot 

■ Sltor A/B 

■ ASCII 

■ Swed-ARQ 

■ FEC-A 

■ FAX 

■ POCSAG 

■ GOLAY 

■ ACARS 

• A RTTY-reader and tone-decoder In one! ■ DTMF 

• Easy to read two-line 40 character LCD. ■ CTCSS (PL) 

• No computer or monitor required. ■ DCS (DPL) 

Forget the limitations you have come to expect from most "readers*. 
The self-contained Universal M-400 is a sophisticated decoder and 
tone readeroffering an exceptional range of capabilities. TheSWL will 
be able to decode Baudot, SITOR A & B, FEC-A, ASCII and SWED- 
ARQ. Weather FAX can also be decoded to the printer port TheVHF- 
UHF listener will be able to copy the ACARS VHF aviation teletype 
mode plus GOLAY and POCSAG digital pager modes. Off-the-alr 
decoding of DTMF, CTCSS (PL) and DCS is also supported. The M- 
400 can even be programmed to pass only the audio you want to hear 
based on CTCSS, DCS or DTMF codes of your choosing. The M-400 
can run from 12 VDC or with the supplied wall adapter. The American- 
made Universal M-400 is the affordable accessory for every short¬ 
wave or scanner enthusiast. Only $399.95 (+$6 UPS). 


Universal Radio 

6830 Americana Pkwy. 
Reynoldsburg, OH 43068 

♦ Orders: 800 431-3939 

♦ Info.: 614 866-4267 


FREE CATALOG 

This huge 100 page cata¬ 
log covers everything for 
the shortwave, amateur 
and scanner enthusiasts. 

Request It today! 


Our New 

COMMUNICATIONS DECODER 
Is A MUST For All Serious FM’ers! 



Introductory 

price: $199 


THE MODEL CD-I DECODES & DISPLAYS: 

• 104 DCS CODES (Digital) 

• 50 CTCSS TONES (Analog) 

• 16 DTMF DIGITS (Touchtone) 

The CD-I reveals everything you need to know to operate any 
open repeater or phone patch. Simply connect the CD-I fo 
your base, scanner or mobile radio. 


When someone uses a system, the CD-I decodes and displays 
the CTCSS or DCS code and in addition any DTMF codes that 
were used to control the system. (Including phone patch 
access codes and the phone number dialed). DTMF 
sequences are stored and automatically replayed just in case 
you missed something important. Use the CD-I to learn police 
and fire codes tool 


Toll Free (800) 545-1349 

Phone (805) 642-7184 • FAX (805) 642-7271 


<20iiK^ 

Venfura t CA930037 


CSI is a registered trademark of Connect Systems Inc 

CIRCLE 12 ON READER SERVICE CARD 


70 73 Amateur Radio Today July, 1993 










available for them, such as possi¬ 
ble airline discounts, hotel recom¬ 
mendations and other transporta¬ 
tion arrangements. Many conven¬ 
tions offer the speakers free admis¬ 
sion, banquet tickets, food scrip, or 


other amenities. Check it all out 
ahead of time. 

Make a check list ahead of time 
to anticipate the audio-visual needs 
of your speakers and yourself. 
Double- and tnple-check with the 


convention forum liaison person 
that all the equipment necessary 
for the youth forum will be avail¬ 
able. Don’t forget to check out the 
equipment ahead of time on the 
day of the forum. 


Prepare a list of all the children’s 
names, callsigns, addresses, and a 
brief summary of their accomplish¬ 
ments. This should be handed out 
to the audience members so that 
interested people can contact the 
youngsters if they wish. 

I always make it a point to call 
everyone involved with the forum 
a week ahead of time just to make 
sure there are no last-minute hang¬ 
ups. You might feel more comfort¬ 
able if you have each child supply 
you with a copy of his or her pre¬ 
sentation. When you call them for 
the final time you can offer sugges¬ 
tions about what they plan to say. 
Make sure that the speakers 
understand what you are trying to 
achieve with the forum. One of 
my main goals is for non-ham 
children to attend these youth 
forums and listen to upbeat and 
enthusiastic youngsters relate what 
it is that they enjoy most about 
amateur radio. 

There’s lots of work and prepa¬ 
ration involved in organizing a suc¬ 
cessful youth forum, but it’s worth 
every minute to be part of a well- 
spoken, highly accomplished group 
of youngsters who are indeed the 
future of amateur radio. 

Be sure to come and say hello 
at my next youth forum. 


- Packet Radio - 

Portable & Affordable! 


★ Simple Installation 

★ No External Power 

★ Smart Dog™ Timer 

★ Perfect For Portable 

★ Assembled & Tested 

P^'ZL * VHF, UHF, HFdOM) 
Made in USA. 

Whether you’re an experienced packeteer or a newcomer wanting to 
explore packet for the first time, this is what you’ve been waiting for! 
Thanks to a breakthrough in digital signal processing, we have 
developed a tiny, full-featured, packet modem at an unprecedented 
low price. The BayPac Model BP-1 transforms your PC-compatible 
computer into a powerful Packet TNC, 
capable of supporting sophisticated features 
like digipeating, file transfers, and remote 
terminal access. NOW is the time for YOU 
to join the PACKET REVOLUTION! 



: $49.95; 

"^Shipping j 


IhErihwk& 

J Incorporated 


400 Daily Lane 
P.O.Box 5210 
Grants Pass, OR 
97527 


1-800-8B AYP AC 


t -800-822-9722 
(503) 474-6700 
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QUALITY THAT'S 
AFFORDABLE 

Tri-Ex is pleased to announce the reduction in price on 
the most popular models of quality Tri-Ex towers for the 
Amateur radio enthusiast. The overhelming acceptance 
of the listed models has made it possible for Tri-Ex to 
pass on substantial savings to our valued customers. 

I M WAS N O wl 

LM-^lU $3,945 $3,658 

Was Now 
WT-51 $1,245 $1,050 
LM-354 $1,865 $1,300 

The LM-354 is supplied w«tn a hand winch brake system. The LM-470 is motorized. 


TO ORDER CALL 
800-328-2393 


TECH SUPPORT 209-651-7859 
FAX 209-651-5157 


All towers are complete with rigid concrete base mount and 
rotator mounting plate. Tri-Ex prints and calculations provided 
with tower are compliant with 1991 Uniform Building Code 
(U.B.C.) Engineering designed to 1991 U.B.C. - 70 MPH 



Ex® TOWER CORPORATION 

7182 Rasmussen Ave. * Visalia, CA 93291 

Unsurpassed Quality since 1954 _ 
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Low Power Operation 


Michael Bryce WB8VGE 
2225 Mayflower NW 
Massillon OH 44646 

The Ten-Tec Argonaut 509 

Several months ago I described a 
home-brew classic, the Two-Fer. This 
month we'll look at another classic— 
the Ten-Tec Argonaut 509. 

Even though this radio is slowly 
showing its age, it continues to be 
heard on all the bands, with the ex¬ 
ception of the WARC frequencies. It 
has both SSB and the famous Ten- 
Tec QSK keying, making it a sought- 
after rig at hamfests. 

One of the local hams called and 
asked me if I could look at his 509 be¬ 
cause it would not transmit. After a 
few minutes on the phone to make 
sure that there weren’t any misplaced 
wires or connections, we made ar¬ 
rangements for him to bring it over. 

Since I have a 509 in my shack, I 
simply swapped out the plugs and 
connectors and replaced my rig with 
his. Turning on the power and setting 
the band switch to the proper position 
quickly proved that the receiver was 
very much alive and well. Several 
more minutes of knob-twisting proved 
that the receiver worked on all bands. 
So, switching over to the dummy 
load. I turned the mode knob to tune 
and adjusted the RF power control. 
Sure enough, the output meter just 
barely moved with the gain control 
fully clockwise. Yupl The transmitter 
was dead. Just to make sure the 


problem was not only on one band, I 
tested the rig for transmit on all 
bands. Again, the RF output meter 
just barely inched up, telling me that 
the transmitter was indeed dead. Off 
to the testbench we went. 

Fixing an Argonaut 509 

The Argonaut 509 is easy to work 
on. You'll be flipping the 509 back and 
forth, so place something soft on your 
work surface to protect the case from 
scratches. A heavy bath towel works 
very well. Most of the case parts 
come apart to allow you access to the 
insides. 


Start by removing the top case. 
There are two screws on the back 
holding the case top to the back pan¬ 
el. After the screws have been re¬ 
moved the top slides off. A small met¬ 
al bracket holds the speaker to the 
top case. Release the speaker by re¬ 
moving the screw holding the speak¬ 
er. The speaker will still be connected 
to the audio jack so be careful that 
you don’t pull the wire either off of the 
speaker or out of the jack. After you 
remove the top, what you see is just 
the top half of the 509; the bottom is 
just about as full of modules. 


The first thing to do is check for 
loose plug-in boards. When Ten-Tec 
originally installed the sockets for the 
plug-in modules they got a good 
batch. Unless you constantly plug in 
and remove a board, you won't see 
the socket wear out. I’ve never seen 
a bad socket in a 509. Still, let's not 
ignore what may be the obvious prob¬ 
lem. The plug-in boards also have 
screws holding them in place. As I 
said, it’s very rare to find a loose 
module in a 509, but check just the 
same. 

The top half of the Argonaut 509 
consists mostly of receiver boards 
and the control board. Looking down 
into the rig, with the front panel direct¬ 
ly in front of you, you will see the con¬ 
trol board on the right. On the left are 
the ganged tuned circuits for the 
front-end receiver; the low-level RF 
drivers for the transmitter are right un¬ 
der the cage. 


Under no circumstances should 
you try to adjust the sealed coils (T1 
and T2) on the receiver front end. You 
must have the proper test equipment 
to align these coils. You can’t do it by 
ear, and you can't align them by 
watching the meter. In two words, 
“DONT TOUCH! 1 ' 

Without missing a heartbeat, I 
went directly to the PA, located on the 
bottom half of the 509. You must re¬ 
move the bottom plate to get to the 
PA. There are several screws you 
must remove before you can get to 
the bottom of the rig. Notice what 


screw goes where as which have ma¬ 
chine threads and which are self-tap¬ 
ping. After the screws have been re¬ 
moved, slide the bottom plate off. 

Right behind the large VFO box, 
toward the rear of the chassis, is the 
PA module. It’s a plug-in module too, 
but the heat sink for the transistors is 
screwed to the main chassis. You 
must remove this screw to release 
the module. 

I worked for a computer shop part- 
time fixing Apple computers way back 
when. Their service policy is out¬ 
standing. It went tike this: 'Try this .. . 
try that. . . replace the motherboard." 
So, having a second 509 at my dis¬ 
posal, the cheap and dirty way to 
check the PA was to swap it out with 
my known good unit. That’s exactly 
what I did. After I tore apart my 509, I 
exchanged the PA modules. 

Powering up the suspect rig, I 
plugged in a dummy load and flipped 
the mode switch to tune. Rats! I had 
just put in a known working PA mod¬ 
ule and there was still no power com¬ 
ing from the transmitter. So, not to be 
outdone by a simple problem like this, 

I installed the "dead" PA module in 
my 509, applied power, and the RF 
output meter swung up full-scale. It 
looked like the PA was good and 
there was something else wrong with 
the 509. Back to the testbench with 
another game plan. 

The next step was to look for the 
proper T/R voltages. It’s a simple test 
and requires only a VOM. Ten-Tec’s 
manuals are very complete when it 
comes to voltage checks and circuit 
schematics for each module. All the 
needed T/R voltages are clearly list¬ 
ed. They are labeled T and “R" volt¬ 
ages on the schematics. 

The T/R voltage must change 
when going from receive to transmit. 
It’s a very sharp jump in voltage from 
less than 1 volt to about 10 volts. 
There should not be any voltage in 
between the two—it's either on or off. 

Everything seemed to be fine, but 
since I had my 509 apart, why not 
switch out the control board. The con¬ 
trol board generates the REF voltage 
for the VFO, along with the T/R 
switching voltages. This sounded 
good to me so I put my good control 
board into the dead 509. Again, no 
transmit with the new control board. I 
reinstalled the board I had removed 
from the dead 509 into my 509. It 
worked just fine. I then swapped the 
boards back, and guess what? My 
509 wouldn't transmit. What started 
out as a simple fix had now killed two 
Argonaut 509s. For some people the 
birds sing! 

Was there something in the rig that 
blew up my control board? Nah, the 
one I took out seemed to work just 
fine. But what could have killed my 
control board after I put it into the 
second rig? Well, first things first, and 
that meant fixing the transmit problem 
in the first 509. 

1 knew that the PA module was OK 
so lack of RF drive had to be causing 
the problem. The low-level drive 
comes from a non-removable PC 



Photo A. Looking down from the top of the Argonaut 509. The right side of the photograph shows the control board. The large 
box in the center is the VFO compartment. 
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“Under no circumstances should 
you try to adjust the sealed coils 
(T.1 and T2) on the receiver front end. ” 








Photo B. The PA heat sink is shown directly below the VFO compartment. Notice 
the screw holding the heat sink down. 


board deep down inside the receiv- transistors have their collectors con- 

er‘s Iron! end. IPs not easy to get to— nected to their cases, we can tell 

this requires a major tear-down to if there is any signal gain between 

accomplish. However, there is an the two. You'll need to remove the 

easy way to check for proper opera- top of the receiver front end tuning 

tion of the low-ievel driver. cage. Be careful—you don't want to 

You'll need either an oscilloscope break any of the slugs or damage any 

or an RF probe and VTVM (or high of the coils. The cage will lift right 

Impedance VOM). Since both the off the top. Lay it aside for safe- 

low-level driver and the PA driver keeping. Now, take your test probe 


and touch the case of the low-level what? Four watts of RF into the dum- 

driver transistor. Set the scope to my load. I still had no indication on 

measure 0.5 volts peak-topeak. Also, the 509's meter, though, 
set your scope to read only RF and And thafs where we'll pick up next 
not DC voltage. Rip the 509 to trans- month, I'll finish the troubleshooting 

mit and slowly increase the drive and tell you where the problem is and 
control. You should see the RF volt- how to fix it. 

age on the case increase. It you If there is something special you 

don't, that transistor or the stage would like to see here In the "QRP” 
feeding it Is bad. column, please drop me a note. Per- 

The next step is to leave the drive haps we’ll dig into a subject you 

control where it is and move your test would like to know more about. Who 

probe to the collector (case) of the PA knows, we both might learn some- 

driver. You should see a large in- thing when breaking new ground, 

crease of signal. Now, adjust the 

ORP ARril 

drive control and verify that the signal w ^ 

increases or decrease as you run the If you have been thinking of oper- 
control though its range. ating QRP and would like more infor- 

“If there is something special you would, 
like to see here in the ‘QRP’ column, 
please drop me a note.” 

If you don’t see an increase be- mation about QRP and the QRP 
tween the two transistors, then either ARCI, you’re in luck. I’ve just finished 
the PA driver is bad or something in printing the new PR handout for the 
between the two is shot. In my case, I QRP ARCI. You’ll get membership 

had plenty of gain in both stages but forms, a sample of The QRP Quarter 

still no output from the RF PA. So, I ly, and a short guide about the club 
moved to the collector of the PA itself. and QRP in general. If you would like 

Whoa! Plenty of RF coming out of this a copy, all you have to do is send me 

critter. What l did next should have (at the address at the beginning of 

been done days earlier—I connected this column) either $2 for postage or 

up a wattmeter to the 509. flipped the $2 worth of stamps and I’ll send a PR 

mode switch to lock, and guess package your way. Q 


How To Get Started I 
In Packet Radio 


Enter the exciting 
world of packet ra¬ 
dio today with How 
To Get Started In 
Packet Radio. Dave 
Ingram, K4TWJ, 
wrote this begin¬ 
ner's guide to 
packet radio in an 
easy-to-understand manner. It starts with 
a non-technical description of packet ra¬ 
dio, followed by chapters that include 
getting started, setting up your station, 
networks, BBSs, portable and high-fre¬ 
quency operation and even a Packet Ra¬ 
dio Equipment Survey. There’s also an 
appendix that includes circuits for inter¬ 
facing equipment. Join the most excit¬ 
ing and rapidly growing area of ham 
radio today! Order your copy of How To 
Get Started In Packet Radio book for 
only $9.95! (plus $2.00 S&H). 


NARA 


NATIONAL AMATEUR RADIO ASSOCIATION 


CALLUS | 
TODAY!! 


P.O. Box 201407, Arlington, TX 76006 
Orders Only 1-800-GOT-2-HAWI 
Inquiries (817) 860-0978 
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ATTENTION ACC OWNERS! 
AND ALL OTHER REPEATER 
CONTROLLER OWNERS! 





DVMS/1+ 

Digital Voice Mail System 

* 1024 user voice mail system, works 
like a voice BBS! 

^ All features prompted by a pleasant 
female voice! 

* Storage limited only by available hard 
disk space! 

* Communicates with RC-85/96/850 
using busy/data lines! 

* 100 event advanced scheduler with real 
voice clock/calendari 

* Background upload/download of all 
files via optional modem! 

* Many other features, too many to list here! 

The DVMS/1+ is now available for $349! 

Demo cassette and manuals available! 


XPERTEK ELECTRONICS 
5312 Ernest Road 
Lockport, New York 14094 
Call today! (716) 434-3008 
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BJbtos & Religion New-Old Test 2 men*. - tots of progs!* $19 
Clipart Goliath 1000s of T1F/PCX images* $19 
, Colossal Cookbook :orcr 4000 reapes, nutrition guides. more!- S19 
! Complete Bookshop Classes, History, Cookn^. Jokes!* 519 
i Deathstar Arcade Battles.- Eirung action - casino games* S19 , 

I Dictionaries & Languages: thesaurus. word proc. 12 tangs- $19 
Encyclopedia o# Sound: 100s of WAV sound effects & music £19 
Our Solar System: Exciting NASA pnotos -astron progs* S19 ( 

Shareware Overload! - 600mb, apped. recent releases!* $19 
Sound Sensations: sounds, voices for Adltb. Sndblstr, midi* $19 | 

• TecbnoToola: C/C-+, Basic, dBase, Unix, OS/2, Assy, more!’ SI9 
Too Many Typofontsl ATM/Ad obe-1, TrueType, HPLJ, utils* $19 
Wlodoware progs for Windows, busl, oduc. ulila. games* $19 
World Traveler breathtaking multimedia slide show $19 
Audubon’s Birds of America or Mammals (chooso one) $49 
Beauty and the Beast -Multimedia read-along. Educational! $39 
Blazing Graphics (Danger Hot Stuff) exciting VR demos $29 
Conan The Cimmerian: Exciting action, and adventure $39 
Dinosaurs! (Knowtudge Adven) intefractive chldrns adventure £49 
Global Explorer: detailed tour of die earth Sights, maps $99 
Grammy Awards: filled with 34 years of music/sound/imsges! £39 
Magazine Articles/Summartes -100s of USA’s lop oenodicals $9 
Mayo Cl wire: iiius fam.i> ncafcri. guide and reference $59 
Motion Picture Guide: Horror/SciFi guide with IOOs of prices $49 = 

National Geographic M amma ls Encyclopedia multimedia $49 
PC SlgGames: New! Incl Wotfeastem 3D. Cmmdr Keen* $23 } 

Phoenix Shareware vot 2 $19. voi 3New!* $39 
ProPhone ’92 <3dtscs|. 539 - PioPhone '93 (7-dtScs) SJL28 
Publish It! Full featured desktop pub! with fonts! DOS. S39 
I Software JukeBox Select ware’s software sampler & demos £39 
Space Adventure: (Knowl Advi interractive chldms adventure $49 
Stellar 7: interactive exciting game 529 
Street Atlas USA Maps every street in USA! $99 
USA Wars Series: choose any one for S49 <L oy " 

, - Desert Storm: Viet Nam; WWII; Korea; Civil War 7 ™* 

World View - Exciting inulltmodia tour thru space $39 
* rioted CDs contain shareware, public domain, commercia! softworo 

Min order $29. Shipping: 48 stales $6 s&h for 1st 3 CDs, SOC/CD ad- 
dfl Others: cal!/fax tor rates. No surcharge for credit card! Prices sub¬ 
ject to change Not responsible for typographical errors. 


liaJs!i*wHffi r 800-776-58651 


37 VVasrangtpn St. Fa. (617)6854356 - 

Melrose. Mass Q2176 cafe: iclT/662-9363 S 
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A TV 


Bill Brown WB8ELK 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

Simple Gray-Scale 
Generator 

While at this year’s Dayton 
Hamvention, t had the pleasure to 
meet with Mike Sheffield ZL1A8S 
from Auckland, New Zealand. He 
gave me a schematic ot what has to 
be the simplest and cheapest source 
of video I’ve ever come across. Using 
just one CMOS logic 1C, this circuit 
generates a beautiful gray-scale pat¬ 
tern which is perfect for adjusting 
monitors and TV receivers for proper 
contrast and gives you an inexpen¬ 
sive source of video for your ATV 
transmitter. This gray-scale generator 
is very compact and draws very little 
current—I used a 9-volt battery to 
power my circuit. 

How It Works 

The heart of the gray-scale gener¬ 
ator is a 14-bit binary counter 1C with 
an on-board oscillator (see Figure 1). 


Number 21 on your Feedback card 


Ham Television 


As the counter increments, a stepped 
output voltage Is generated, thanks 
to the voltage divider network con¬ 
nected to outputs Q4-Q6. 

When the counter activates Q7, 
the circuit resets and repeats the se¬ 
quence. This reset signal essentially 
divides the 1 MHz clock frequency 
down to the video horizontal line fre¬ 
quency of 15,625 kHz (European 
standard). Keep In mind that we are 
not generating vertical sync with this 
generator, Just a stepped voltage that 
repeats at the horizontal scan rate. 
The end result Is a series of continu¬ 
ous vertical bars that Increase in 
brightness from left to right on your 
monitor. 

The NTSC Modification 

Since this circuit originally ap¬ 
peared in the British Amateur Televi¬ 
sion Club's magazine CG-7V (issue 
#138, p. 34; and #145, p. 74—Figure 
1 is ZL1ABS' modified version) It was 
designed lor the European horizontal 
line standard of 15,625 kHz (625 
lines of video at a 50 Hz rate). The 
U S. horizontal line frequency is 


Figure 1. The original grayscale generator (European line standard). Modified by Mike Sheffield ZL1ABS 
from circuits appearing in CQ-TV #138, p.34 and #145, P74. 
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Figure 2 The simple gray-sca/e generator modified for NTSC U S. video output (horizontal frequency of 
15,750 kHz). 
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15,750 kHz (525 lines of b/w video at 
a 60 Hz frame rate). When using the 
circuit shown in Figure 1, you may 
have to adjust your TV set’s horizon¬ 
tal hold to compensate tor the differ¬ 
ent line frequency. 

In order to generate a horizontal 
line frequency on 15,750 kHz, I 
searched the catalogs for an appro¬ 
priate (and cheap) crystal. I finally 
found a 4.032 MHz crystal in the 
Digi-Key catalog. 

By increasing the - 

divide rate by 4. i 

you can now gen- Q 

erate an exact 

NTSC output. Also, JL<^ 

since 1 MHz crys- ™ 

tals are quite ex- 
pensive (about 
$10), you save 
quite a bit by using 
the higher clock 
frequency). See 
Figure 2 for the 
NTSC standard Cf 

gray-scale circuit. I 
added a 5 volt reg- j 
ulator to provide a *— 

steady video level if »—- 

the supply voltage 4- 
varies. The voltage 
regulator Is optional 
as the circuit will 
work with a supply I— 

voltage from 4 to 


12 volts. If you'd like to use this new 
circuit for European standard video, 
just use a 4.000 MHz crystal. 

I hope you enjoy this unique gen¬ 
erator. If you’d like to play with some 
variations ol the gray-scale output, try 
moving the reset and voltage divider 
resistors to different divider outputs 
(l.e. instead of connecting them to 
output pins Q6-Q9, try connecting 
them to Q7-Q10). EQ 




WAY SCALE 
GOO ATM 
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+ - 
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Figure 3. PC board foil pattern and parts placement for 
the NTSC version of the grayscale generator. 


Parts List for Figure 2 


10 pF capacitor 

1.0 uF tantalum 

47 uF tantalum 

10 MEG resistor 

2.2k 

15k 

27k 

56k 

1 k potentiometer 
68 ohm 

4.032 MHz crystal 
2N2222A transistor 
CD4060B 
78L05 5-volt 
regulator 


Digi-Key# P4837 
Digi-Key# P2059 
Digi-Key# P2042 
Digi-Key# 10MQ 
Digi-Key# 2.2KQ 
Digi-Key# 15KQ 
Digi-Key# 27KQ 
Digi-Key# 56KQ 
Digi-Key# 3386P-1K 
Digi-Key# 68Q 
Digi-Key# X015 
Digi-Key# PN2222A 
Digi-Key# CD4060BCN 

Digi-Key# AN78L05 


A blank P,C. board is available for $3.50 plus $1.50 
shipping per order from FAR Circuits, 18N640 Field 
Court, Dundee IL 60118. 

A complete kit including the P.C. board is available for 
$15 ppd. from Elktronics, 12536 TR. 77, Findlay OH 
45840; tel: (419) 422-8206. 
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EW PRODUCTS 



HEIL SOUND LTD. 

The SA-1 (near right) from Hell 
Sound, a new compact sound sys¬ 
tem for amateur radio receivers, will 
allow operators to hear weak signals, 
sort out the rare DX, and hear audio 
quality never before available to ra¬ 
dio amateurs. The unit contains a 
high quality 5 watt amplifier and a 4" 
broadband speaker working into a 
ported acoustic cavity. A variable 
equalizer is built into the amplifier, al¬ 
lowing the operator to adjust the au¬ 
dio for maximum articulation. The ex¬ 
tended response, added efficiency 
and additional power output from the 
SA-1 will lower your noise floor, in¬ 
crease articulation and allow you to 
copy signals that used to be impossi¬ 
ble to hear. 

The new PRO-SET (far right), is 
another entry from Hell Sound's con¬ 
tinuing line of products developed by 
and for the amateur radio market. 
The unique qualities of this head¬ 


set/microphone make it particularly 
useful for multi-op contesting and 
DXpeditions. It has an adapter type 
cable to facilitate dozens of connec¬ 
tor pinouts for various rigs. There are 
three different PRO-SET models, 
with differences In the type of micro¬ 
phone element used. The vinyl 
earpad ring mount snaps Into the 
headpiece for easy removal for 


washing or replacement. 

The headband is fully 
padded, with detent stops for each 
side. The unit is light but extremely 
rugged. The microphone boom is 
flexible and can be placed in just 
about any location, or can be folded 
up for traveling and storage. 

The estimated retail price for the 
SA-1 is $89.95; $134.95 for the 


PRO-SET. For more information, 
contact Heil Sound Ltd., Heil Drive, 
Marissa IL 62257; (618) 295-3000, 
Fax: (618) 295-3030. Or circle Read¬ 
er Service No. 201 for the SA-1; 
Reader Service No. 202 for the 
PRO-SET. 

Continued on page 90 


PCB / Schematic CAD - from $195 

EASY-PC - For single sided and 
multilayer boards to 17”x17". 

Phenomenally fast and easy to use. 

Over 14,000 copies sold. 

EASY-PC Professional for boards up to 
32" x 32” at .001" resolution, 16 layers. 
Schematic capture and netlist extraction - 
integrates seamlessly with PULSAR and 
ANALYSER III. Demo disc available. 


Logic Simulation - from $195 

PULSAR and PULSAR Professional - 

Full featured digital logic simulators. 

Allow you to test your designs quickly and 
inexpensively without the need for 
sohisticated test equipment. 

PULSAR can detect the equivalent of a 
picosecond glitch occurring once a week! 
Demo disc available. 


Analogue Simulation - from $195 

ANALYSER III and ANALYSER ill Pro. 

Powerful linear circuit simulators have full 
graphical output, handle R’s.L’s.Cs, Bipolar 
Transistors, FET’s, Op-Amp’s, Tapped 
Transformers and Transmission Lines etc. 
Plots Input and Output Impedances, Gain, 
Phase and Group Delay. Covers 0.001 Hz to 
>10GHz. Demo disc available. 





For info’, write, fax, call or use Inquiry # Iggfg 

1 DESIGN 

? 

REF: 73, HARDING WAY, ST.IVES, 

HUNTINGDON, CAMBS., ENGLAND, PE17 4WR. 
Telephone: 011-44-480-461778 Fax: 011-44-480-494042 
AMEX, VISA and MasterCard welcome. 


AMATEUR TELEVISION 


GET THE ATV BUG 



New 10 Watt 
Transceiver 
Only $499 

Made in USA 
Value + Quality 
from over 25years 
in ATV...W60RG 


Snow free line of sight DX is 90 miles - assuming 
1 14 dBd antennas at both ends. 10 Watts in this one 
box may be all you need for local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps, TV set and you're on the air - it’s that easyl 
TC70-10 has adjustable >10 Watt p.e.p. with one xtal on 
439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box. 

Transmitters sold only to licensed amateurs, for legal purposes, 
verified in the latest Callbook or send copy of new license. 

Call or write now for our complete ATV catalog 
including downconverters, transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 
(81 8) 447-4565 m-f 8am-5:30pm pst. Visa, MC, COD 

P.C. ELECTRONICS Tom (W60RG) 

2522 Paxson Lane Arcadia CA 91007 Maryann (WB6YSS) 


CIRCLE 1 ON READER SERVICE CARD 
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Above & beyond 



Photo A. 10 watt ITT power supply and TWT tube. 


0. L. Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Ave. 

San Diego CA 92119 

TWT Power Amplifiers 

This month 1 will cover the microwave 
amplifiers called ‘TWTs,* or Traveling 
Wave Tube amplifiers. TWTs are the 
high-powered amps that were used tor 
the moonbounce operations described 
in last month's column. The 10 watt units 
that I present here are somewhat lower 
power than the 28 watt type used by 
Charles Suckling G3WDG, or the very 
high-power TWT used by WA7CJO. In 
either case, the principles are the same 
but the higher power units are more de¬ 
sirable for moonbounce. 

TWTs are the real holdouts for vacu¬ 
um tubes in this age of solid-state de¬ 
sign. The 10 watt TWTs (5 and 10 GHz) 
in commercial market use have been re¬ 
placed by solid-state designs. However, 
in surplus they are somewhat rare. The 
very high-power devices still have many 
applications today and are used for 
satellite transmission both on earth sta¬ 
tions and in space. 

This month I’ll look into the letter file, 
which is getting deeper due to the fact 
that 1 have spent most of my time recent¬ 
ly on jury duty—I've been on a case for 
about five months. Needless to say, this 
is taking a toll on my amateur radio activ¬ 
ities, but i should begin to take up pro¬ 
jects again in a few weeks or so. There 
are so many different projects that I want 
to get into, but without adequate time I 
can't do them justice. Til get back on the 
ball very soon; please bear with me. 

The HP-491C 

Jim N5TSP Is in the process of build¬ 
ing several stations for 1296, 2304, and 
3456 MHz, using Down East Microwave 
transverters (check almost any issue of 
73 Magazine for their advertisements), 
Jim writes that while he was in Southern 
California he ran across a Hewlett 
Packard HP-491 C TWT amplifier rated 
at 1 watt output for 2 to 4 GHz opera¬ 
tion. 

He has several questions concerning 
the HP amplifier. First question: Do 1 
know of anyone using these amps on 
2304 and 3456 MHz? Well Jim, I do not 
personally know of anyone using this 
amp but that does not preclude it from 
working well for you in this application. I 
use similar TWT amplifiers and they 
work quite well. The amplifier you picked 
up was originally intended to increase 
the output power from Hewlett Packard 


UHF and Above Operation 

signal generators {max 0 cBm) to higher 
power levels up to 1 watt for power ap¬ 
plications. 

Different generators require separate 
TWT amplifiers for their respective fre¬ 
quency ranges. Drive power for the TWT 
to put full output power (of 1 watt) Is 1 
mW or 0 dBm. They will also work ‘as 
is" In the FM and SSB mode of opera¬ 
tion. The only modification involved Is 
switching. That is because the units 
were intended to be manually switched 
on and off by means of toggle switches. 

Second question: Can the power out¬ 
put be pushed up If It's being used In an 
Intermittent duty cycle? Power output 
depends on a lot of things in TWT ampli¬ 
fiers. This type of amp Is self-contained, 
with the high voltage regulated power 
supply Inside the rack mount cabinet. 
Output power depends on tube condition 
and the precise voltage (+/-1%) on each 
particular element. Power can be in¬ 
creased by making adjustments to peak 
operation at a particular frequency vs. 
broadband operation. I would not expect 
to get much improvement {such as dou¬ 
bling output power). You might get 1-1/4 
watt output at best I suggest you leave 
it alone unless you want to experiment. 
What you get initially is about all you will 
ever get unless the power supply is out 
of adjustment. A small percent error 
here can mean a large microwave pow¬ 
er output error. 

Question three: Does anyone have 
documentation or Info on modifications 
lor the HP amplifier? On this one I will 
have to wait for help from our readers. 
I’ll keep my eyes open. Our local surplus 
store has several of these amps (or 10 
GHz, but no manuals or even a 
schematic. If you choose to tinker with 
the unit, be cautious because the power 
supply for any TWT amplifier uses volt¬ 
ages In the several KV range. True, the 
current can be low, but the voltage Is 
quite high and that is not only dangerous 
but lethal. 

I hope this answers several ques¬ 
tions. As a matter of general interest, 
these TWT amplifiers came in a series 
of units like the 491-C. The model 489-A 
works from 1 to 2 GHz, the 493-A from 4 
to 8 GHz, and the 495-A from 7 to 12.5 
GHz. Each unit works on different fre¬ 
quency bands from 1 GHz to over 12 
GHz. For a low price, these units can 
make a good mid-power amplifier unit 
for base operations. All units in this se¬ 
ries are rated to 1 watt power output. 
{Note: Drive requirements of the TWT 
are near 0 dBrrVl Mw, making it drivable 
from a mixer or single-stage amplifier for 


lull output power.) 

Many other manufacturers have 
made similar amplifiers. Hughes Aircraft 
made a similar unit to the HP-491, but 
these units are normally rated in the 10 
and 20 watt level range. The TWT am¬ 
plifiers that I am most familiar with are 
the ITT PW5C11C for the power supply, 
and the W3MC15C 10 watt TWT tube 
for 10 GHz. This unit is somewhat differ¬ 
ent; the power supply and tube are Inde¬ 
pendent of each other and attach to¬ 
gether by a single multi-conductor high 
voltage cable. A little terminology might 
be in order here, if the TWT unit is self- 
contained it is called an ‘‘amplifier.'’ If it is 
separate {i.e.: the tube is separate from 
the power supply), it is called by its com¬ 
ponent part names even though it is still 
a complete amplifier in all respects when 
connected together. 

The ITT system that t use requires a 
DC system that is positive ground, nega¬ 
tive 24 or 48 volts for operation. The ITT 
units were made in England so only sur¬ 
plus quantities of these units appear in 
the US. Far more popular, though, are 
the Collins Microwave units which came 
from Richardson, Texas. {Note: This 
source does not exist today.) Collins 
made this unit tor the telephone Industry, 
in which negative 24 and 48 volts is 
standard power. 

I have several of these working units, 
and a couple more dead ones I rob for 
parts. Needless to say, this is the unit 
that Kerry N6IZW and I use for our 10 
GHz stations. Originally, this unit was 
made to work In the commercial band of 
10.7 GHz to 12.7 GHz. No readjust¬ 
ment Is needed to operate on 10.368 
GHz. I expect a little degradation In out¬ 
put power due to the lower frequency, 
but for the most part I ignore It. (See 
Photo A.) 

Another manufacturer of TWTs is 
Varian Electronics in San Carlos, Califor¬ 
nia. I have some of their units, but no 
schematic details. They are quite similar 
to the ITT units (positive ground), but do 
not require internal changes for DC input 
voltage variations. Both the Varian and 
the ITT TWT amplifiers operate on the 


10 GHz band and have an output power 
of 10 watts. (See Photo B.) 

Another TWT manufacturer is 
Thompson CSF Electronics. The unit 
that I have is a 6 GHz TWT very similar 
to the 10 GHz unit in that both power 
supplies were made to operate on 24 or 
48 volts and positive ground. The TWT 
is external to the power supply. Again, 
this is a 10 watt unit. The Thompson 
model number Is TH-21543 RM (rack 
mount), with a TH-3543 TWT tube. (See 
Photo C.) 

Caution: Please note that while the 
Thompson and ITT power supplies look 
alike, they are not interchangeable. All 
tubes are keyed differently. However, 
they all have the same type of plug 
mounted on the end of their short ca¬ 
bles. Don’t let this cause you to make a 
mistake and use the wrong power sup¬ 
ply with the wrong tube. If you try this 
you are in for quite a disappointment. 
Tubes and power supplies are all differ¬ 
ent and each requires its own special ar¬ 
rangement. 

Part of the problem is that each tube 
requires slightly different voltages on el¬ 
ements of the TWT tube. Additionally, 
some of the tube elements do not come 
out on the same pins for all tube types. 
This is to help prevent the wrong tube 
from being connected to the wrong pow¬ 
er supply. In most cases, interlocks 
wired into the tube socket prevent the 
power supply from being activated. But, 
according to Murphy's taw, I! could be 
devastating at the worst possible mo¬ 
ment. If you see such amplifiers In the 
surplus market, make sure of what you 
are buying. It might look all right con¬ 
nected up to the external tube, but CON¬ 
FIRM THAT THE TUBE AND POWER 
SUPPLY ARE FROM THE SAME MAN¬ 
UFACTURER. I can't stress that 
enough! See Figure 2 lor the DC power 
supply connections for the units de¬ 
scribed here. 

There are solid-state alternates to 
TWT amplifiers. These units can take 
the shape of something similar to the 
satellite amplifier that I described in the 
September 1992 issue of 73. There I de- 
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Photo B. 10 watt Varian power supply and TWT tube. 
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(ground) 

(case) 


r **s8fn 

© )8(00)8( O 

w da, 

L 

^ = male seating pin Q = female seating pin 
^ = pin not equipped 

Pin # 

A NC 

B NC 

C NC 

D - Ve 

E Alarm 

F - Ve 

H + Ve (ground) 

J Alarm 

K + Ve (ground) 

Input power connections are the same for 
ITT, Thompson and Varian power supplies. 



Male seating pin Q = female seating pin 


ITT Power Supply Thompson Power Supply 

1 Alarm 22 Filament 

22 Heater +Ve/CA 27 Filament/Cathode 

27 Heater -Ve 40 Anode 

40 Grid 2 47 Collector 

47 Collector 2 51 Helix 

51 Collector 1 54 Protection 

54 Interlock 60 Protection 

60 Interlock 64 Ground 

64 Helix (Ground) 65 Ground 

65 Safety (Ground) 

No output connection information available for Varian power supply. 


Figure 2. DC TWT power supply connections. 


scribed converting a 1/4 watt sofid-state foot box lull of RF power transistors at between sections of the filters. This can On some rare occasions I have moved 8 

amp from 14 GHz to the to GHz ama- an auction due to 20 bucks! What made be a small 2 to 3 pF capacitor, or even GHz bricks to the 10 GHz range, but 

teur band. I suspect that there will be me so frustrated was that the material be a “Gimmick Capacitor.'’ By gimmick that is stretching the tuning to an ex- 

quite a lew devices similar to this unit, was in with some junk that went for capacitor I mean we form a capacitor treme. All 8 GHz units will not tune that 

for many different Irequency bands, peanuts and I was the onty one who out of a short piece of large diameter far, but some will, 

showing up in the surplus market in the knew the devices were In that auction wire that is directly soldered to one of I find it's better to retune, say, an 11 
not*too*distant future. lot I did my homework, but I didn't cover the tuned circuit’s variable capacitor sol* GHz brick to the 10 GHz range. This al- 

Military surplus stores sometimes the financing. I have to chalk this one up der post and the insulated portion ol this most always works, except for broken or 

have some very good buys, but you’ll to experience, for It taught me a very wire Is brought in close proximity to the striped or locked tuning screws In the fil- 

have to really look carefully. If you’re (expensive) valuable lesson. Oh well, other coll. This, depending on position, ter, making readjustment impossible. To 

lucky you'll arrive Just when the truck is you can't win 'email. will add the required coupling. See Fig- refune almost any type brick you have to 

unloading and get first shot at it. I've ure 1 for a brief drawing detail on the determine which filter type you have, 

found several sofid-state amplifiers, cov- Mailbox added inner coil coupling. Frequency West has two types: one with 

ering many different bands of operation. Dominick N2LDJ states that he con- Paul KB8CMW writes that I have pro- lock nuts on Allen screws, and the other 
To date, I have gathered quite a collec- structed two filters, the alternate spaced vided lots of details on the Frequency with Allen screws on lop (no lock nuts), 

tion of devices to aid construction of air coil and the variable capacitor filter West type of brick oscillators and cov- To tune the one with no lock nuts you 

converters for several of our microwave (see ‘Filters for 2 Meters," “Above and ered some of the mods to these oscilla- have to remove the diode multiplier filter 

amateur bands. Beyond," December 1992). “Although tors. “Do you have any information on portion from the brick top. The lock 

I consider some of these amplifiers both filters work fine in removing inter- the California Microwave bricks?" Paul screws are on top and the tuning screws 

as part of the class of hard-to-find mate- mod during receive, I can't tune up states that he would like to get some in- are inside the fitter opposite the side of 

rials I call “UNOBTANIUM." With military these filters on transmit. ! am using an formation on modifying the filters. He is the RF output connector. To make ad- 

manufacturing in its current state of tran- SWR/power meter to adjust and tune, interested In tuning these fitters for the justments on this type unit, the filter is 

sition, I believe that there will be lots ol but it appears that the filters on transmit 23 or 13cm bands. Paul is interested in reversed and placed back on top of the 

new surplus material, Including solid- are ’dead,' no power out. I have tried the any Information on the retuning of this brick In a somewhat unstable position, 

state amplifiers. You’ve Just got to keep methods to tune the filters as described type of filter. The RF probe is placed back in the hole 

your eyes open and keep a little cash m your article and have double-checked Well Paul, yes I have retuned these for RF drive to the filter multiplier. When 

tucked back in your wallet to take ad- my connections, but still no luck. Help!" filters, but be assured these filters do not it is installed this way, access to the ad¬ 
vantage of the opportunities when they Of course I will help. I believe that the move very far from their original fre- just screws is very easy. When it’s com- 

arise. I'll get into solid-state amps next spacing or coil-to-coii coupling might be quency. The lower the brick output fre- plete, reposition the filter back in its nor- 

month. too loose, meaning there’s not enough quency, the less the filler can be re- mal position. 

Concerning the wallet, I was severely coupling between circuits. As you state, tuned. I use a rule of thumb that says The adjustment procedure for the 

bitten by being $20 short on a deal quite they tune just fine on receive so the fil- most bricks can be retuned something Frequency West brick that has the lock 

a few years ago. I don’t think I will ever ters are peaking up In the receive mode. like 5% of the original Irequency. It’s not nuts is quite easy. All you have to do is 

get over it I missed out on a 2-cubic- | suggest you add a coupling capacitor exact, but in most cases it works fine. build a special tool to relieve frustration. 

Take a nut driver to III the locking nut 
and drill a hole through the handle to ac¬ 
cept a small brass rod. To the end of the 
brass rod drill a hole to fit the Allen 
screw on the adjustment screw. Use the 
tool to, in one motion, loosen the lock 
nut and make adjustments with the 
brass rod/Allen wrench. These screws 
are under the top blue label. 

For the California Microwave brick 
the procedure is somewhat the same as 
for the Frequency West brick without 
lock nuts. Unfortunately, it’s a little 
tougher. The problem is that part of the 
RF output connector has to be moved in 
order to reposition the filter back on the 
brick. This enables you the loosen the 
top lock screws and gain access to the 
Internal filter screws, all of which are 
very small Alien-heads. Adjust the fre¬ 
quency In small increments. 

As always, I will be glad to an¬ 
swer questions related to this and 
other topics. For a prompt response 
please send an SASE. 73, Chuck 
WB6IGP. » 



Photo C. 10 watt Thompson CSF power supply and TWT tube. 
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Ask kaboom _ 

Your Tech Answer Man 


Michael J. GelerKBIUM 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

The Scope of Things 

Last time, we were discussing the 
ins and outs ol oscilloscopes. Let’s 
continue where we left off. 

Double Vision 

Why the heck would you want to 
see more than one waveform at a 
time? Well, as it turns out, it’s incredi¬ 
bly useful. The basic structure of elec¬ 
tronic devices is such that signals can 
be viewed in a series of stages. Each 
circuit stage does something to the 
signal inputted to it and then feeds It to 
the next stage. Some stages have 
several inputs, several outputs, or 
both. But the point is that any given 
stage changes the signal in some way. 
Perhaps it’s a current amplifier. If so, it 
makes the signal carry more current 
so it can drive a bigger load. Or, per¬ 
haps it's a mixer. Then, it takes two or 
more input signals and produces a 
composite output signal. 

A multiple-channel scope lets you 
see the input and output of a stage 
at the same time. Let's say you’re 
looking at a voltage amplifier stage in 
the distorted audio amplifier of your 
2 meter rig. The signal goes in and is 
supposed to come out the same, only 
bigger, right? So, you look at the input 
signal and, sure enough, it looks like 
audio. Then, you look at the output 
signal and, yup, It looks like bigger 
audio. So, the stage must be OK, 
right? Wait a minute. How do you 
know that the output’s a decent replica 
of the input? Here’s a great way: Con¬ 
nect one channel of your scope to the 
input, one to the output, and then turn 
the second channel’s sensitivity down 
so that the waveforms are the same 
size on the screen. You should be able 
to superimpose them and they should 
look the same. If not, the radio's stage 
has significant distortion, which is just 
what you're looking for! (Actually, 
there’s an even better way to use a 
dual-channel scope to find such a 
problem, and we'll get to it a little 
later.) 

Another vital use for multiple chan¬ 
nels is observation of the time differ¬ 
ence between two signals. If, say, a 
circuit is supposed to delay a pulse by 
15 microseconds, how do you tell if it 
really is working? By connecting one 
channel to the input and one to the 
output, you can actually measure the 
time difference between them. In fact, 
alignment of high-tech gadgets like 
VCRs and digital tape recorders is im¬ 
possible without such measurements. 
And digital beasts like the frequency 
synthesizers In your radios often yield 
to such techniques, too. For that mat¬ 
ter, any kind of phase shift or time de¬ 
lay can easily be seen and roughly 
measured. 

How Many? 


just about as many channels as you 
want. Naturally, the cost goes up with 
each additional channel. Although you 
can buy quadruple-channel scopes, 
they aren't common. In fact, there are 
8- and 16-channel scopes designed 
for digital work, but they cost two arms 
and a leg. Besides, you really don’t 
need something like that anyway. 

The most common kind of multiple- 
channel scope is the dual-trace unit In 
fact, the 50 MHz dual-trace scope is a 
staple of modern electronics servicing. 
Let’s look at how to use one. 

I’d Rather Switch 

Although some early dual-channel 
scopes actually had two separate 
electron beams in their CRTs, that was 
always uncommon, and it’s unheard of 
today. Today’s scopes have two 
traces , but only one electron beam. 
How do they do it? Just as you might 
expect . . . they fake it! There are two 
ways: One, the first trace is drawn and 
then the second, so fast that you can't 
see it happening. Two, the trace rapid¬ 
ly switches back and forth between 
the two traces, drawing bits of each as 
the beam sweeps horizontally across 
the tube. The first method is called an 
alternate sweep, and the second is 
called a chopped sweep. 

Both methods work well, but each 
has advantages and disadvantages. 
Alternate sweeping becomes visible 
and annoying if the sweep speed is 
slow enough; one trace disappears 
while the other one is being swept. 
When using slow sweep speeds, the 
chopped sweep gives a much better il¬ 
lusion of having two simultaneous 
traces. Chopped sweeping, however, 
has the limitation that the chopping 
frequency (the speed at which the 
beam jumps back and forth between 
the traces) must be much higher than 
the horizontal sweep speed itself, or 
you’ll see the chopping as a series of 
square waves, which, of course, is 
what it really is. So, you use an alter¬ 
nate sweep at high sweep speeds. 
Most dual-trace scopes let you select 
either method, but some do it auto¬ 
matically, depending on the sweep 
speed you choose. 

There’s one more way to see two 
channels at the same time: mixed to¬ 
gether! Remember our discussion of 
the distorted audio amp? Well, what if 
we take the input and output, connect 
them to our channels and then mix the 
channels together? If we use the verti¬ 
cal amplitude controls to make them 
the same size, they’ll exactly double, 
right? That doesn’t do us much good, 
but what if we invert one of Ihe chan¬ 
nels? If you’ll recall from last month, 
most scopes have a switch which lets 
you do that on at least one channel. 
Now, the signals should exactly cancel 
each other out, leaving a straight line! 
If they do, you know there's no distor¬ 
tion in the amplifier. If not, you can ac¬ 
tually see Ihe distortion products with¬ 
out the original signal, because you've 
canceled out what should be there! 
Pretty neat, huh? In practice, you do it 


by playing wilh the output channel's 
variable amplitude control until the line 
is as flat as it can be. Whatever^ left 
is the difference between the two sig¬ 
nals, not counting their gross ampli¬ 
tude difference. Real circuits always 
show some difference signal, but you 
can get a pretty good Idea from Its 
size and shape whether it’s reason¬ 
able or not. 

It’s About Time 

I think we’ve covered just about ev¬ 
erything vertical there is on an oscillo¬ 
scope. Now we get to the fun part: 
time. At first musing, it would seem to 
be pretty simple. You select your 
sweep speed and you’re done, right? 
Well, you can do that and, often, it’s all 
that’s needed. But, there’s lots more 
and it’s all pretty handy stuff. 

Pull the Trigger 

Before we get to all Ihe neat things 
you can do, we need to consider one 
interaction between the horizontal and 
vertical domains. In order for you to 
see a waveform, it must have one im¬ 
portant characteristic: It must repeat. 
Why? Because otherwise it would 
flash by and be gone before you’d 
even notice it To be visible, the beam 
must trace over the same places on 
the CRT over and over. Unless you 
have some method of storage, such 
as digital memory (which we’ll get to 
later), waveform repetition is an abso¬ 
lute must. (And, if you’re looking at 
two signals at once, they must be har¬ 
monically related or one of them will 
be just a blur.) In the case of a sine 
wave, square wave or other simple 
wave, the point of repetition is obvi¬ 
ous: once per cycle. But what about a 
TV signal or a digital pulse train? Such 
a complex signal may have all kinds of 
"cycles' within it and more than one 
point which could be considered Ihe 
start of repetition. TV is a good exam¬ 
ple because it has vertical sync, hori¬ 
zontal sync, color sync, equalizing 
pulses and more, all organized into a 
big, long train which truly repeats only 
every other field! Finding Ihe spot you 
want takes a good understanding of 
the entire signal. What’s worse, de¬ 
pending on what you pick for your 
starting point, what you’ll see can vary 
tremendously! 

It should be clear that, even for the 
simplest waveforms, it is necessary to 
start the scope’s trace at the same 
point on the waveform for each 
sweep. So how do you pick any spot 
to begin with? You use the scope’s 
trigger controls. These consist of a 
variable knob and a few buttons. The 
knob varies the voltage point at which 
the trigger “grabs" the signal and 
starts the sweep. Generally, it’s an un- 
calfcrated control; you just turn it until 
the blur on the screen freezes. Usual¬ 
ly, you can pull it out and reverse its 
slope , which refers to whether it grabs 
the waveform as it rises in voltage or 
falls. Doing that lets you start with a 
different part of the waveform, which 
may be just what you need in a given 
situation. 

The buttons let you select how the 
signal is coupled to the trigger circuit¬ 
ry. They function in much the same 
way as the coupling buttons on the 
vertical channels. Wilh DC coupling, 
you trigger on an absolute voltage lev¬ 
el. Often, that’s fine. But, if you want to 


trigger, say, on a particular variation in 
a 100 mv signal that happens to be 
riding on 12 volts DC, you would be 
better off using AC coupling and 
blocking the 12 volts altogether. Some 
scopes offer low-pass and high-pass 
filters on the AC coupling. They are 
very nice because they let you avoid 
triggering on noise (with the low-pass 
filter) or trigger on a high-frequency 
component of the signal while ignoring 
Its slower changes (with the high-pass 
filter). Ultimately, you use whatever 
gives you the view you need. 

Some signals are so complex that it 
is impossible to trigger on them at all! 
No matter what you do, the trace 
keeps jumping around, making mea¬ 
surements impossible. Digital pulse 
trains are notorious for it. Some 
scopes have a hold off control which 
sets a variable time after triggering 
during which the scope will not trigger 
again, even if the trace is finished. 
This blocks some erroneous trigger 
points, but il often doesn’t work very 
well if there are lots of them within the 
signal. The solution is to use a sepa¬ 
rate connection to some other part of 
the circuit which has a reliable signal 
for triggering. Most scopes make it 
possible by providing an external trig¬ 
ger jack and switch. Naturally, the sig¬ 
nal you pick to provide your trigger 
must be synchronous with the one you 
want to view or you’ll just get a mess 
on the screen. Luckily, many devices 
deliberately or incidentally provide 
such signals. In fact, the alignment in¬ 
structions for many kinds of gear tell 
you where to find them. 

Faster—No, Slower 

Once you’ve got your waveform 
frozen on the screen, you can decide 
what to do with it. Here's where the 
sweep speed control comes into play. 
Calibrated in TIME/DIV, this control 
simply sets how long it takes for the 
beam to sweep across the screen. Set 
It faster and the waveform stretches 
out. Set it slower and it all squeezes 
together. Like the vertical amplitude 
control, it has a variable knob which 
must be set to its calibrated position 
for the marked times to be correct. 

The calibration refers to the divi¬ 
sions, or boxes, on the graticule. If you 
set the knob to 2 ms per division, il will 
take 2 milliseconds for each box to be 
swept. Knowing that speed lets you do 
rough frequency measurements; just 
divide 1 by the sweep speed. Let’s try 
It: You’re looking at a sine wave which 
repeats every 2.5 boxes. (It really 
doesn’t matter which point on the 
wave you pick as your starting point, 
as long as you pick the same one for 
the next cycle.) Your sweep speed Is 2 
ms/div. To find the frequency in Hz, 
just multiply 2 ms times 2.5. which 
gives you 5 ms (the time period of 
your waveform). Now, divide 1 over 5 
ms, and you get 200 Hz. Of course, 
this method doesn’t have the precision 
or accuracy of a frequency counter, 
but it does allow you to figure out the 
frequencies of Intricate signals, Includ¬ 
ing those burled within other signals, 
which is something no frequency 
counter can do. 

Well, we’re getting near the end of 
our oscilloscope tour, but there’s still a 
bit more and I’ve run out of space, so 
we’ll have to finish up next time. Until 
then, 73 de KB1UM. BB 
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Ham help 


Number 24 on your Feedback card 


We are happy to provide Ham Help listings free on a space available basis. To make our job easier and to 
ensure that your listing is correct, please type or print your request clearly double spaced[ on a full 8 1/2 " x 
IT sheet of paper. You may also upload a listing as E-mail to Sysop , to the 73 BBS/Special Events Mes¬ 
sage Area #77. (2400 baud\ 8 data bits, no parity, 1 stop bit. (603) 924-9343). Use upper- and lower-case 
letters where appropriate. Also, print numbers carefully—a 1, for example, can be misread as the letters I 
or i, or even the number 7. Specifically mention that your message is for the Ham Help Column. Please re¬ 
member to acknowledge responses to your requests. Thank you for your cooperation. 


My antennas (VHF and HF) are installed at the 
top of a building, and to feed them I need 37 me¬ 
ters of coax cable. Presently there are two cables 
of thin coax. I am loosing almost half of my power. I 
want to feed both antennas with only one coax 
RG8 and have a relay near the top to connect the 
antenna in use; or, match both antennas with coax 
cable. I need information on how to do this. Thank 
you for your help. Dawld Wahrsager PY1MV, Rua 
Santa Clara, 431 - Bloco 2 - Apt. 402, Copaca- 
bana, 22041-010 - Rio de Janeiro, R.J. 

Wanted: Sony CRF 320/330; Panasonic RF 
9000; Philips D 2999; Zenith Transoceanic, and 
the relative literature for each. Please advise re¬ 
garding conditions and prices, including air mail 
costs. Send to Sabino PINA, via Cesinali 80, 83042 
ATRIPALDA, Avellino Italy. 

Wanted: Service Information or source for same, 
for automobile digital Instrument clusters. Bill Mol- 
lenhauer N2FZ, 136 Cedar Ave., Pitman NJ 08071. 


Unemployed, newly licensed, Caribbean Ham 
seeking goodwill donation of ham equipment and 
related items. If it works i'll take it. No items too big 
I or too small. I will make minor repairs. Age and ex¬ 
ternal appearance not a factor. Jerry Aberdeen 
J39DF, Westerhall, St. David's, Grenada. 

Needed: A pictoral guide and schematic for a 
Heath Kit Model HX-1681. I will pay for the copy 
and postage. George Therien KB1AHX, 20 Metcalf 
Ave., Centerdale Rl 02911. Tel. (401) 354-6514. 

Wanted: Manual or schematic for the Maverick 
Dual Power HF Amplifier. If you can help locate 
these Items, please call Jim Hassen KB3ANX , 
(301) 422-1209. 

Attention Hams: If you are using the Apple MGS 
Computer for Packet, please write to me. Thank 
you. William J. Kerr, Sr. KA2KAN, RD3 Box 371, 
Everett PA 15537. 


ITECH 

ICOM Service Specialist 

7 7 years experience with ICOM 
will service most ICOM models 

NO MINIMUM LABOR CHARGE! 

MODS PERFORMED! FAST TURNAROUND! 

Also service KDK and some Kenwood (call first) 

ITECH 

Lewisville West Center 
701 S. 1-35E. Suite 115 
Lewisville, TX 75067 
NW comer of I-35E & Fox Av. 

Phone: 214-219-1490 Fax: 214-219-1687 

Fred Palmer WA5WZD Bea Palmer WB5QCV 
ITECH also buys inoperative ICOM & KDK ham, 
business, marine or aviation radios. 

CIRCLE 295 ON READER SERVICE CARD 


Sell your product in 
73 Amateur Radio Today 
Call Dan Harper 
today... 

1-800-274-7373 


ELECTRONIC 

COMPONENTS 

Whether you order 1 part or 
all 42.398...MOUSER stocks 

and...sh/ps same day!! 

CALL... 

(800) 992-9943 

® FREE 
CATALOG 

2401 Hwy 287 N. 
Mansfield, TX 76063 

MOUSER 

ELECTRONICS 

Safes & Stocking Locations Nationwide 


CIRCLE 64 ON READER SERVICE CARD 


DSP NOISE FILTER 


I LOW COST-$149 


Available Now! 


Reduce noise and interference 

- Automatic noise filter for voice 

Eliminate heterodynes 

- Multi-tone automatic notch filter 


I ijSSctctiS 


Razor-sharp audio filters $149 

- IS, 2.4 & 3.1 kHz voice bandpass Model DSP-9 
- 100, 200 & 500 Hz CW bandpass 
Simultaneously reduce noise, kill heterodynes, and filter QRM. Digital 
Signal Processing (DSP) technology provides unmatched performance in 
reducing noise and interference. Simply connect between your radio and 
loudspeaker. Enjoy cleaner, quieter speech and CW. Money-back guarantee! 

Ask about our advanced model DSP-59 with over 300 filter combinations. 

Factory assembled - high quality. ORDER TODAY! 

Timewave Technology Inc. 

2401 Pilot Knob Road, St. Paul, MN 55120 
612-452-5939 FAX 612-452-4571 VISA/MC 


CIRCLE 154 ON READER SERVICE CARD 
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Amie Johnson NIB AC 
43 Old Homestead Hwy. 

N. Swanzey NH 03431 

Notes from FN42 

This is another busy month with 
lots of great information. I'm sure 
that you would rather read about 
what is happening around the 
world rather than have me ask you 
to get involved. Instead, I will let 
our hambassadors tell you how 
they and others got involved. 

We are lucky to have another 
ham step forward to let us know 
what is happening in his country. 
David Plett 3A2LZ has volunteered 
to keep us up-to-date on the hap¬ 
penings in the Principality of Mona¬ 
co. Tm sure that you will enjoy his 
first of many submissions. 73 — 
Amie N1BAC. 

Roundup 

Australia Downloaded from 
packet, WSIO @ W1EHD: IARU 
Region 3 Chairman David Rankin 
9V1RH reports that Ron Hender- 
son VK1 RH, President of the Wire¬ 
less Institute of Australia (WIA), 
has become a Silent Key. Ron died 
of cancer on April 26. He was an 
active operator and a good leader 
in administrative matters. His pass¬ 
ing is mourned by amateurs world¬ 
wide, with condolences to his fami¬ 
ly, the WIA, and his many friends 
around the world. 

Bangladesh From the 
Bangladesh Amateur Radio 
League (BARL) Bulletin: Finally, 
amateur radio activities from 
Bangladesh! S21A, Saif Shahid, 
the first licensed amateur radio sta¬ 
tion from Bangladesh, has now 
been on the air for more than six 
months and during that time he has 
made more than 5,000 contacts all 
over the world. Saif is active on 10, 
15. 20, and 40 meters on voice and 
digital modes, including RTTY, AM- 
TOR, and packet. Saif is also the 
president of BARL 

S21B, Nizam, is also regularly 
heard on 20 meters. He works 
mainly between 1300 and 1600 
UTC on SSB and has made over 
1,000 QSOs. 

The BARL regular monthly 
meetings, the first Wednesday of 
the month, are becoming more and 
more popular. These monthly open 
forums are open to anyone who is 
interested in amateur radio and 
electronics. 

Further information about BARL 
can be requested from BARL, GPO 
Box 3512, Dhaka, Bangladesh. 

Kazakhstan Downloaded from 
packet, WB2DHY @ KC2FD: Be¬ 
ginning March 1, 1993, new call- 
signs are being issued. They have 


begun assigning a “UN” series of 
calls in several oblasts. This will 
continue throughout this year and 
all the "UL" series will be replaced. 
UL7 = UN7, RL7 = UN9, & UL8 = 
UN8. Kazakhstan is getting UN, 
UQ, and UP callsigns. UL calls will 
go to Uzbekistan. 

Please make note of this infor¬ 
mation as more confusion will in¬ 
evitably follow. I anticipate some 
serious frustration. 73 de Ed NT2X. 

Sweden From the Sveriges 
Sandareamatorer (SSA) Awards 
Program: The SSA sponsors four 
different awards: Worked All Swe¬ 
den Award (WASA), Heard All 
Sweden Award (HASA), Swedish 
Locator Award (SLA), and the Field 
Award. Both the WASA and HASA 
have classes and groups for HF, 
144 MHz, 432 MHz, 1296 MHz, 
and satellite. The SLA will be is¬ 
sued to licensed radio amateurs for 
verified contacts made with the 
various Maidenhead locator 
squares In Sweden. All radio bands 
may be used and endorsements 
can be obtained for individual 
bands and modes. The Field 
Award will be issued to licensed ra¬ 
dio amateurs for verified contacts 
with fields, as defined by the Maid¬ 
enhead locator system. Endorse¬ 
ments will not be issued. 

For further information contact: 
Sveriges Sandareamatbrer, Ost- 
marksgatan 43, S-123 42 Farsta, 
Sweden. 

Ukraine Downloaded from pack¬ 
et, UB5LCV @ N8GTC.#CIN. 
IN.USA: The first Ukrainian Inter¬ 
national Hamfest, under the motto 
“Who Is UBS?” will be held 21-22 
August in Kharkov. The hamfest 
will include a Ukrainian Amateur 
Radio League (UARL) presenta¬ 
tion, DXpedition reports, awards, 
contest information, a slide show, 
VCR tapes, and great cultural pro¬ 
grams. Open forums will give ev¬ 
eryone an opportunity to find out 
who we are. 

Further information can be ob¬ 
tained from: Igor L. Zeldin 
UB5LCV, PO Box 4808, 310103 
Kharkow, Ukraine; or, for those 
with packet: UB5LCV @ UB5LMJ. 
KHA.UKR.EU. 

HONG KONG 

Phil Weaver VS6CT 

Flat 39C Two Park Towers 

1 Kings Road 

Hong Kong 

Spring has arrived in Hong Kong 
after one of the coolest periods I 
can remember in 19 years here, it 
has also been one of the most dis¬ 
appointing periods of propagation 
that we have had since I first start¬ 
ed operating amateur radio here in 


1979. Periods of activity have been 
severely limited this winter by few 
openings and there hasn’t been a 
lot of rare DX since last year’s bo¬ 
nanza, when it seemed like we had 
new countries coming along every 
week, giving us more and more of 
that elusive Honor Roll status. I am 
one of the lucky ones! Having 
worked D, ET, FO, HK0, S01, 
VP8, XE4, YA, ZA, 7ICENI/Q, and 
1S0 in the last 15 months, I have 
finally achieved Honor Roll status 
after 13 years of operating. 

Fernando Nacedo Pinto, known 
when active a few years ago as 
CR9AK, is in the process of “fold¬ 
ing his tent” in Macau to return to 
Portugal and retire, finally. He had 
planned to leave in December, and 
we managed to see him at the 
ELARCS Annual Dinner. A few 
days later a farewell party was held 
at the Yacht Club for his many 
friends from the many interests in 
which he participated, from motor 
racing to yachting to amateur radio. 
He is a fine example of someone 
who gave a lot to the hobby. Any 
ham was welcome in his home in 
Macau, and I remember doing two 
expeditions from “Fern’s” house in 
the eariy ’80s. 

After nearly three years of nego¬ 
tiation and cooperation between 
the Telecommunications Authority 
and the amateur clubs in Hong 
Kong, we have just been advised 
that the New Amateur Radio Li¬ 
cense will be issued in the very 
near future, having been approved 
by the Executive Council last De¬ 
cember. Considerable improve¬ 
ments, from the point of view of 
amateurs, have been introduced 
and many of the previous restric¬ 
tions imposed have been relaxed. 
This Is not the place to enumerate 
them all. Suffice it to say, I think we 
should be grateful to all the people 
who got themselves involved in this 
exercise and say “thank you one 
and all." A new credit-card-size op¬ 
erator's license will also be issued 
this year. This should overcome 
the difficulty of being stopped by 
the police when operating a hand¬ 
ie-talkie on the street or if you have 
amateur radio in the car. 

For those of you who are inter¬ 
ested in visiting amateur radio fes¬ 
tivals or expeditions (by whatever 
name) but cannot make it to the 
world’s biggest, Dayton in Ohio, 
USA, I would like to draw your at¬ 
tention to the second biggest, 
which takes place each year in 
Tokyo Harumi district during the 
last weekend in August, i attended 
this festival once, in 1988, and 
thoroughly enjoyed it We hope this 
year to have a group of Hong Kong 
amateurs to attend and if we can 
get a sizable group together, I am 
sure that we can get some interest 
in our visit from the JARL, who 
could probably lay on a party or 
two. If you want any further Infor¬ 
mation about it, please give me a 
call at 887-6366. 


ISRAEL 

Ron Gang 4X1MK 

Kibbutz Urim 

D. Negev 85530 

Israel 

[The following are a few small 
tidbits from Ron. More will be pub¬ 
lished next month. — Amie] For the 
first time, the “Open University" has 
instituted a correspondence course 
for the advanced amateur license— 
the Class “A.” 

Packet radio continues to grow 
in popularity. 4X1MJ in Beer Sheva 
has made available kits for building 
the Baycomm modem, which can 
be put together for a very low cost. 
With the freeware program, the PC- 
clone computer takes over the 
functions of a TNC so that the TNC, 
an often hard-to-find and expensive 
commodity, is not needed. In the 
Beer Sheva area, thanks to Dan¬ 
ny’s efforts, quite a few new, young 
hams have been seen on the pack¬ 
et 4X Net- 

Congratulations are due to Shlo- 
mo 4X6LM, who has completed his 
first year of editing HAGAL, the 
IARC magazine. He instituted many 
changes in the magazine, making It 
bimonthly and chock-full of techni¬ 
cal articles, ham news, and more. 
The printing and graphics, coupled 
with the contents, have put the 
magazine in the first line of the ham 
publications in the world. 

The Holyland Certificate Grid- 
Square collecting has become a 
serious mania! Those desirous of 
the squares should check the fol¬ 
lowing frequencies: 14.265 daily at 
1300 UTC, as well as 21.320 and 
28.565. Many mobiles are active, 
putting the rarer squares on the air, 
and interest is running high. Satur¬ 
days on 7.050 MHz, there's great 
activity with the locals getting in on 
the fun. For further info on the 
award, check the back issues of 
this newsletter. 

MONACO 

Daniel Plett 3A2LZ 

B.P 349 

MC 98007 

Monaco 

3A . . . JN33RR ... 44 degrees 
44 minutes North, 7 degrees 25 
minutes East . . . Monte Carlo . . . 
These are all representative of the 
Principality of Monaco. Famous for 
its casinos and images of royalty 
and richness, Monaco is also well- 
known by amateur radio operators 
as one of the smallest and most 
rare countries to contact. Monaco is 
indeed quite small, one square mile 
to be exact. However, within this 
small area, there are about 50 li¬ 
censed amateur radio operators. 

The Association des Radio-Ama¬ 
teurs de Monaco (ARM) is the na¬ 
tional society and has 29 members. 
The society's meeting place is open 
each Saturday for members to pick 
up or send QSLs through the bu¬ 
reau, check out recent magazines 

Continued on page 82 
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Continued from page 80 

from other countries, or just catch 
up on the latest news. 

Here are a few bits of informa¬ 
tion to help you learn more about 
some of the distinctions of amateur 
radio in Monaco. All 3A1 callsigns 
are VHF only, no-code licenses. 
3A2 callsigns are for stations with 
full operating privileges. Probably 
the two major differences in Mona¬ 
co are that there are no 6 meter 
privileges at all, and that the legal 
limit for all stations is 100 watts. 
Due to space restrictions, most sta¬ 
tions have limited antennas too. 

Comments and inquiries are 
welcome. We look forward to chat¬ 
ting with you on the air. 

OKINAWA 

David Cowhig 7J6CBQ/WA1LBP 
AmCon NahB 
FBUPSC 556, Box 840 
FPO AP 96372-0840 
The coming of New Year 1993 
brought New Year’s greetings last¬ 
ing throughout the month of Jan¬ 
uary on the Japanese ham bands. 
Akemashite omedeto gozaimasu! If 
you plan to visit Japan, be sure to 
write the International Section, 
JARL, Sugamo 1-14-2, Toshima- 


ku, Tokyo 170 Japan, about two 
months before you go for an appli¬ 
cation form. Once JARL receives 
your application, they will translate 
it into Japanese and send it on to 
the Japanese telecommunications 
authorities. Your license will be 
ready in about two weeks. The 
JARL does a great job helping for¬ 
eign hams who come to Japan. 
The Japanese use the 144-146 
MHz band largely for FM simplex 
and packet (in kanji characters and 
kana as well as alphanumeric char¬ 
acters) while repeaters (all-tone ac¬ 
cess—here in Okinawa mostly 88.5 
Hz) are found on the 430-440 MHz 
band. You may need to modify 
your "made for the US market" 
handie-talkie to transmit in this 
range by cutting the right wire (and 
not the wrong wire, like I did). 

In Okinawa, where Japan's 
spring begins, spring Is starting its 
long northward trek towards snow¬ 
bound Hokkaido. Nago in northern 
Okinawa is now celebrating its an¬ 
nual Cherry Blossom Festival. Five 
Japanese professional baseball 
teams as well as two others from 
Korea and Taiwan began spring 
training in early February. 

During our two-week-long Chi¬ 
nese New Year’s visit to my wife’s 
family at Bamboo Mountain 
(Chushan) in central Taiwan, I visit¬ 


ed ham operator Jan Yigong 
BV5BR in his ham radio store in 
nearby Douliu. Mr. Jan’s five-bay 2 
meter antenna makes his down¬ 
town ham store hard to miss. Mr. 
Jan told me that the lower age limit 
for hams is 18, that the ham exam 
is given only once a year, and that 
since there is only one class of 
ham license, passing the exam 
(which includes an English lan¬ 
guage test!) is difficult. I told Mr. 
Jan about the US multiple-grade 
ham radio licensing system in the 
USA and about the Springfield Es¬ 
tates Amateur Radio Club started 
by Keith and Luke K04IQ Ward in 
Springfield, Virginia, to show how 
young people can play a big role in 
ham radio [See the ARRL Educa¬ 
tion Workshop Proceedings 1991 
for the story of this club]. Mr. Jan 
would like to see these things for 
Taiwan, too, but revising the Tai¬ 
wan ham regulations will have to 
wait until the Taiwan radio world 
settles down. 

Taiwan hams have had permis¬ 
sion to set up repeaters since Jan¬ 
uary 1, 1993. Although Taiwan 
hams have the 2 meter assignment 
of 144-146 MHz, they cannot use 
the lower 500 kHz of the band until 
the police move off it, perhaps 
sometime during 1993. There are 
college ham clubs in Taiwan at 


Chenggong University and at Ts- 
inghua University in Hsinchu. Mr. 
Jan explained to me that in Taiwan, 
hams (numbering about 2,000) are 
called huotui (hams), while their 
unlicensed brethren, the 300,000 
or so xiangchangzu (sausage 
tribe), wander at will through vari¬ 
ous frequencies (they like 141 MHz 
best), in and out of the ham bands. 
Ham radio equipment is freely 
available and affordable in Taiwan 
so hams end up being much in the 
minority on the VHF and UHF ham 
bands. Trie HF ham bands are, in 
practice as well as theory, mostly 
reserved for hams. Fishing boats 
from Taiwan and southern Asia are 
often heard on 27-29 MHz. 

The Taiwanese have been 
allowed to use radio transmitters 
only since martial law ended three 
years ago. Before then the only 
radio rule was that you were abso¬ 
lutely not allowed to transmit or 
possess a radio transmitter. The 
opening up of radio makes neces¬ 
sary a complex set of regulations 
which are not yet in place, although 
the Legislative Yuan of the ROC 
Taiwan government will probably 
make some progress on this dur¬ 
ing 1993. Taiwan hams regularly 
contact and visit in person their 
ham friends in the Chinese main¬ 
land. 



FT-530 

New 2M/440 


FT-411E, 2 Meter 
FT-811E, 440MHz 
FT-91 IE, 1.2GHz 
FT-415, 2 Meter 
FT-815, 440MHz 
FT-26, 2 Meter 

FT-76, 440 MHz 
FT-23R, 2 Meter 
FT-33, 220 MHz 
FT-470, 2M/440MHZ 



FT-5200 

2 Meter/440 Mobile 




FT-212RH, 2 Meter 
FT-712RH, 440MHz 
FT-7400H, 440 MHz 
FT-912RH, 1.2 GHz 
FT-62GG, 440/1.2GHz 


FT-416 
New 2 Meter 
FT-816, 440 MHz 


FT-2400 
2 Meter Mobile 
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ORDERS & PRICE CHECKS 

800 - 729-4373 

NATIONWIDE & CANADA 


the. 



HAM STATION 

P.O. Box 6522 
220 N. Fulton Avenue 
Evansville, IN 47719-0522 
Store Hours 
MON-FRI: 8AM - 5PM 
SAT: 9AM - 3PM 
CENTRAL TIME 

SEND A SELF ADDRESSED STAMPED 
(2 STAMPS) ENVELOPE (SASE) FOR 

[new and used equipment sheets. 

WARRANTY SERVICE CENTER FOR: 
ICOM, KENWOOD, YAESU 

FOR SEVICE INFORMATION CALL 
(812)422-0252 
MONDAY-FRIDAY 


TERMS: 

Prices Do Not Include Shipping. 
Price and Availably Subject lo 
Change Without Notice 
Most Orders Shipped The Same Day 
COO’s Welcome 


LOCAL INFORMATION 

812 - 422-0231 

FAX 812-422-4253 
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Number 26 on your Feedback card 

Special events 

Ham Doings Around the World 


Listings are free of charge as space permits. Please send us your Special Event 
two months in advance of the issue you want it to appear in. For example, if you 
want it to appear in the January issue, we should receive it by October 31. Provide 
a clear, concise summary of the essential details about your Special Event Check 
Special Events File Area 011 on our BBS (603-924-9343). for listings that were 
too late to get into publication. 


JULY 10 

OAK CREEK, Wl The South Milwau¬ 
kee ARC will hold its 23rd annual 
“SWARFEST* at American Legion Post 
#434, 9327 South Shepard Ave., from 7 
AM-2 PM. Talk-in on 146.580 MHz FM 
simplex and most local rptr. freq. For 
details and a map, contact The South 
Milwaukee ARC, PO. Box 102, South 
Milwaukee Wl 53172-0102. Tel. (414) 
762-3235, ext. 56. 

PETOSKEY, Ml The Straits Area ARC 
Swap & Shop will be held at Emmet 
County Fairgrounds from 8 AM-1 PM. 
VE Exams at 10 AM. Call Harry Leiber 
N80IV, (616) 347-6610. 

SALISBURY, NC The North Carolina 
Chapter of the Triple States RAC will 
sponsor a Rrecracker Hamfest at Salis¬ 
bury Civic Center from 9 AM-4 PM. 
W5YI-VEC Exams (pre-register with 
Form 610, copy of license and $5.60 to 
Isabell Ledford, PO. Box 826, Coole- 
mee NC 27014). Talk-in on 
146.985/.625. Contact Walter Bastow 
N4KVF, 3045 High Rock Rd., Gold Hill 
NC 28071. 

SUMMERVILLE (CHARLESTON), SC 
The Trident ARC will sponsor 
CHARLESTON II - Summer HAMFEST 
& Computer Expo at the Charleston Ex¬ 


change Club Fairgrounds from 0830- 
1430 hrs. True-Auction at 1450 hrs. 
Talk-in on 147.27+, 146.52. For info, call 
Scott WB3EFS, (803) 572-9459. To pre¬ 
register, call Gordon N4JNU, (803) 851- 
2165. Vendors contact Bubba N4CII, 
(803) 821-8100. Address all inquiries to 
Charleston II, c/o TARC, PO. Box 73, 
Summervilie SC 29484. 

JULY 11 

AUGUSTA, NJ The Sussex County 
ARC will sponsor “SCARC 4 93" at the 
Sussex County Fairgrounds, Plains Rd., 
off Rte. 206. Doors open at 8 AM. Talk- 
in on 147.90/.30, 222.90/224.50, and 
146.52. Contact Don Stickle K20X, 185 
Weldon Rd., Lake Hopatcong NJ 
07849. Tel. (201) 663-0677. 

BOWLING GREEN, OH The Wood 
County ARC will be celebrating its 28th 
annual Hamfest from 8 AM-1 PM, at the 
Wood County Fairgrounds. VE Exams. 
Talk-in on 147.18/.78. Contact 
W.C.A.R.C., PO. Box 534, Bowling 
Green OH 43402. Tel. (419) 352-0856. 
BREWSTER, NY P.EJLR.L., the Put¬ 
nam Emergency and Amateur Rptr. 
League, will sponsor their annual 
‘PEARLFEST Hamfest and Fleamarket 
at Brewster High School on Foggintown 


Rd., from 8 AM-2 PM. VE Exams. Talk- 
in on KGIO rptr/145.130 -600. Contact 
Shirley Dahlgren N2SKP (914) 736- 
0717. 

PITTSBURGH, PA The 8th annual 
Hamfest sponsored by the North Hills 
ARC, will be held from 8 AM-3 PM at 
the Northland Public Library, 300 Cum¬ 
berland Rd. Talk-in on 147.09, the North 
Hills ARC Rptr. Get details trom Don 
Jackson N3LAZ, 8 Dale Ave., Bradford 
Woods PA 15015. Tel. (412) 935-3343. 
JULY 16-18 

EAST GLACIER, MT The Glacier-Wa- 
terton IntematT Hamfest will be held at 
Three Forks Campground, 16 miles 
west of East Glacier Park, on Highway 
#2. VE Exams. Contact George Smith 
KC70D, 1822 14th Ave. South, Great 
Falls MT. 59405. Tel. (406) 452-5958. 

JULY 17 

WELLINGTON, OH “NOARSFEST 
(sponsored by the Northern Ohio ARS) 
will be held at the Lorain County Fair¬ 
grounds on Route 18, beginning at 8 
AM. Contact Dee Dee Ohman KA8VTS, 
4122 Bush Ave., Cleveland OH 44109. 
Tel. (216) 398-8858 between 6 PM and 
11 PM EST weekdays; anytime on 
weekends. 


JULY 18 

CAMBRIDGE, UA A TAILGATE elec¬ 
tronics, computer and amateur radio 
FLEA MARKET will be co-sponsored by 
the MIT Electronics Research Soc., the 
MIT Radio Soc., and the Harvard Wire¬ 
less Club, from 9 AM-2 PM at Albany 
and Main St. Talk-in on 146.52 and 
449.725/444.725 - pi 2A W1XM/R. Con¬ 
tact Steve Finberg W1GSL, PO. Box 
82 MIT BR, Cambridge MA 02139. Tel. 
(617)253-3776. 

VAN WERT, OH The Van Wert ARC 
will hold their “Hamfest 93’' at the Van 
Wert County Fairgrounds (US 127 
South) from 8 AM-4 PM. For VE Exams, 
contact Bob High KA8IAF, 12838 Tom¬ 
linson Rd., Rockford OH 45882; (419) 
795-5763, (deadline July 10th). For 
Hamfest details, call Jack WD8MLV, 
(419) 495-2209, before 5 PM; or Bob 
WD8LPY ; (419) 238-1877, after 5 PM. 
Talk-in on 146.850 

WASHINGTON, MO The Zero Beaters 
ARC will hold its 31st annual Hamfest at 
the Bemie H. H3iennan Park (Washing¬ 
ton Fairgrounds) from 6 AM-3 PM. VE 
exams at 10 AM. Contact Ed Southall 
WDOELL, PO. Box 24, Dutzow MO 
63342. Tel. (314) 459-6581, or (314) 
239-0060. Talk-in on 147.240+ rptr. 


New Amateur Publications 


vuuoDDDD 7tl 

iiSRadlo/Tech 

^Modifications 


: Kenwood 
ICOM 
Scanners 


Radio/Tech Modifications 
5A&5B 

Expanded RX/TX Modifications & alignment controls 

Vol 5A for Kenwood, loom & Scanners 
Vol 5B for Alinco, Standard, Yaesu, 
CB’s & others $19.95 each 


Amateur HamBook $14.95 
Amateur useful information in a 
handy reference book. 

Band Allocations, Morse code. Q signals. Phonetics 
tables, SWR Grafts, Log book, Lat/Lon. table, WAS 
worksheets. Antenna construction. Coax tables and 
connectors, PL hookups, Resistor/Cap tables, & more. 








Lost Users Manuals $19.95 

Alinco, Kenwood, ICOM, Yaesu 

VHF/UHF radios & Artsci in0 . 

Uniden Scanners p q 1848 

Replacement operating/owner manuals for n tlr K^r,L pa qi cn7 
VHF & UHF Mobile and Hand-held radios. DUroanK, UA y 1OU / 
Replaces the stock owner manuals. (818) 843-4080 

All in one volume Fax (818) 846-2298 


Computer Controlled Ham Shack for personal or club station 


Ultra Comshack 64 Duplex/Simplex Controller 


HF & VHF Remote Base & Repeater ‘Autopatch ‘Rotor Control 
‘Voice Meters*Paging*Logging*Po!ite IDWoice Pac ket B.B.S. 

^ Model C964S 

rev 8-.$3 7 9.95 

Includes: C64 Interlace, 
r^Tdisk, cables, Manual 
U Add $5.00 S H U.S.A. 
CA. address add 7.75% 
*Ask for free catalog!* 



jhl'Li Inc 3 DPDT 2 A 
relays +5 SW outputs. Use w*h HMt 
to rotate beam..— CSS —$ 99.95 



ATV, Stow Scan; HI Res * Autoboot CS4 EPROM CAR I 
'Used by 100's of CATV sys. tor Local channel insertion 
Time / dale macros send to uchtones. va ry seq. & load 

MuttFpage Modem transfer —;*vtDG' 

240 letter crawls, flash lines maden+ li.■ 

Special effects, 16 colors 
NTSC output & color bars 
PK6 & WX1 adds relay control & Temp. & Humid! 


I AUDIO BLASTER tm I 


<—Mlnature Audio Ampi'Used by police 
Modulo Installs Inside an H.Ts; i wad audio amp l Wlwn I 
noodn lo bo loud! Universal installation diagrams 


4 DIGIT Touchtono Decoder 
” QUAD Relay Expansion plug-in option 


mmJ l fl*P*^HIi BTSDQ use as Repealor OrVOff, CB4 reset. 
8/20 VDC, audio In; Field Program50,000 Codes; Mom. 8. Latching; Inc. 
DPDTRolay; LED digit valid & latch; 24 Pin connector. QUAD option 
adds: lour 2 An®. relays + 5 digit on & off code lor each rplay. 2*X3'' 


1 4 Digit Decoder "TSDQ".S 89.95; Expand "QUAD“S 99.95g 
TT,Tr.ht»r,r. ^ ■Mastercard'Visa'Amox'Dlsc 

300 Baud Interface ■ ENGINEERING CONSULTING 

... 583 C AND LEWD op ST. 

| I'D fl P •' vfoi 11 fin 11 CO m pu IP J if /it 1 ! 11 i-.,. a.occ.qqb,! ■ 
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JULY 24 

GOWANDA, NY The 4th annual Swap 
‘N Shop, presented by the Tri-County 
ARS, wifl be held at Gowanda Firemans 
Grounds, Sand Hill (Rt. 62), beginning 
at 7 AM, Talk-in on 146.745 rptr. Con¬ 
tact Andy K2ISN, (716) 532-2250; or 
Tom KD2EG, (716) 532-5743. 
LANCASTER, PA A Computer & Elec¬ 
tronics Show will be sponsored by the 
Red Rose Repeater Assn., from 9 AM-3 
PM, at McCaskey High School. Talk-in 
on 147.015/.615. Contact Wade Mack¬ 
ey, 5 Sunrise Terrace, Mlllersvllle PA 
17551. Tel. (717)872-5328. 

JULY 24-25 

MANCHESTER, NH The New England 
Div. Convention will be sponsored by 
the New Hampshire ARA, and willi be 
held at The Center of New Hampshire 
Conference Center, from 8 AM-4:30 
PM. Walk-in VE Exams. Talk-in on 
146.85- (wide area), 147.255+ and 
223.9 (local). Contact New Hamp¬ 
shire ARA, P.O. Box 573, Derry NH 
03038. 

WOODLAND PARK, CO The Mountain 
ARC will hold its 12th annual 
Swapfest/Campout in the Colorado 
Rockies at Red Rocks Campground in 
the Pike Nat’l Forest (4 miles north of 
the city center on Hwy. 67). Campers: 
Advance reservations are a must. Talk- 
in on 146.82 rptr. Get details from Bob, 
(719) 687-9025; or Fred or Patty, (719) 
687-9727. For reservations or info 
sheet, write MARC, Box 1012, Wood¬ 
land Park CO 80863-1012. 


JULY 25 

BALTIMORE, MD The Baltimore Radio 
Amateur Television Soc. (BRATS) will 
hold its annual Maryland Hamfest and 
Computer Fest at the Timonium Fair¬ 
grounds. VE Exams will be given at 10 
AM only. Pre-registration is required. 
Call Les McClure W3GXT, (410) 833- 
8667 to pre-register. Talk-in on 147.03 
and 224.96 MHz rptrs. For Info call 
(410) 467-4634, or write: BRATS Ham¬ 
fest, P.O. Box 5915, Baltimore MD 
21208. 

JULY 30-31 

MANISTIQUE, Ml The “93" U.P. Ham¬ 
fest will be held at the Schoolcraft 
County Fair Building, Sat, July 31st, 6 
AM-5 PM. There will be a Fish Fry Fri. 
night. Contact Debra K Barton WB8IBT, 
eves., (906) 341-5694; or write 
M.A.R.A., P.O. Box 144, Manistique Ml 
49854. 

JULY 30-AUG 1 

REGINA, SASKATCHEWAN, CANADA 
Luther College at the University of 
Regina Campus will be the stage for 
“Regina Hamfest ‘93," sponsored by the 
Regina ARA. Address inquiries to: Lyle 
Hopwood VE5HL, @VE5AGA.SK.CAN . 
NOAM, 4530 3rd Ave., Regina 
Saskatchewan S4S 0E8, Canada. 

AUG 1 

SUGAR GROVE, IL The Fox River Ra¬ 
dio League will hold a Hamfest at 
Waubonsee Community College starting 
at 8 AM. VE Exams at 10 AM. Talk-in on 
144.87/145.47. Contact Bill Schaben 


WA9AUW, (708) 208-4870; or Don Ras¬ 
mussen N9III, (800) 472-7826. 
CROOKED LAKE, IN The annual Land 
of Lakes Angola Hamfest will be held at 
Steuben County 4-H Park, from 6 AM-1 
PM. Talk-in on 147.180; packet 
145.090; 444.350-131.8 tone; 224.94, 
53.050. Contact Land Of Lakes Angola 
Hamfest, Sharon Brown WD9DSP 905 
W. Parkway Dr., Pleasant Lake IN 
46779. Tel. (219) 475-5897. 

SPECIAL EVENT STATIONS 

JUNE 16-27 

FT LAUDERDALE, FL N4PZN/MPS 
will operate from the manual-powered 
submarine races 1200Z-2400Z. Fre¬ 
quencies: SSB - 14.230, 21.300, 
28.500; FM - 146.300 simplex; CW - 
7.110. Sponsored by AUTEC ARC, An¬ 
dros, Bahamas. 

JULY 4 

THOMPSON, OH Station KD8FJ will 
operate (starting at 1400 UTC) from 
Heritage Hill Camp, in conjunction with 
the 7th “Heritage of Our Country” cele¬ 
bration. Operation will be in the lower 
portion of the 40m General phone band, 
and on 10m phone at 28.453 (If condi¬ 
tions allow). QSL with a large SASE to 
KD8FJ, 386 Cedarbrook Dr., Painesvllle 
OH 44077-2849. 

JULY 8-11 

WICHITA, KS The YLRL Convention 
will operate Station KBOFUN, on all 
bands, 1700Z July 8th thru 1600Z July 


11th. QSL cards will be mailed to all sta¬ 
tions worked. 

JULY 9-11 

NORTH DAKOTA, USA - MANITOBA, 
CANADA Station VE4IHF/0 will oper¬ 
ate from the U.S. Lodge Intemafl Peace 
Garden during the Internatil Hamfest. 
Frequencies: 3.937, 7.255, 14.255, 
21.355, and 28.355. QSL with an SASE 
and a IRC or a green stamp, to John 
Swanke KAOSLI, Box 304, Lakota ND 
58344. 

JULY 10 

CAPE VINCENT, NY The Jefferson 
County RAC will operate N2JOA 1200Z- 
2400Z to celebrate the 25th Annual 
French Festival, commemorating our 
French heritage in Northern New York 
State. Operation will be in the lower 
General CW and SSB portion on 80m, 
40m, 20m, and 15m, and the lower 
Novice CW and SSB portions on 10m. 
For a certificate, send QSL and SASE 
to JCRAC, P.O. Box 523, Brownville NY 
13615. 

ENDICOTT, NY Station KB2JZG 
will operate from 1300Z-1900Z, (in con¬ 
junction with a Ml Rifle Clinic) to recog¬ 
nize the US Dept of the Army, Office of 
the Dir. of Civilian Marksmanship pro¬ 
grams for firearms competence. Opera¬ 
tion will be in the lower portions of the 
General 40m, 20m, and 10m phone 
subbands. For a certificate, send QSL 
and SASE to Ml Special Event, P.O. 
Box 572 Union Station , Endicott NY 
13760. 


ID-8 Automatic Morse Station Identifier 

Compatible with Commercial, Public Safety, and Amateur Radio 
applications. Uses include Repeater Identifiers, Base Station Identifiers, 
Beacons, CW Memory Keyers, etc. Great for F.C.C. ID Compliance. 

• Miniature In size. I 85 *x 1.l?*x0.35* 

• Totally RF immune. 

• All connections made with microminiature plug and socket with color coded wires attached 

• CMOS microprocessor lor low voltage, low cunenl operation 6 lo 20 VDC unregulated at 6ma 

• Low distortion, low impedance. ad|uslable sinewave output 0 to a volts peak lo peak 

• Crystal controlled tor high accuracy 

• Transmitter PT1 outpul tto key transmitter while ID is Demy sent), is an open collector 
transistor that will handle 80 VDC at 30Dma 

• Field prografranaKc with SUPPLIED keyboard 

• Confirmation tons to indicate accepted parameter pfos tones to indicate programming e~o r 

• At' programming is stereo in a non-volatile EEFR0M wtko may be altered at any time 

• Message ten-gin over ?00 characters tong 

• T.nggsr ID with active high o f kw» 

• Inhi&t ID witn acLve high or !cw Will tiofd orf ID until enannei is c s ear of traffic 

• Generates repeater courtesy lone at end of user transmission if enabled 

• Douote sided rape and mounting hardware supplied fo r quick mounting 

• Operating temperature range, -30 degrees C to +65 degrees C. 

• Full one year warranty when returned to I he factory tor 'epair 

• Immediate one day delivery 


Programmable Features 

• Eight programmable , selectable , messages 

• CW speed from r lo 99 WPM 

• ID interval timer from f 99 minutes. 

• ID hold oft timer from 0 99 seconds 

• CIV ions frequency tmm 100 hr to 39QD hz. 

• Front porch delay interval from 0 lo 9 9 seconds. 
■ CW or MCA 1 operation 

$89,95 each 

programming keyboard included 


COMMUNICATIONS SPECJAUSTS, INC 

426 WEST TAFT AVENUE • ORANGE CA 92665-4596 
1(714) 998-3021 • .FAX (774) 9?4 3420 

Entire U.S.A. (800) 854-0547 • FAX (800) 424 3420 
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JULY 10-11 

FULTON, NY The Oswego County 
AR Emergency Service (ARES), will op¬ 
erate KY2F 1200Z-210QZ, each day, 
from the Central NY Intematl Air Show 
at the Oswego County Airport. Opera¬ 
tion will be in the middle of the General 
80m, 40m, 20m, 15m, and 10m phone 
bands; the Novice portion of 10m; 
147.75/. 15 MHz; and packet on 144.91 
MHz. For a certificate, send your QSL 
card and a large SASE to Fred Swiat- 
lowski KY2F, PO. Box 5227, Oswego 
NY 13126. 

U.SJCANADA Amateurs affiliated with 
the American Sunbathing Assn, The 
Naturist Soc., and the Federation of 
Canadian Naturists, will be celebrating 
National Nude Weekend by operating a 
series of Special Event Stations at nud¬ 
ist parks and nude beach sites across 
the U.S. and Canada. Operation will be 
from 10 AM-3 PM local time on 40-2m. 
For a certificate, indicate all sites 
worked and send QSL(s) with a 9 x 12 
SASE to Naturist Society Amateur Ra¬ 
dio SIG, Box 74A Ash Rd., Coatsviiie 
PA 19320. 


JULY 11 

TATAMY, PA Tata my PA will celebrate 
Its 100th Anniversary, and will operate 
KA30EG from 1400Z-2000Z as a part 
of the Centennial celebration. Frequen¬ 
cies: 3.965. 7.2675, 14.265, 21.365, 
28.365. To get a certificate, send QSL 
info and a SASE to KA30EG, Box 193. 
TatamyPA 18035. 


JULY 17 

BATH, NY The Keuka Lake ARA, Inc., 
will operate AA2CJ, 1300Z-2400Z to 
commemorate Living History Day, as 
part of the Town of Bath's 200th An¬ 
niversary. Frequencies: CW - 3700, 
7125, 28200; phone - 3875,7240, 
14250, 28400. For a certificate, send 
QSL and a 9 x 12 SASE to Reginald 
Gehret N2MAH, 125 E. Washington, 
Bath NY 14810. 

JULY 17-18 

STRATFORD, NY The Fulton County 
Historical Soc. will operate W2ZZJ 
1400Z-2000Z, July 17th and 18th, to 
celebrate the 167th anniversary of the 
birth of Dr. Mahlon Loomis, the Ameri¬ 
can wireless telegraphy pioneer, who 
was born at nearby Oppenheim. For a 
certificate, send QSL, contact #, and a 
510 SASE ONLY to WP77J, HC Box 80, 
Stratford NY 13470. 

JULY 24-25 

PORT HURON, Ml The Eastern Michi¬ 
gan ARC will operate K8EPV 1400Z Jul 
24-0200 Jul 25; 1400Z Jul 25; and 
1400Z-0200Z Jul 26, to commemorate 
the 68th Port Huron to Macinac Island 
Yacht Race. Frequencies: CW - 3.710, 
7.110, 21.110; SSB - 3.910, 7.262, 
14.262, 21.312, 28.393. For a unique 
certificate, send QSL and 9x12 SASE 
to K8EPV, 1640 Henry St., Port Huron 
Ml 48060. 

PORT ORCHARD, WA Kitsap County 
ARES will operate AA7LP from 1700Z 
on July 24-0300Z July 25 (0900-2000 


Number 27 on your Feedback card 

Dealer directory 


DELAWARE 
New Castle 

Factory authorized dealer! Yaesu, ICOM, Ken¬ 
wood, ARRL Publications Callbook, ARE 
Hamllnk, AEA, Kantronics, Ameritron, 
Cushcraft, HyGain, Heil Sound, Standard Am¬ 
ateur Radio, MFJ, Hustler, Diamond, Butter¬ 
nut, Astron, Larsen, and much more. 
DELAWARE AMATEUR SUPPLY, 71 Mead¬ 
ow Road, New Castle DE 19720. (302) 328- 
772a 

NEW JERSEY 
Lodi 

North Jersey’s newest Two Way Radio and 
Electronics Dealer is now open. Sales of 
Ham. Business, Marine and C.B. two way 
equipment as well as Scanners, Shortwave, 
Electronic Kits, Antennas, Books, Cable Box¬ 
es and more. Friendly service and low prices. 
Advanced Specialties, 114 Essex Street, 
Lodi NJ 07644. (201) VHF-2067. 

NEW JERSEY 
Park Ridge 

North Jersey’s oldest and finest Shortwave 
and Ham Radio Dealer. Three minutes 
from Garden State Pkwy and NY Thruway. 
Authorized Dealers for AEA, Alpha Delia, 
Diamond, ICOM, Japan Radio Company, Ken¬ 
wood, Vectronics, Yaesu, Ham Sales. Lee 
WK2T. GILFER SHORTWAVE, 52 Park Ave., 
Park Ridge NJ 07656. (201) 391-7887. 

NEW YORK 
Manhattan 

Manhattan's largest and only ham Radio 
Store, also full line of Business. Marine, Avia¬ 
tion, Shortwave Radios and Scanners, and 
Cellular Phones and Beepers. Large selection 
of Books, Antennas, Test Equipment, coaxial 


cable and parts, Full Service Repair Lab on 
premises. Our 44th Year...We carry all major 
lines: MOTOROLA, ICOM, KENWOOD, YAE¬ 
SU, BENDIX KING, ASTRON, AEA, SONY, 
PANASONIC, MFJ, CCTV CAMERAS AND 
MONITORS, BIRD WATTMETERS, FRE¬ 
QUENCY COUNTERS, SCANNERS, HY¬ 
GAIN, VIBROPLEX, HEIL, CALLBOOK, AR¬ 
RL OTHER PUBLICATIONS. Open 7 days 
M-F, 9-6 p.m.; Sat.. 10-5 p.m., Sun. 11-4 p.m. 
We ship Worldwide. Call, Fax. or write for in¬ 
formation and prices. Your one Source for 
HAM and Business Radios . . . BARRY 
ELECTRONICS, 512 Broadway, New York 
NY 10012. (212) 925-7000. FAX (212) 925- 


Cotumbus 

Central Ohio’s full-line authorized dealer for 
Kenwood, ICOM, Yaesu, Alinco, Japan Radio, 
Standard, AEA, Cushcraft, Hustler, Diamond 
and MFJ. New and used equipment on dis¬ 
play and operational in our new 10,000 sq. ft. 
facility. Large SWL Department too. UNIVER¬ 
SAL RADIO, 6830 Americana Pkwy., 
Reynoldsburg (Columbus) OH 43068. (614) 
866-4267. 

PENNSYLVANIA 

Trevose 

Authorized factory sales and service. KEN¬ 
WOOD, ICOM. YAESU. featuring AMER¬ 
ITRON, B&W, MFJ. HYGAIN, KLM, 
CUSHCRAFT. HUSTLER. KANTRONICS. 
AEA, VIBROPLEX, HEIL CALLBOOK, ARRL 
Publications, and much more. HAMTRONICS, 
INC., 4033 Brownsville Road, Trevose PA 
19047. (215) 357-1400. FAX (215) 355-8958. 
Sales Order 1-800-426-2820. Circle Reader 
Service 298 for more information. 


Dealers: Your company name and message can contain up to 50 wofds tor as little as $420 yearly (prepaid), or $2t0 
for six months (prepaid). No mention ol man-order business please. Directory text and payment must reach us 60 
days rn advance of publication. For example, advertising lor the Aprt '92 issue must bo in our hands by February 1st. 
Mall to 73 Amateur Radio Today, 70 Rte. 202 N, Peterborough, NH 03458 


July 24 PDT) to celebrate the 20th an¬ 
niversary of Silverdale Whaling Days. 
Operations will be on 28.330 MHz 
(USB) and 147.510 MHz (FM simplex). 
For a QSL card, send your QSL and an 
SASE to Matt Amis AA7LP, 2196 Cali¬ 
fornia Ave . E, Port Orchard WA 98366. 

JULY 26-AUG 1 

CANTON, OH The Canton ARC will 
operate Station W8AL (1000 UTC-0200 
UTC) to celebrate the Pro Football Hall 
of Fame Greatest Weekend. Frequen¬ 
cies: SSB - 28.350, 24.950, 21.350, 
18.150, 14.270, 7.270, and 3.870 MHz; 
CW - 28.125, 24.910, 21.125, 18.080, 
14.050, 10.120, 7.125, and 3.700 +/- 
QRM. There will also be RTTY, packet, 
AMTOR, satellite, and 2-meter FM/SSB. 
SWLs are welcome. For an unfolded 
certificate, send your QSL with contact 
number and a 9 x 12 SASE, with two 
units of first-class postage. For a QSL 
or a folded certificate, send your QSL 
with contact number and a #10 (busi¬ 
ness size) SASE to Randy Phelps 
KD8JN, 1226 Delveme Ave. SW t Can¬ 
ton OH 44710-1306. 

JULY 30-AUG 1 

WIESBASDEN, GERMANY CQ de 
Frankensteinll The Wiesbaden ARC will 
operate Station DAI WA from 2000 UTC 
July 30-1200 UTC Aug. 1, on 80-10m in 
SSB, CW, and digital modes, from the 
famous castle near Darmstadt, during 
their 4th annual Castle Frankenstein 
DX-pedition. QSL via the bureau or di¬ 


stamps" to Robert Kipp DJOPU, Hugel- 
straBe 25, D-6070 Langen, Germany. 

JULY 30-AUG 8 

MIDDLETOWN, OH The Dial ARC will 
operate club station W8BLV from the 
National Hot Air Balloon Champi¬ 
onships, evenings and weekends. Fre¬ 
quencies: SSB - 3.965, 7.265, 14.265, 
21.365, 28.365 and 2 meters. CW - 10 
kHz from the bottom of Novice bands. 
For a special balloon QSL, send your 
QSL and a SASE to Ernest Howard 
AG8Y, 4003 Lewis Street, Middletown 
OH 45044. 

AUG 2-8 

GRAND HAVEN, Ml Members of the 
North Ottawa ARC will operate K8AR 
1200Z-2100Z Aug. 2-8, to commemo¬ 
rate the 203rd Anniversary of the U.S. 
Coast Guard from Coast Guard City 
USA. Operation will be in the bottom 
portion of the General phone subbands. 
For a certificate, send QSL card and a 9 
x 12 SASE to NOARC, PO. Box 44, 
Ferrysburg Ml 49049. 

AUG 12-14 

GLENS FERRY, ID The Southern Ida¬ 
ho Hams will operate K7QQP to cele¬ 
brate the Three Island crossing of the 
Oregon Trail. Operation will be on SSB - 
75m, 40m, 20m 15m General portion; 
10m Novice/Tech portion, Thurs. 1800Z- 
Sun. 0600Z, or as long as conditions 
last. For a 3 x 6 card, send your QSL 
card and an SASE to Paul KB7QHH, 


rect with two or three IRCs or ‘Green- 5107 Grover, Boise ID 83705. 


VIDEO SYSTEMS 

MINI-CAMERA 

Size: 1x1x2 in. Weight: 2.5 oz. 

Power: 7-14V/80mA. Sens: 2 lux @ fl.8 
Lens: 3mm, 4mm. Output: NTSC @ IV. 

The camera has been used in: ATV, Security 
and Surveillance, R/C airplanes and Robots! 
$269 +s/h 

TRANSMITTER, 434MHz. 

ATVM-70, a 80mW. Mini-size 1x1.3 in., 2.5 oz. 
Power: 7-9.6V/80mA. 

$129 +s/h Satisfaction 

Guaranteed! 


DOWN-CONVERTER 

For 434 MHz. Low noise 
MOSFET front-end for 
greater sensitivity. Output 
on TV channels 3-4. 

$89 +s/h 


Order Now, 
from stock! 
(800) 473-0538 

or (714) 957-9268 
for technical 
information. 


MICRO VIDEO PRODUCTS 

1334 S. Shawnee Drive, Dept H 
Santa Ana, CA 92704-2433 
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Never Say Die 

Continued from page 4 
Data Communications 

It s one thing to be able to talk and 
another to tind out whal to talk about. 
I d like to see some sort ot system 
where I could get a dump of subjects 
of interest to the chap I'm talking with. 
My computer would highlight anything 
of mutual interest, giving us an edge in 
starting a conversation of interest to 
both of us. We should be able to dump 
something like that In a couple of sec¬ 
onds. Work on it, okay? 

Yes, I know we aren't permitted to 
mix packet and voice on the same fre¬ 
quencies, so we ll need to get some 
Special Temporary Authority (STA) 
permits to develop these multimode 
communications systems. You 
shouldn t have any problem getting the 
permits. 

A New Day Dawning 

If we can pull this off I believe this 
could completely revolutionize the am¬ 
ateur service. We ll be able to really 
build some international friendships. 
Special interest nets will start growing 
around certain frequencies. For the 
first time we ll be able to actually talk 
with each other instead of lecturing. 

It's going to be a lot easier to get 
kids Interested in hamming. We may 
even be able to get our growth rate 
back where it was 30 years ago! 


We've got 100,000 ham channels sit¬ 
ting unused just on 10 GHz, so we 
could use a few more hams. 

With our being able lo lalk in 
groups sharing channels we ll be able 
to handle substantially more operatois 
on our HF bands. We may have to m- 
sist lhat lhe ARRL shelve its confound¬ 
ed DXCC award so operators in rare 
countries aren't swamped with wallpa¬ 
per hunters. 

I would never say it, but there are 
those who claim that country hunters 
are trying to compensate for Inferiority 
complexes. There are thousands of 
addicted ops who will fight the pile-ups 
lor hours to get a five-second signal 
report from some damned rock stick¬ 
ing out of the ocean. I'd like to see 
their explanations to St. Peter about 
this silly waste of a life. 

How Was Dayton? 

Well, I had a good time . . . how 
about you? Oh, it was crowded. No, it 
was far beyond being crowded ... it 
was packed solid. On Saturday there 
wasn't any way to get around. The ex¬ 
hibits had people stacked two and 
three deep, which left almost no room 
for anyone trying to get through the 
aisles. I got around as best I could, 
jumping up near each booth to try and 
see over the crowd what was being 
exhibited. I’d hoped to pick up litera¬ 
ture, meet the entrepreneurs, and ask 
a lol of questions, but getting close 


enough to talk turned out to be difficult. 

Yet many dealers were complaining 
that sales were.way down from last 
year. I did see a lot of stuff being car¬ 
ried from the Ilea market to cars, but 
not much In Ihe way of new gear going 
that way. 

There was an industry meeting on 
Thursday evening ... run by CQ mag¬ 
azine. II turned out to be mostly a pro¬ 
motion effort for a series of profession¬ 
al hamfests they’re planning. They 
seem to feel there's big bucks to be 
made In hamfests. Maybe. I guess the 
thing that puts me off is that hamfests 
haven’t seemed to change much In the 
55 years since I attended my first. 
Well, maybe they don’t need to. 

One motivation for the commercial¬ 
izing of hamfests seemed to be the 
lack ol any regular hamfests in North¬ 
ern and Southern California. Wfth over 
a hundred thousand hams in that area, 
obviously {they opined) it should be 
able to support two yearly hamfests. 
Having attended quite a few California 
hamfests, I'm skeptical. In case you 
haven't been out there, California 
hams are different. They have shown 
that they are able to stay away from 
hamfests In huge numbers. Perhaps 
whatever weird psychological forces 
drove these strange people to move to 
California doesn t encourage them to 
seek Ihe comfort of crowds. They 
seem to be a bunch of Individuals, with 
little of the lemming-drive of Eastern¬ 


ers to pile up into large human masses 
such as we see at Dayton, Boxbor- 
ough, Atlanta and other such ham¬ 
fests. 

Armed with what seemed to be an 
instant statistic that 41% of all ham 
gear is bought at hamfests, the CQ 
team is going to try and organize the 
hamfest business. What s the “G" code 
for “good luck’? 

I Lusted. 

I saw an awful lot of new equipment 
that got my juices going. Great stuff. 
Wait’ll you get a load of the stuff AEA 
has for you. They've got a great SWR 
gadget that plots the SWR vs. frequen¬ 
cy tor you. At S400 it s a bit pricey tor 
most hams, but what a great gadget 
tor clubs to buy and share. Once you 
see it, if you ever want to have your 
antennas working at their best, you re 
going to have to get one of these 
killers. 

And of course their new packet 
contraption does so much that they 
should have a 10-hour video training 
course just to get you familiar with 
what they’ve crammed into that little 
box. 

There were some fabulous new lin¬ 
ear amplifiers that would look great In 
my shack. And maybe it’s time to de¬ 
cide which new rig to get. and what 
kind of an antenna will give me a mon¬ 
ster signal on 20m. 

Continued on page 88 


Unde Wayne's Bookshelf 



Your One-Stop Shopping 
Headquarters 

In stock and ready to ship 
direct to you. 

Reference Manuals, Shortwave Handbooks, 
ARRL Books, Antenna Handbooks, UHF/VHF, 
Books For Beginners, Code Tapes and 
Software For The Computer. 

Turn to pages 94 & 95 to see our current selection 

Don’t Delay-Call Today 

Our order department is just a phone call away. 

800-234-8458 m ^ 



AUTOMATIC 
SIMPLEX REPEATER 



THE SR-7110 CONNECTS TO ANY TRANS¬ 
CEIVER TO MAKE A SIMPLEX REPEATER 

• Portable or mobile repeater to increase the 
range of HTs • Emergency repeater • Test 
repeater to hear your own signal • Test for 
skip conditions • Unmanned hidden trans¬ 
mitter • Calling frequency machine 

The 7110 has two modes of operation. In the 
automatic mode the repeater only repeates 
when there is no reply to a transmission 
within two seconds. In the continuous mode 
all transmissions are repeated without delay. 
The 7110PL has a PL decoder so the 
frequency can be used without the repeater. 
SR-7110 $200.00 SR-7110PL $275.00 


~7 474 CHARLOTTE ST. 

INTERCONNECT LONGWOOD, FL 32750 
SPECIALISTS INC. TOLL FREE 800-633-3750 
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Never Say Die 

Continued from page 86 

And I Talked, Too. 

For two hours! And it was only 
Sheny pulling my sleeve, reminding 
me that we might miss our plane 
and the increased signs of trustralion 
of the AMSAT bunch, who had the 
next stint In the room, that stopped 
me. What did I tafc about? Oh, all this 
stuff I've been writing in my editorials, 
in my Declare War book, and Declare 
War Updates. I talked about my 
sneaky plan to get everyone off sim¬ 
plex and into duplex operation ... a 
move which we should have made 50 
years ago. 

I talked about EMFs and cancer. I 
talked about how our cells communi¬ 
cate. And ecoscams; the plight of IBM 
and what could be done to save the 
collapsing giant ... if anyone thinks 
Big Blue is worth saving. I talked 
about our basis and purpose (97.1) 
being totally obsolete, the stupid pro¬ 
posed VAT, del unding NASA and the 
superconducting supercollider, how 
America can make money on foreign 
loans Instead ol just throwing it away, 
and so on. 

Oh yes, I also mentioned a huge 
coincidence that I’ve recently discov¬ 
ered. You're probably going to dis¬ 
agree with my take on this, but I'll tell 
you anyway. I've noticed that there 
seem to be almost no well-educated 
poor people ... and almost no poorty- 
educated rich people. Now, it struck 
me that this may not be entirely an 
accident. Could there be a correlation 
between education and success? And 
il there is, do you think this might be 
enough lo convince kids that educa¬ 
tion really is Important if they’re Inter¬ 
ested In not being poor all their lives? 

Ol course they may prefer to play 
the odds that they'll become success¬ 
ful performers, athletes, politicians, or 
clergy, where an education isn't criti¬ 
cal. At least for a while. Then, how 
many rich boxers are there? How 
many rich ballplayers? Dozens. And 
how many rich business people? Mil¬ 
lions. But is that enough to get people 
to think? 

The cold, wet, windy weather 
drove the flea market scavengers in¬ 
side, making it even more difficult to 
move around. It finally got to where it 
was no longer possible to talk with ex¬ 
hibitors ... I couldn t get near 'em . . . 
so Sherry and I headed back to 
crowd-free New Hampshire. 

I did enjoy meeting a bunch of old 
friends. Not having a booth this time 
gave me a lot more freedom to get 
around. I wore a 73 hat so people 
could spot me, but I found that no one 
looked at hats. Too bad, because I 
had It all decorated with badges and 
buttons ... my submarine combat pin 
from WWII, my Royal Jordanian Ra¬ 
dio Society (JY8AA) pin, my Korean 
Amateur Radio League (HL9WG) pin, 
one from New Zealand, one from Chi¬ 
na, Russia, and one from Poland. My 
hat was decked out like a CBer’s vest 
at a CB picnic. No one noticed. Heck, 
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I even had a little gold hand key, my 
Old Old Timer’s Club pin, and my old 
Boy Seoul pin from the ’30s. I used to 
have some pins for winning ARRL 
contests, but some ex-employee mer¬ 
cifully swiped ’em. Yes, of course I 
had my ARRL 50-year pin on there, 
right up front. And one from Erasmus 
Hall High School. Well, what on earth 
else could I do with all that memora¬ 
bilia? Waste of time. It was invisible. 
Phooey. 

The post office has been putting 
oul some postage stamp pins, so I 
put on the 5c ham stamp, ugly as it is 
. . . and a Scott Joplin stamp pin, pro¬ 
moting the five Greener Pastures 
Joplin CDs I’ve put out so far. I put on 
a skin diving pin, but couldn’t find any 
ol my skiing pins. Just as well. 

So I’ll put the hat, with all the pins 
on It, up in the attic, and go barehead¬ 
ed at future hamfests. You had your 
chance to admire my collection and 
you muffed it . . . all 30,000 or so of 
you. 

Ham of the Year! 

I was delighted to see that the 
Hamvention Ham of the Year award 
went to Harry Dannals W2HD. Harry 
and I go way back. 

The main reason for giving him this 
prestigious award was Harry’s getting 
the QCWA to support the no-code 
proposal ... a change ot heart on his 
part which amazed me at the time. 
That's what 1 would have expected ol 
Harry Gartsman W6ATC, the previous 
president, tor whom I have a ton ol 
respect, but Dannals has been so 
steadfastly pro-CW all of his life that I 
was certainly surprised. 

I first ran into Harry when he ran 
lor ARRL Hudson Division Director in 
the '50s. I think this was when he be¬ 
came a big Wayne Green fan. He’s 
been talking about me at hamfests 
and over the air to anyone who will 
listen ever since. I understand that 
now that he’s retired all he does is sit 
and talk on a Virginia repeater day 
and night, mostly about me. I count 
him as one of my number one fans. 

Harry’s big aim in life was to be an 
ARRL director. I think his father had 
been one and he wanted to prove to 
his father that he could do It too. I re¬ 
member his father, a true CW fanatic, 
t remember him diligently jamming DX 
phone ops on the low end of 80m with 
endless CQs. This is still one of the 
more popular aspects of our hobby. 

When I worked with Chet K2EAF 
on the 1960 ARRL National Conven¬ 
tion in New York City, Harry was the 
president of the Hudson Amateur Ra¬ 
dio Council, which sponsored the 
show, Harry came across to many 
people as a small-minded, fatuous, 
ARRL apparatchick. I was there when 
he was elected to that position by the 
newly formed Council. He managed 
this coup by outtalking everyone else, 
even though he didn't really have 
anything to say. No, I was not jealous. 
I was busy starting 73 at the time, so 
running HARC was not an option lor 
me. Plus, I was the president ol the 
Porsche Club of America. I was just 
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amused that the deciding factor In 
who was elected turned on who 
talked the most, and never mind what 
they had to say. I filed that away In my 
mind just in case something like that 
ever came up where 1 wanted to be a 
club president. 

After Mort Kahn W2KR retired as 
Hudson Division director. Harry 
grabbed that job. It was Mort, a re¬ 
tired mBIionaire, who was the brains 
(a term which obviously I am using 
loosely) behind the ARRL’s Incentive 
Licensing" fiasco ... by lar the worst 
disaster in the history of the hobby. 
Harry, a devoted company man, rose 
to the presidency ol the League. I at¬ 
tended several of his talks at conven¬ 
tions and found no reason to change 
my earfy opinion of him. 

I always admired the League's 
ability to overlook their rules against 
directors working in the communica¬ 
tions industry when It came lo Harry, 
who worked in the communications 
department of an aviation company. I 
got the feeling that they invoked that 
rule only when someone was running 
for director who had not come up 
through the League trattic-handling 
system. 

I saw no signs that Harry had 
shown any signs of Initiative while 
ARRL president, so his tum-around 
with the QCWA was an eye-opener. 
The new Harry was a winner, so I'm 
delighted that he's been honored by 
the Hamvention. I've known most ol 
their award winners . . such as Bill 
Pasternak WA6ITF, who wrote lor 73 
for years. Heck, he helped me move 
the magazine from Brooklyn to New 
Hampshire back in 1962. Another 
winner was Carole Perry WB2MGP, 
who writes our Novice column, and 
has had a profound Impact on our 
hobby. 

We ought to have more awards lor 
outstanding hams. Naturally my twist¬ 
ed mind suggests that we should 
have both good and bad awards. We 
ought to have some way to honor 
Herb KV4FZ for his yeoman work in 
erecting an outhouse over 14.313 and 
giving amateur radio Its biggest-ever 
black eye. And a posthumous award 
to W2BIB for his great work In jam¬ 
ming medical emergency nets. And 
let’s not forget K1MAN, the man who 
rains on our parade wBh endless self- 
promoting blind broadcasts. 

The good guys, like John Williams 
W2BFD, who pioneered RTTY; and 
Sam Harris W1FZJ, who showed us 
what could be done with moonbounce 
and invented the parametric amplifier, 
got passed by. How about Bill Hois- 
ington K1CLL, who got a whole gen¬ 
eration building UHF equipment? 

Now that Harry has turned against 
CW, will we see the QCWA promoting 
no-code Extra Class licenses? That’ll 
Increase Harry’s esteem even more in 
my tired old eyes. And If you're ever 
near Virginia please look for Harry 
and find out why he's such a devoted 
fan of mine. He's on the repeater day 
and night, so you can't miss him. But I 
do wish he’d take off at least a hun¬ 
dred pounds so he’ll live longer and 


thus be able to spread the good old 
Wayne Green word longer. 

Reflecting The Recession? 

Despite the crowds, many ex¬ 
hibitors I talked with felt that atten¬ 
dance was down this year. And I was 
surprised to find some areas where 
there had been exhibitors in the past, 
but were now sitting empty and un¬ 
used. Apparently the recession has 
hit amateur radio. Well, it isn’t going 
to be anything like Ihe disaster of 
1964, when amateur radio sales 
dropped 85% in one year. 

As I explained a few months ago. it 
wasn't the recession that caused 73 
to not have a booth this year. We 
looked at the sales figures over the 
last few years and lound lhat most of 
the Dayton bunch were already sub¬ 
scribers. We weren’t picking up 
enough new subscribers to pay tor 
the booth, shipping the exhibit, plus a 
couple people to handle it. And I 
found that having a booth kept me 
from seeing as much ol the show as I 
wanted ... crowds permitting. 

I’ll be interested to hear from any 
exhibitors on how the show went. 
Was it profitable? It you’re not sure 
how you can tell, use the same yard¬ 
stick as you would tor any olher pro¬ 
motion...did you sell at least 10 times 
the total cost of the show in merchan¬ 
dise? And that's it you're making at 
least a 10% net profit with your prod¬ 
uct. If you’re making 20% net, then 
you can get away with only live limes 
the cost ot the convention in sales to 
break even. 

il sales are really down, this may 
turn out to be a poor time lor CQ to 
launch a series ol commercial ham¬ 
fests. 

Review: Universal Time Piece 

What kind of a crummy hamshack 
doesn't have a large clock on Ihe 
wall? Pathetic! No wonder I get so 
many QSL cards with Ihe wrong time 
on ’em. Nitwits. Lids. You want a nice 
big clock that’ll keep accurate. Fur¬ 
ther, since this is your hamshack you 
don’t want just any lousy big clock up 
there. Your want to cream your visi¬ 
tors with a high-tech scientific dock 
. . . one that will have them asking 
questions you can smugly answer, 
but which they won’t understand. It’s 
the only way to run a hamshack. You 
are an electronic genius and they are 
morons, and remember lhat. But 
please be kindly in your condescen¬ 
sion. 

The epitome of clock one-upman¬ 
ship is the Spectra-Com WWV-format 
Universal Time Piece, available trom 
JZO Research. This 10-inch colorful 
beaut deciphers Ihe scratches, 
buzzes, bleeps, tones, clicks, and an¬ 
nouncements trom WWV. It tells you 
when to listen to get solar storm activ¬ 
ity reports, which is something no 
bone-and-fried amateur can be with¬ 
out for more than a day. (Regular 
price, S49.95; limited introductory 
offer, S29.95; plus $4.50 S&H. JZO 
Research, 7140 Colorado Avenue 
North Minneapolis MN 55429.) R 




New Products Continued from page 75 


PKT ELECTRONICS 


PKT Electronics’ PC Packet Sta¬ 
tion™ is a complete 2 meter packet 
amateur radio station on card for IBM 
compatible computers—simply plug in 
the PC, add an antenna and you're on 
the air. The PC Packet Station con¬ 
tains a quality Motorola 5 watt 
transceiver and a modem. It fits a stan¬ 
dard IBM PC half-card slot and is com¬ 
patible with both XT and AT comput¬ 
ers. No external power is required. 
This is an ideal amateur station for 
computer users with the new no-code 
Technician Class license. There is no 


significant RFI interference—Flexlam 
RF shielding and proper RF bypassing 
keeps RF out of your computer and 
CPU ‘'noise" out of your radio. It comes 
complete with TNC software and a 
manual. 

The PC Packet Station is priced at 
$419 for a single channel and $459 for 
a dual-channel unit. For more informa¬ 
tion, contact PKT Electronics , Inc., 
2668 Haver straw Ave., Dayton OH 
45414; telephone: (513) 454-0242, 
Fax: (513) 454-0242. Or circle Reader 
Sen/ice No. 205. 




GORDON WEST 

Amateur radio operators wishing to 
upgrade to Advanced Class may now 
obtain the 173-page FCC license 
preparation book written by well- 


known instructor Gordon West 
WB6NOA. The Advanced book covers 
all 507 examination questions, four 
possible answers for each question, 
and West’s unique explanations. The 
first 18 pages are devoted to bringing 
the licensed radio amateur up to date 
on recent changes within the Amateur 
Radio Service. Chapter 3 specifically 
guides the radio amateur through test¬ 
ing procedures for the Advanced 
Class exam. Gordon West covers 
each question including why the right 
answer is correct and offers tips on 
how to solve some of the Advanced 
Class math problems. West gives 
some formula shortcuts not found in 
any other publication. 

The Advanced Class FCC license 
preparation book is available through 
most amateur radio dealers, or mail 
order from the W5YI Group at {800) 
669-9594 for $9.95. For more informa¬ 
tion, contact Gordon West's Radio 
School, 2414 College Drive, Costa 
Mesa CA 92626; (714) 549-5000. Or 
circle Reader Service No. 209. 


LIGHTNING INDUSTRIES 


MacRadio™ from Lightning In¬ 
dustries is an interactive study pro¬ 
gram for the new pool of FCC test 
questions for the Novice and Techni¬ 
cian Class licenses. It contains all 
possible questions and answers that 
can be asked on a test. The questions 
and answers can be studied as flash 
cards or as practice tests. MacRadio’s 
test generating function produces 
FCC-style examinations at the push of 
a button. The test can be taken on¬ 
screen or printed for use in a class¬ 


room. MacRadio is fully compatible 
with the Macintosh System 7.0 and 
6.07, and is shipped with a FiyperCard 
2.1 player. Minimum hardware re¬ 
quirements are the Macintosh Plus 
with 2 MB of RAM and a hard disk. 

MacRadio is priced at $29, plus $3 
shipping. California residents add 
sales tax. For more information, con¬ 
tact Lightning Industries , 1806 Mll- 
mont Dr., #125, Milpitas CA 95035; 
(408) 942-7998, Fax: (408) 262-5441. 
Or circle Reader Service No. 203. 


MILESTONE TECHNOLOGIES 


Milestone Technologies has re¬ 
leased Milestone LOGMASTER l|, an 
update of the popular ham radio and 
SWL log-keeping program for DOS 
computers. The new version repre¬ 
sents a complete redesign, incorpo¬ 
rating a lot of changes requested by 
our customers, especially in the areas 
of the user interface, performance, 
contest operation and reporting. Mile¬ 
stone LOGMASTER and the CODE¬ 
MASTER Morse training application 
have been continuously upgraded 
since their initial release in 1985, and 
this upgrade takes advantage of the 
latest compiler, database and proces¬ 
sor technology. User control of the 
program has been significantly en¬ 
hanced and there is a completely new 
user interface which supports {but still 


does not require) the use of a mouse. 
A completely reworked database de¬ 
sign allows for the maintenance of 
multiple logs for special purposes, 
such as DXCC and contesting, and 
the number and size of logs is limited 
only by the available disk storage 
space. A key feature is ease-of-use: 
Anyone who can keep a paper log 
can use LOGMASTER straight out of 
the box. 

LOGMASTER il is priced at 
$29.95. Current users of LOGMAS¬ 
TER can upgrade for a nominal han¬ 
dling charge of $10. For more infor¬ 
mation, contact Milestone Technolo¬ 
gies, 3140 South Peoria St., Unit K- 
156, Aurora CO 80014-3155; tele¬ 
phone: (303) 752-3382.. Or circle 
Reader Service No. 204. 



DOUGLAS 
RF DEVICES 

Douglas RF Devices has released a 
PC board and component kit for the 
Roanoak Doppler DF Unit featured in 
Transmitter Hunting-Radio Direction 
Finding Simplifed by K0OV and 
WB6UZZ. This unit offers the same 


ease and flexibility of use as 
other systems costing 10 
times as much. The Roanoak 
Doppler DF Unit features a 
16-LED circular indicator 
which provides 22.5 degree 
resolution which is quite ade¬ 
quate for mobile use. The kit 
comes ready-to-assemble, 
with over 95% of the entire 
project on the PC board and 
it can be assembled in 
about an hour. 

The board and component kit 
sell for $87.50 postpaid; Transmitter 
Hunting is $19.95 plus $2.90 shipping. 
Enclosure kits and antenna array kits 
will be released soon. California resi¬ 
dents add sales tax. For more informa¬ 
tion, contact Douglas RF Devices, P.O. 
Box 246925, Sacramento CA 95824- 
6925; telephone: (916) 688-5647. Or 
circle Reader Sen/ice No. 206. 


CURRY COMMUNICATIONS 


Curry Communications is offering 
two new products. The LF2A is a com¬ 
pact active antenna system for opti¬ 
mum low frequency reception In noisy 
environments. It features broadband 
coverage from 4 kHz through 450 kHz 
and more than 90 dB attenuation at 
540 kHz. Low-profile and portable, 
it mounts easily to any pole or mast. 
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It virtually eliminates power line noise 
and hash, 10-element filtering elim¬ 
inates AM/SW broadcast interference. 
There is substantial reduction in TV 
horizontal oscillator interference 
and light dimmer interference is elimi¬ 
nated. 

The Model ANB-1089 receiving pro¬ 
cessor provides any long-wave receiv- 

1993 


er with improved flexibility and recep¬ 
tion capabilities. The ANB-1089 fea¬ 
tures: a selectable 20 dB gain pream¬ 
plifier; a 15 kHz bandwidth filter; auto¬ 
matic noise blanking {threshold ad¬ 
justable); adjustable IF shift; continu¬ 
ous coverage from 10 kHz to 450 kHz; 
and a connection for oscilloscope mon¬ 
itoring of noise blanking. It's ruggedly 
built, small, and portable. 

The LF2A is $155 ppd.; the recom¬ 


mended collapsible 60" stainless steel 
antenna is $13; and additional 25-foot 
Interconnecting cables are $6 each. 
The ANB-1089 is $108.52. California 
residents must include sales tax. For 
more Information, contact Curry Com¬ 
munications, 737 North Fairvlew 
Street, Burbank CA 91505; (818) 846- 
0617. Or circle Reader Service No. 
207 for the Model LF2A; No. 208 for 
the Model ANB-1089. 








Number 30 on your Feedback 

Random output 


First QSOs 

Almost every ham has an elmer in 
his or her past. I had several, mostly 
the faculty advisors and other members 
of the Brockton (Massachusetts) High 
School Amateur Radio Club. Some¬ 
where buried in a box are the high 
school yearbooks that contain the 
names and pictures of these elmers, 
but I can't for the lite of me remember 
their names off the top ot my head. 
Maybe I ought to dig out those old 
books. 

I remember my very first GSO under 
my own callsign. It was with a station in 
Dallas, Texas, and I don’t even have to 
look In my first logbook to tell you that it 
was on the 15 meter Novice band. My 
callsign at that time was WN1UIR, soon 
to be changed to WA1UIR when the 
FCC stopped giving Novices the special 
WN prefix. Since I was operating from a 
fellow radio club member’s home sta¬ 
tion, I dutifully signed WA1UIR/1, as 
was required at the time. 

Like probably hundreds of thou¬ 
sands of other first QSOs, mine was 
made on a Heathkit HW-16. For those 
of you who have never had the plea¬ 
sure of a QSO on a HW-16, I pity you. 
To my 14-year-old eyes, it was the em¬ 
bodiment of wonder and adventure. It’s 
diaJ lighting emitted a soothing glow in 
the dark, coot basement of my friend’s 
house. The matching VFO allowed us 
access to the entire Novice HF frequen¬ 
cy allocation. 

My friend made a few contacts, and I 
copied along. Finally, he turned the 
straight key over to me and said, “Go 
ahead . . . give it a try.” I tuned around 
and found an open spot and committed 
my first act of RF emission. 

"'CQ CQ CQ YQ CQ YQ DE 
WNlUIR . . Oh, no! What’s a slash? 
OK, OK ... I got it . . . 71 WN1UIR/1 
WN1UIR/1 K...” 

Almost immediately, I heard my very 
own callsign coming through the speak¬ 
er of the HW-16 at approximately the 
same speed I had been sending, which 
was, of course, about three times the 
speed I could copy. I got as far as WA5, 
then froze. Luckily, my friend was copy¬ 
ing along, and he quickly showed me 
the station’s callsign circled on the top 
of his piece of paper. Phewl 

I sent both callsigns, then imitated 
the few QSOs I had watched my friend 
make. I sent my name, QTH and signal 
report. I also managed to say that It 
was my very first QSO, then sent 
“HW CPY?" and both callsigns again. 
After the KN, I quickly grabbed my 
pencil, determined to show my friend 
that I had actually passed the Novice 
code test. 

"FB DAVID—NAME HR IS BILL 
BILL BILL—QTH IS DALLAS DAL¬ 
LAS—UR RST RST IS ..Jeez, this is 
tiring! Ohmagod, I hate numbers! What 
was that? Did you get that? He's 
speeding up! Calm down . . . Calm 
Down! .. . CALM DOWN!! Forget about 
what you missed. Just start copying 
again. 

“SB—SO BK TO YOU DAVID - 
WN1UIR/1 DE WA5 . . 

My friend quickly showed me his 
perfect copy, filling in the halt that I had 
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missed. My RST was 569, with QRM 
and QSB. What was that? Oh yeah . . . 

I remember. . . interference and fading. 
OK ... my turn again. Gee, my hand 
hurts! 

“. . . DE WN1U1R . ,What was the 
slash? I forgot the slash! Oh, yeah,.. 
/I—FB BILL—SLD CPY HR— 1 ’ Now 
what do I say? I have absolutely noth¬ 
ing to say to this guy. Maybe if I just 
shut the rig off he'll think I had a heart 
attack or something. Or maybe he'll 
spend the next few days fruitlessly call¬ 
ing WN1UIR/1, finally turning my call- 
sign over to the FCC as a rude and 
shameless example of a bad amateur 
radio operator. I’ll lose my license. I'll be 
fined . . . thrown in prison ... my Dad 
will lose his job and my family will be 
ridiculed and scorned! 

My friend saved me from this dread¬ 
ful fate by suggesting, "Why don't you 
tell him what rig you're using, then tell 
him that you’re operating from a friend’s 
house? Since you're not in the Callbook 
yet, you could tell him you really want 
his QSL card, then send your address. 
Then, maybe mention the nice spring 
day we're having. Tell him how old you 
are, and that you got your license at 
your high school radio club." 

Great Ideas! I launched into a 10- 
minute monologue mentioning each 
and every one of these things. I always 
found it much easier to send CW than 
to receive, so I had no trouble banging 
away, though I lost my place a few 
times and I'm sure I misspelled a few 
words. After finishing my life's story, I 
turned to my friend and asked, “Now 
what do I do?" “How about letting him 
talk for a while,” he helpfully suggested. 
Darn, that means I have to copy again. 
Oh well, 1 guess there's no way to avoid 
it. I sent the callsigns and grabbed for 
my pencil. 

There were at least three other CW 
signals coming through the speaker 
now, none of which I could copy. My 
friend said he had our station, pointed 
out which one of the CW signals was 
the WA5 f s, then we both struggled to 
copy the fading signal: 

"... QSB -. . . QSL OK -... SAY 
73 73 ES ... AGN ... DE WA5 .. /’ 

Now what do I do? I didn't get any of 
that! I can't respond if I don't know what 
he said! 

My friend calmly explained that my 
WA5 was saying good-bye, and that I 
should teil him that the QRM and QSB 
were getting worse, thank him for the 
QSO and say 73 ... which I did like an 
old pro (if I do say so myself). 

That was it. My first QSO. I was offi¬ 
cially an amateur radio operator. We 
looked up Bill’s address in the Callbook, 
and I sent out my first QSL card, writing 
“Tnx fer my first QSO!" on the back. A 
week or so later, a glossy black QSL 
card with silver printing showed up in 
my mailbox. 

Since that day, I’ve had thousands of 
contacts using many different modes. 
Most of them are just letters written in a 
logbook, but I'll always remember that 
first one . . . and the patience of my 
friend and that ham in Dallas. 

A few years ago I had the privilege 
Continued on page 62 
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The summer doldrums . . . you’re 
probably tired of hearing that by now. 
July Is not considered a particularly 
good month on the HF bands because 
of the high QRN levels and the high ab¬ 
sorption of signals surrounding midday. 
However, short skip will prevail on some 
bands during daylight hours, and there 
will be reasonable DX in the mornings 
and afternoons (local time). Here's what 
you can expect for general conditions. 

10 Meters/12 Meters 

Some north/south DX paths open in 
the afternoon. Short skip out to 1,200- 
1,500 miles should be good on most 
days (calendar symbol “G,” "G-F,” "F- 
G”). 

15 and 17 Meters 

There will be fairly good DX to coun¬ 
tries below the equator during daylight 
hours (only on “Good" days), 
peaking during the afternoon. 

During the day, there will be 
good short-skip and sporadic E 
communications out to about 
1,500 miles (for example, some 
east/west paths to Africa on 
"Good” days). 


20 Meters 

This is the DX band of choice 
during July, and worldwide DX 
can be expected on days 
marked “Good” (G) on your cal¬ 
endar. Best conditions during the 
day will be shortly after sunrise 
and shortly after sunset, al¬ 
though the band will stay open 
after dark. Excellent short-skip 
openings will take place through¬ 
out the day. 


40 and 30 Meters 

Evening, nighttime and early 
morning hours will provide DX 
on the "Good” (G) days. Around 
midnight the DX will be toward 
Europe; just before sunrise it will 
be toward Oceania and the Far 
East. Short skip will be excellent 
during daytime. As always, thun¬ 
derstorm activity and high noise 
levels will dim the results on 
some days. 

80 and 160 Meters 

Neither band will show much 


daytime activity because of the high ab¬ 
sorption of signals. Nighttime DX will 
depend on atmospheric noise levels 
(QRN), but you can expect some DX on 
the “Good” (G) nights. Short-skip will 
prevail on 60 during the day and night, 
with nighttime short skip out to 2,000 
miles or so. You can also find short skip 
out to 1,000 miles or so during the night 
on 160 meters. 

Using the Calendar 

The last week of the month is ex¬ 
pected to be the worst for operating, 
with the 28th through the 31st being 
particularly poor. For best conditions 
look at the “Good" (G) days and for 
trends from “Fair to Good” (F-G). It is 
possible that severe weather and other 
geophysical phenomena will take place 
on or around the days marked “Poor" 
and “Very Poor.” Batten down the hatch¬ 
es and be alert for warnings around the 
28th-30th, the days marked "Poor 1 ’ and 
“Very Poor.” 


EASTERN UNITED STATES TO: 


a >,n _ oo a w On « m i!i< «ja zi 


ALASKA 


£Q 



10 

20 

- 


- 

- 



AGENTlNA 

20 








_ 

10 

tens 


AUSTRALIA 

is 

- 


. 


- 

10 

10 




15 

CANALZONE 

IS 


20 

40 

40 

- 

10 

20 

to 

10 

UY1S 

lllllE 

ENGLAND 

_ 

_ 


- 




i5 

15 

15 

. 


HAWAII 

15 

20 

- 

- 

40 

40 

20 

10 

- 

* 

- 

IS 

INDIA 


- 

- 

- 

- 

* 

20 

20 



- 

- 


— 

19 

wm 



19 



- 

. 

. 

- 


19 

m 

o 

m 

PIE 

B 

Hi 

20 

10 

d 

ffTP 

IffTT 

|UIM» 



~ 

n 

m 

B 

19 

m 

B 

B 

- 

□ 

PUERTO fl ICO 

is 

10 

£0 

40 


. 

19 

19 

3 

d 

fPIti 

ran 


_ 

_ 

_ 

. 




_ 

- 

d 

d 

ra 


. 



. 

- 


- 


V9 

m 

19 

■ 

; WESTCO AST 

£0 

KW0 

40M0 

8ff<A 

- 

■ 


- 

B 

E3E 

93E 

ran 

CENTRA 

il 1 

UNITED STATES TO: 

ALASKA 

IS 

to 

d 

n 

— 

— 

B 

K9 

— 

m 

B 

15 

ARGENTINA 

IS 

to 


41) 







iff 15 

l> 

AUSTRALIA 

15125 

20 

to 



4 <r 

10- 




- 

lirit 

CANALZONE 

JO 

20 


- 



- 

is 

IS 

IS 

10 


ENGLAND 


40* 

at 



- 

- 

15 

15 

IS 

30 


HAWAII 

15 

:o 

;o 

20140 

40 

ac 

- 

20 


_ 



INDIA 






. 

- 

10 

- 

- 


- 

JAPAN 

15 

:o 

_ 

- 

- 

. 

- 

If 



_T 


MEXICO 

20 

.'O 

40 



. 

- 

IS 

IS 

1$ 

10 


PHILIPPINES 

15 

- 

- 

- 




10 



- 

- 

PUERTO RiCO 

?0 

?o 

40 





15 

15 

1$ 

10 

IS 

SOUTH AC RICA 

- 









IS 

15 m 

20 

USSR 

- 

- 

- 

- 

- 

- 

- 

20 

IS 

20 




ALASKA 

is 


20 

?0 

ia’4 o 

- 


- 


- 


1910 

ARGENTINA 

15 

20 

40T 

- 

- 





- 

KVIS 

IS 

AUSTRALIA 

is 

20 

20 

- 


40 



M 


- 

IS 

CANAL ZONE 

20 

20 

40l£0 

wto 

- 



10 

15 

IS 

15 

IS 

ENGLAND 


- 

- 

- 

- 





2 Or IS 

!0 

:o 

HAWAII 

ran 

ran 

Id 

o 

d 

d 



20 

- 

ran 

rati 

INDIA 

IS 

■a 

d 

- 

- 

- 

- 

£0 

10 


- 

- 


m 

m 

m 

m 

IEEZE 

n 

B 

B 

- 

- 


■BBS! 


m 

li 

iEE 

Iran 


* 

B 

m 

19 

ra 

ra 

m 

I PHILIPPINES 

IS 

IS 

20 

20 

20 

40 



ran 

d 

a 


mmg 

Id 

19 


E32 




IK9 

O 

ra 

ra 

ra 


m 






B 

B 

B 

ra 

3 




n 

n 

IB 

3 

B 


EJ 

3 

B 

3 

ra 

l&il&Z&iB 





IB 

- 

- 

- 

B 

ran 

gjjjg 

g3E 


w J)0d<Uyt wi. 


JULY 1993 

SUN MON TUE WED THU FRI SAT 





1 G 

2 G 

3 G-F 

4 F-P 

5 P 

6 P-F 

7 F-G 

8 G 

9 G-F 

10 F 

11 F-P 

12 P 

13 P-F 

14 F 

15 F-G 

16 G 

17 G 

18 G 

19 G 

20 G 

21 G-F 

22 F 

23 F-G 

24 G 

25 G 

26 G-F 

27 F-P 

_1 

28 P-VP 

29 VP 

30 VP 

31 VP-P 



















7g Amateur 


AUGUST iW 
ISSUf: 

USA $2.95 
Ca \ $5 95 
A W GI Vublicuiuitt 
Inienuitiimul Edition 



The Next Generation in Digital Communications 

73 Reviews the New AEA PK-900 
and PC Pakratt for Windows 



74820*08725 


08 















































































THE TEAM 

PUBLISHER/EDfTOR 

Wayne Green W2NSD/1 

ASSOCIATE PUBLISHER/EDfTOR 
David Cassidy N1GPH 


MANAGING EDITOR 

Hope Currier 

SENIOR/TECHNICAL EDITOR 

Charles Warrington WA1RZW 

EDITORIAL ASSOCIATES 

Sue Jewell 
Joyce Sawtelle 
CONTRIBUTING EDITORS 
Bill Brown WB8ELK 
Mike Bryce WB8VGE 
Joseph E. Carr K4IPV 
David Cowhig WA1LBP 
Michael Geier KB1UM 
Jim Gray W1XU/7 
Chuck Houghton WB61GP 
Amie Johnson N1BAC 
Dr. Marc Leavey WA3AJR 
Andy MacAllister WA52IB 
Joe Moell K0OV 
Carole Perry WB2MGP 
Jeffrey Sloman N1EWO 


ADVERTISING SALES MANAGER 

Dan Harper 

ADVERTISING COORDINATOR 
Judy Walker 
1-603*924-0058 
1-800-274*7373 
FAX: 1-603-924-9327 


GRAPHIC DESIGN 

Suzanne Self 

GRAPHIC SERVICES 

Film Works, Inc. 
Hancock NH 

TYPESETTING 

Linda Drew 


CIRCULATION MANAGER 

Harvey Chandler 
To subscribe: 1-800-289-0388 


WAYNE GREEN, INC. 

Editorial Offices 
70 Route 202N 
Peterborough NH 03458 
1-603-924-0058; 

FAX: 1-603-924-9327 

Subscription Services 
1-800-289-0388 

Foreign Subscribers 
1-609-461-8432 


Amateur 

Radio Today 


August 1993 
Issue #395 


TABLE OF CONTENTS 


Audit Bureau 
of Circulations 

Member 


FEATURES 


10 A Decade of Packet 

An anthology of 73 packet radio articles from 1983 to 1993. 
.WA1RZW 

22 FM Packet Deviation Meter 

Put your packet station on the money for 20 bucks.NSOWK 

40 Julieboard 

An easy-to-build DDS synthesizer for the PC printer port.VE3J1L 

54 Computer Control 
for Beam Antennas, 

Part i 

Give your station a 
smart, new twist. 

.K40ND 



REVIEWS 




70 Above and Beyond 
81 Ad Index 
74 Ask Kaboom 
68 ATV 

87 Barter ’n’ Buy 
48 Carr’s Corner 
80 Dealer Directory 
17 Feedback Index 
80 Ham Help 
64 Hams with Class 
52 Hamsats 
62 Homing In 
6 Letters 
4 Never Say Die 
90 New Products 
58 Packet & Computers 
96 Propagation 
66 QRP 
8 QRX 

96 Random Output 
60 RTTY Loop 
76 73 International 
80 Special Events 
94 Uncle Wayne’s 
Bookshelf 
20 Updates 


FEEDBACK... 

FEEDBACK! 

It’S like being there—right 
here in our offices! How? 
Just take advantage of our 
FEEDBACK card on page 
17. You'll notice a feedback 
number at the beginning of 
each article and column. 
We’d like you to rate what 
you read so that we can 
print what types of things 
you like best. And then we 
will draw one Feedback 
caul each month for a free 
subscription to 73. 


Reprints: S3.00 per arude 
Back issues: $4.00 each. 

Write to 73 Amateur Radio Today. Reprints. 
70 Route 202N, Peterborough. NH 03458. 

Printed in the U.S.A. by Quad 
Graphics, Thomas Ion, Georgia. 


28 PC Pakratt for 
Windows 

Love at first byte. 

.N1EWO 

34 TheSTARTEK 
ATH-15 

Portable Frequency 
Counter 

Make your life easier. 

.WB9RRT 

36 TheAEA 
PK-900 

State-of-the-art digital 
ham radio.N1 EWO What's a Julieboard? See page 40. 


Cover: The AEA PK-900 and Pakratt for Windows software. See the exclusive reviews L _ I 

s/a ding on pages 28 and 36. Photo by Da vid Cassidy N1GPH. 


| [— 1 1 {—jA Manuscripts Contributions in the form of manuscripts with drawings and/or photographs are welcome and will 

j—-A be considered for possible publication. We can assume no responsesility for loss or damage to any material 

LI I- ' Please enclose a stamped, self-addressed envelope with each submission. Payment for the use of any unsolicit¬ 

ed material will be made upon publication. A premium will be paid for accepted articles that have been submitted 
Editorial Offices electronically (CompuServe ppn 70310.775 or MCI Mail "WGEPUB" or GEnie address “MAG73") or on disk as an 

70 Route 202N IBM-compatfcle ASCI! file. You can also contact us at the 73 BBS at (603) 924-9343, 300 or 1200 baud, 8 data 

P l rtw nh NH 034RR bits, no one S1 °P ^ AI1 contributions should be directed to the 73 editorial offices. How to Write for 73" 

HeierDOfOUgn NrfUJASd guidelines are available upon reguest. US citizens must include their Social Security number with submitted 

phone: 603-924-0058 manuscripts. 

73 Amateur Radio Today (ISSN 1052-2522) is published monthly by Wayne Green Inc., 70 Route 202 North, 
. . Peterborough NH 03458. Entire contents <£1993 by Wayne Green Inc. No part of this publication may be repno- 

Ad Vert King Offices duced without written permisson of the publisher. For Subscription Services, write to 73 Amateur Radio Today 

70 Route 202N PO. Box 7693. Riverton NJ 08077-7693, or call 1 -800-289-0388. The subscription rate is: one year $24.97, two 

Peterborough NH 03458 years $39.97; Canada: $34.21 for one year, $57.75 for two years, including postage and 7% GST. Foreign 

phone: 800-274-7373 postage: $19.00 surface or $42.00 airmail additional per year. AU foreign orders must be accompanied by pay¬ 

ment in US funds. Second class postage paid at Petert>orough, NH, and at additional mailing offices. Canacfcan 
second class mail registration #178101. Canadian GST registration #125393314. Microfilm Edition—University 
Microfilm, Ann Arbor Ml 48106. POSTMASTER: Send address changes to 73 Amateur Radio Today. P.O. Box 
Circulation Offices 7693 . Riverton NJ 08077-7693. 

70 Route 202N Contract: By reading this fine print, you have entered into a legal agreement with the staff and management of 

Peterborough NH 03458 73 Amateur Radio Today to get out of that rut you're in. You are hereby ordered to get excited about some new 

phone: 603-924-0058 aspect of our fascinating hobby and share that excitement with a newcomer. 


Advertising Offices 
70 Route 202N 
Peterborough NH 03458 
phone: 800-274-7373 


Circulation Offices 
70 Route 202N 
Peterborough NH 03458 
phone: 603-924-0058 


73 Amateur Radio Today • August, 1993 3 




























The Ugly Americans 

No. we don’t have a complete lock 
on being ugly, but we sure are way out 
ahead of whoever is in second place. 
Our recent and successful effort to 
chase His Majesty King Hussein JY1. 
the most famous ham in the world, off 
our bands with catcalls and name-call¬ 
ing is one of which all Americans can 
be proud. We can also point with pride 
to our continuing stupidity on 14.313. 

One does not have to visit very 
many countries to find out what kind of 
reputation Americans have. The lack of 
consideration we exhibit in chasing DX 
is something they see in most Ameri¬ 
can tourists, too. They claim we make 
up in arrogance wuat we lack in educa¬ 
tion and culture. 

We tend to come across as unintelli¬ 
gent, but it isn't that. I'm convinced it’s 
our educational system. Indeed, if 
you’ve taken the time to find out about 
IQ and IQ tests you know that (a) 
Asians have a several-point lead on 
whites in IQ. and that (b) American 
blacks tend to have a 15-point lag, You 
also know that (c) few journalists have 
bothered to learn the well-documented 
facts before writing on this emotionally- 
charged subject. 

Alas, there’s far too little correlation 
between having brains and using them. 
A computer is pretty useless when 
some ol the keys are out of action and 
the programs have too little data with 
which to work. Well, the same goes for 
our brains. If we load them down with 
garbage, it’s the old computer cliche: 
garbage in = garbage out. 

So here we are with an educational 
system dumping garbage into little 
minds. We make up for that by virtually 
cutting off all intelligent communication 
with our kids, trusting them to learn 
how to interact with people via what 
they’re watching on TV. Perhaps we 
deserve what we get. 

No, I don’t agree with King Hus¬ 
sein’s support of Saddam. But I under¬ 
stand the fix he’s in. with a large part of 
his people being Palestinians and be¬ 
ing sucked in by Saddam’s propaganda 
. . . plus a bunch of wishful thinking. I 
doubt any of us would have done as 
well as His Majesty under the circum¬ 
stances. He’s treading a tightrope over 
a tinder box. to coin a combo-diche. 

Of course. I’m critical of HM’s get¬ 
ting into this fix. I think he could have 
avoided it. He’s in trouble for the same 
reason we are ... he’s allowed a really 
terrible educational system to develop. 

I know you’re going to find this difficult 
to believe, but Jordanian kids are even 
stupider than American kids, and it's 
got nothing to do with their basic intelli¬ 


gence. Our kids come out next to the 
worst in surveys. Only the Jordanian 
kids have managed to beat us out of 
last place in international comparison 
tests. 

His Majesty has done a lot of good 
things for Jordan. But he’s been so in¬ 
volved with Mideast politics that he’s let 
some very important things slip through 
the cracks. In addition to re-inventing 
the Jordanian educational system, he 
also needs to put some effort into elimi¬ 
nating graft as a means of getting rich 
and put more emphasis on rewarding 
people who are working hard to im¬ 
prove the business climate. 

He had a wonderful opportunity lo 
provide leadership and help to the 
Palestinians in Israel by providing 
educational programs in Arabic on his 
TV stations and beaming 'em into near¬ 
by Israel. During the Intefada the 
Israelis closed the Palestinian schools. 
This seemed like a really dumb ap¬ 
proach. It’s ignorance that’s the main 
enemy in that part of the world. About 
the only benefit to ignorance anywhere 
is the ability it provides to those with an 
education to take advantage of the 
ignorant, 

Jordan has no natural resources of 
value, only its people. Thus, the more 
His Majesty invests in his people’s edu¬ 
cation. the richer his country will be, 
and the better the legacy he will leave. 

Several years ago I tried to convince 
HM of this, pointing out the potential 
Jordan had to become the educational 
center for the whole Arab world. Once 
they started broadcasting educational 
programs on TV they could also pack¬ 
age them on videotape and easily re¬ 
pay the production costs. What cours¬ 
es? I had in mind everything from 
preschool on through to Ph.D. gradu¬ 
ate courses. I had in mind courses 
helping people to learn special skills. 
Engineering, architecture, business, 
ecology, nutrition, astronomy, medicine, 
and so on. No, many of these won’t 
eliminate the need for a live teacher, 
but they would make it possible for live 
teachers to reach a much wider range 
of pupils. 

This approach to teaching will even 
work well with cooperative learning, 
where students work in teams and 
teachers are cheerleaders instead of 
instructors. This is a relatively new ap¬ 
proach to teaching which is winning 
converts all around the worfd. I cover 
this in my book (Declare War), so I 
won’t go into detail here on how it 
works. 


on the jerks who are devoting their 
lives to ruining our hobby. This means 
we need to get good at locating these 
ham terrorists. The FCC has some 
very sophisticated direction finding 
equipment these days, so I’d love to 
see some articles on how we can build 
what it takes to find these jerks. 

I’ve already explained in the past 
how we can identify any individual 
transmitter just by its characteristics. 
Every rig has a slightly different finger¬ 
print. All you do is record it and expand 
the starting edge of a transmission and 
you'll see that no two are precisely the 
same. We need some articles on this 
technology. As far as I know this stuff 
isn’t classified, so let’s see some arti¬ 
cles. 

Once we find out who these jerks 
are we can throw the spotlight on them 
and watch them scurry for cover, like 
the stinking roaches they are. 

What better activity for a radio club 
than helping to clean up our hobby? 
We're supposed to be self-policing, so 
let’s get our act together and deliver on 
our promise and stop calling the FCC 
and whining every time we have prob¬ 
lems. 

We oan clean out 14.313 In short or¬ 
der if we really want to. And ditto any 
other festering sores that boil up. 

If You Hear HM ... 

Tell him Wayne will be glad to come 
over and help get his educational sys¬ 
tem out of the cellar. I haven’t visited 
Jordan in years, so it’s about time 
I wandered over that way. Jordan is 
ideally located to help eventually solve 
the Israeli-Arab mess, as well as to 
stop the move to Muslim fundamental¬ 
ism which is even a greater danger in 
the long run. All of these problems can 
be solved with education. But then, that 
holds for all the rest of the world’s prob¬ 
lems. too. Including ours. 

There’s no other investment that 
pays off nearly as well as one in educa¬ 
tion. 

Is It Time To Change? 

A letter from Brent Putnam N8UBD 
asking about combining the Novice and 
Tech licenses got me to thinking . . . 
always a bad sign. Now I know you are 
perfectly happy with the Novice, two 
kinds of Tech, the General. Advanced, 
and Extra Classes of license. And I 
know you really hate change. So what 
I’m going to discuss you're probably 
going to hate. Worse, I’m going to ask 
you to actually ... gasp ... think! Yes, 
I’m being sarcastic, thereby offending 
the half of you who actually do enjoy 
thinking, and at the same time offend¬ 


What Can We Do? 

The first step is to throw some light 
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ing the other half who find the whole 
concept of thinking alien. 

I like to tackle problems by going 
back to basics and forgetting whatever 
Byzantine things have evolved so far. 
In the case of our amateur licenses 
let’s first think about what the purpose 
is of having licenses. Do we need ’em? 

I remember when I posed this ques¬ 
tion to the FCC about CB licenses. It 
had never occurred to them not to li¬ 
cense CBers, so they were spending 
millions doing it. I asked them why. 
They didn't have any good answers 
other than they’d always licensed 
transmitters. And maybe the fact that 
there was a license would tend to 
make CBers obey the rules. Har-de- 
har. It took awhile for my reasoning to 
break through the bureaucratic minds, 
but eventually they gave up on issuing 
CB licenses. The sky did not fall. 
Sagged a little maybe. 

Okay, what purpose does a ham li¬ 
cense serve in 1993? Well, let’s start 
with the exam ... what purpose does it 
serve? Perhaps we can start by asking 
what do we really need to know to op¬ 
erate? I’d go back one more step in the 
obvious questioning and ask what is 
the purpose of the Amateur Radio 
“Service" in 1993, except that Ihe an¬ 
swer would just tend to embarrass us 
and might, if the concept ever penetrat¬ 
ed the government, lead to some un¬ 
pleasant consequences. 

Let’s pretend that we’re still able to 
fulfill some of our original responsibili¬ 
ties. Let’s pretend that we are still pay¬ 
ing our way in exchange for billions of 
dollars in precious frequencies. It’s 
been a generation since we Invented or 
pioneered any new modes, so we can 
scratch that one. The military hasn't 
called on us in time of war for 50 years, 
so we can scratch that one. Interna¬ 
tional friendships? Nope, scratch that 
one too. We have few friends. We're 
Ugly Americans on the air. Okay, we 
are still around in emergencies, so 
that’s something. Of course our traffic 
nets are hardly beyond smoke-signal 
speeds when it comes to throughput in 
this day of 9600 baud. 

The technical part of our exam is 
geared to the days when we built and 
serviced our own equipment. These 
days we haven’t a clue as to what Is In¬ 
side, much less have the test equip¬ 
ment and experience to try and fix it. 
What real purpose does the technical 
exam play these days? 

Old-timers will remember back to 
1963 when the ARRL proposed what 
was amusingly called Incentive Licens¬ 
ing. This was a proposal that everyone 
have to retake a technical exam before 
they could continue to operate on 
phone on any bands between 160m 
and 10m. This scared the living hell out 
of everyone. Take the exam again? No 
way! Tens of thousands of hams put 
their ham gear up for sale for anything 
they could get for it. This killed the mar¬ 
ket for new equipment so totally that 
ham industry sales dropped by 85% in 
1964. This, in turn, forced 85% of the 
ham dealers out of business, as well as 
virtually all of the manufacturers. Within 
a couple years we’d lost over 700 ham 
stores, plus Hallicrafters, Hammarlund, 
National Radio, Millen, EF Johnson. 
Barker & Williamson, Central Electron¬ 
ics, Gonset, Sideband Engineers, Multi- 
Bmac, Harvey-Wells, Lakeshore Indus¬ 
tries, Thordarsoon, Stancor, Eldico. and 
so on. Collins hung in there, but stopped 
all further product development, and 

Continued on page 84 
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Ted Brattstrom NH6YK, Honolulu 
HI Wayne, in your eternal challenge to 
get hams oft their rear ends and doing 
something new, I figured that I'd let you 
know what I’ve been up to In the two 
years since I received my license: 

“Contacted" 106 DXCC countries on 
10 meters (60 confirmed). 

Had great conversations with a 
number of people, some of which l 
have even spoken to more than once! 

Spent a tot of time playing with 10 
meter SSB. 

Had chats with U5MIR, U6MIR. and 
KB5SIW, using an HT and either a 5/8 
whip on the car or a three-element 
hand-held beam. (Hawaii and Midway 
are great for this—there are few hams 
and not many of them are into satel¬ 
lites.) 

Used the U5MIR-1 BBS to send 
messages to people and vice versa. 

Set up and run TCP/IP on packet. 

Demonstrated amateur radio to two 
educational technology conferences. 

Helped six of my students get their 
ham licenses (mixed success here—I 
left that school and few of them have 
used their privileges). 

Operated as NH6YK/ZL on 2m and 
70cm in New Zealand. They have a 
brilliant rule there that slates: If you are 
a legal amateur and authorized at 
home on VHF and have your license 
with you, you may operate 2 meters 
and above for up to four weeks without 
filling out a form! Merely use your call 
and append portable ZL. Wouldn't It be 
great if we had that rule? 

Operated NH6YK/KH4 when I spent 
seven weeks on Midway atoll last sum¬ 
mer. Although I operated only 10 me¬ 
ters and 6 meters (a couple of CW con¬ 
tacts each on 15, 40, 80), I made over 
800 contacts. Except on 6 meters, a 
contact usually lasted long enough to 
tell people a little about the island and 
what l was doing there. I was a volun¬ 
teer for the Fish and Wildlife Service, 
playing with gooney birds. 

Learned (and am learning) about 6 
meters. From Hawaii it is ALL DX, and 
fascinating. I had a borrowed 6 meter 
radio and antenna on Midway and con¬ 
tacted five “countries." That was fasci¬ 
nating. On Midway I used 100 watts; 
here at home I use only 2 watts, either 
into a dipole (at home) or a borrowed 
four-element quad (at school). Amaz¬ 
ingly, I've worked VK4, VK7, FK8, T30, 
V73. JR6, VR6 and KH6 with that pow¬ 
er. One time I used my 10m halt-square 
antenna as the 6m antenna. It worked! 
One nice thing about 6 is that people 
are very willing to help the neophyte. 

Went on a Kalawao County DXpedi- 
tion. A small troupe of us flew over and 
set up for the weekend. Since there are 
no active hams in the county, a for¬ 
mer/current Hansen’s disease colony, 
this was a relatively sought-after con¬ 
tact by some. I got to make my first AO- 
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13 contacts there. That was a lot of fun. 
and brought back the days I was sta¬ 
tion manager/operator for PEACESAT 
in American Samoa and using ATS-3. 

I’m just starting to play with AO-21. 
I’ve now managed to pick up the digital 
recording, and I’m going to have to plug 
the TNC back into the computer and 
see if I can decode the packet! I’ll try 
again tonight to make a voice contact 
on it with the 70cm up/2m down. 

What’s on the frontier for me: up¬ 
grade—get the code out of the way and 
gain access to those other frequencies; 
get more of my students licensed and 
operating; work on some radio astrono¬ 
my; find some money or scrounge an 
ATV system; likewise, satellites. 

I'll be operating in V31 and Tl this 
summer, probably just 6m and 2m FM, 
unless I can convince the YL (also li¬ 
censed) that a small 10m rig is reason¬ 
able amongst the cameras and scuba 
gear, and hopefully the E6B and charts 
so l can do a little flying also. 

So, I try to keep up on the radio side 
of things. Oh, my real work is as a 
chemistry teacher at Pearl City High 
School. 

Wayne, keep it up. ft nothing more, 
you get people stirred up enough to do 
something. Radio Fun and 73 are 
great. 

J. A. Fontana VE3MJF, Ottawa, 
Canada I’m a recently licensed ham 
(18 months) and have been alternately 
buying 73 and the "other” magazine off 
the rack, trying to make up my mind. 
This month I decided on and sub¬ 
scribed to 73. 1 think, overall, that it has 
more that the "little guy" can relate to 
and it is not as esoteric as the other 
one. 

I enjoy your editorials. I’d like to see 
a monthly "For the Sake of Argument" 
column in which you invite your readers 
to comment on something about the 
sport that troubles them, or needs fixin', 
or whatever. Something stimulating. 

Good ideal ... Wayne 

Guy DeMarco N2L.WL, San Diego 
CA l voraciously read your magazine 
from cover to cover. You seem to be 
able to print some of the most buildable 
(and usable) projects. Your department 
columns are top-notch. 

But . .. (I’m sure you saw this com¬ 
ing!) I do have a gripe. I am an Avionics 
Technician in the Navy. I’m a bit put 
off by Wayne’s moaning that us en¬ 
listed-type electronics specialists are 
“not what we used to be.” I am finish¬ 
ing up my engineering degree in elec¬ 
tronics and am an avid ham and teach¬ 
er of electronics. While there are bad 
technicians who cannot read a 
schematic, please don’t classify those 
of us who are proud of our accomplish¬ 
ments with the complacent service 
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members. There’s always one bad 
presidential candidate. One does not 
prejudice all. 

Yes, I’m a club officer, an Elmer, a 
teacher and a happy and challenged 
ham. Yes, I'm a college student and a 
defender of our constitution. Therefore, 
please do not toss out anecdotes about 
how awful the Navy technicians are. I’m 
sure didn’t mean to stereotype us, but 
I’d be reassured if you could keep this 
in mind. 

Tom Bowes KB8NDS, Richmond 
Ml Wayne. I wanted to write to tell you 
how much I have been enjoying 73 
Magazine and the ham radio hobby l 
discovered about a year and a half ago. 
I look forward to picking up a copy of 
73 each month and, of course, the first 
thing I turn to is your column. I find that 
I agree with you most of the time (pretty 
scary), and it is partly because of your 
input that I have continued to expand 
my knowledge by getting into comput¬ 
ers and packet radio. The only thing I 
can’t figure out is why your remarks 
seem to cause such a violent, knee-jerk 
reaction in some people. It is as if they 
were indignant that anyone should 
awaken them from the stupor of snooz¬ 
ing in front of the TV. 

I caught your presentation at Dayton 
and found it thoroughly enlightening 
and thought-provoking. I agree with you 
wholeheartedly about our alleged 
emergency service role and its overall 
lack of efficiency. I participated in my 
first RACES exercise last fall and was 
immediately convinced that there had 
to be a better way. One month later I 
bought a TNC, a $10 dumb terminal 
and a secondhand 2 meter rig and 
voila, I became a packeteer. Now all I 
have to do Is convince our local 
RACES group to really get serious 
about developing an effective packet 
network. You have mentioned the 
ridiculous nature of the CW traffic-han¬ 
dling nets. I’ll add to that by mentioning 
the ridiculous nature of the phone-traf¬ 
fic-handling nets. All this "Would you 
please repeat, I didn’t get the right 
count” and "Sorry, I couldn't copy you 
because somebody doubled” stuff has 
got to go. It's no wonder most amateurs 
aren’t involved in emergency communi¬ 
cations. The speed of most NTS and 
emergency phone nets reminds me of 
when I was a kid playing my 78 rpm 
records on the 33 speed. Things just go 
soooooo . . . sloooow. I couldn’t take 
enough No-Doz to deal with the pace of 
most nets. 

While at Dayton I spent some time 
lobbying the major radio manufacturers 
with my idea of how they could improve 
their products and help out the amateur 
radio operator's emergency service 
role. What I am proposing is that they 
incorporate into the design of every ra¬ 
dio a separate packet port on the rear 
ol the radio. This port would be config¬ 
ured with the same pin configuration for 
every radio manufacturer, and eventu¬ 
ally for every TNC. The radio would al¬ 
so be programmable to allow disabling 
of the microphone and speaker audio 
during digital operation. It would also 
allow the packet port to be disabled 


when on a phone frequency preset. 
This feature would help to eliminate the 
problem of those who forget to turn off 
their TNC when changing frequency 
and consequently end up transmitting 
packet tones on a phone frequency and 
consequently end up transmitting pack¬ 
et tones on a phone frequency. It would 
also allow one to work packet without 
having to find a way to eliminate the 
annoying “brap-brap” of the rig’s speak¬ 
er. 

My reason for proposing a standard¬ 
ized port configuration is that I have 
heard of too many instances where an 
emergency packet station has been 
rendered inoperative because the radio 
failed. While there were other radios 
available for use, none could be used 
because of the lack of a proper inter¬ 
face cable. By having all rigs config¬ 
ured the same way we could increase 
our flexibility in an emergency situation. 
My proposed data port configuration 
would be the venerable 9- (or 15-) pin 
female D-sub connection. Think of it— 
the cables would be inexpensive (about 
three bucks), widely available, and by 
the virtue of the thumbscrews on the 
cable hood they couldn't pull out of the 
back of the rig as my DIN connector Is 
so fond of doing. Now, I realize that all 
this practicality would likely cost our 
beloved radio manufacturers some rev¬ 
enue due to the lost sales of adapters 
and specialty connectors, but I am con¬ 
vinced that they could probably come 
up with some other scheme to get our 
hard-earned dollars. 

In addition, all of these radios would 
be set up for 9600 baud operation right 
out of the box, without the additional 
hassle of modifications. I would also 
like dual-band rigs to come with the 
ability to run packet via the data port on 
one band, while being able to simulta¬ 
neously accommodate phone operation 
on the other band via the microphone 
jack and Internal speaker. Or . . . the 
dual-band rig would be able to run 
packet on both bands at the same time 
and would be interactive with the TNC, 
via one of the data connector's pins, to 
allow remote operation of a digital 
crossband mode while using only one 
TNC. There would also be a +13.8 volt 
terminal built into the connector in order 
to eliminate the need for a separate 
power supply for the TNC. Although it 
may sound like l have my head in the 
clouds with this radio design wish list, 
there is really no reason why all of 
these features could not be incorporat¬ 
ed into a rig with the technology that is 
now available. 

The reason that I am writing to you, 
Wayne, is to enlist your support for 
these design goals for our radio gear. II 
is my hope that by incorporating these 
improvements into our radios, more op¬ 
erators will be encouraged to get into 
digital modes. Hopefully, with some 
publicity, and amateur operator sup¬ 
port, we will soon see a new generation 
of rigs which are truly plug-and-play 
with respect to the up-and-coming digi¬ 
tal modes. 

Great ideat ... Wayne B 
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Uh-Oh, Canada! _ 

Earlier this year, a major snafu in our distri¬ 
bution system caused all Canadian subscrip¬ 
tion copies of 73 Amateur Radio Today to be 
held up in a warehouse somewhere (presum¬ 
ably) close to the Arctic Circle. By the time we 
got a sled team together to retrieve the maga¬ 
zines, Canadian subscribers had missed a 
couple of issues. By now, all Canadian sub¬ 
scribers should have received all of the miss¬ 
ing issues. 

As a way of making amends to our ham ra¬ 
dio brethren (and sisteren) north of the border, 
all Canadian subscribers active on March 1, 
1993, will have two free issues added to the 
term of their subscription. We know that this in 
no way makes up for the trauma of not receiv¬ 
ing your regular dose of 73 Amateur Radio To¬ 
day, but we hope you’ll forgive us anyway. 

New Repeater Packet 
Rules Proposed _ 

The FCC has taken a long-awaited step to¬ 
wards establishing new policy for ham stations 
involved in automatic message forwarding. 
The commission has adopted its Notice of 
Proposed Rulemaking—a measure which 
foreshadows new regulations which will hold 
repeater control operators harmless for any 
prohibited communications instantly retrans¬ 
mitted through the repeater. 

Under the new rules, only the originators of 
instantly-retransmitted communications are to 
be held accountable for content violations 
flowing through a repeater. But when it comes 
to packet, the FCC wants to hold both the 
originating and first forwarding station li¬ 
censees responsible for prohibited communi¬ 
cations. The idea is that a packet message 
could be reviewed, but repeater traffic is in¬ 
stantaneous. 

Under the rules currently in effect, each am¬ 
ateur station is fully responsible for assuring 
that the contents of every transmission from 
his or her station complies with the rules. Gen¬ 
erally speaking, this was never a problem for 
hams until the advent of high-volume, high¬ 
speed digital message forwarding systems. 
TNX W5YI Report, Vol. 15, April 15 1993. 


Details Released on 
219-220 MHz Access 

The FCC has fleshed out its Notice of Pro¬ 
posed Rulemaking to “ . . . provide a sec¬ 
ondary allocation for the Amateur Service in 
the 219 to 220 MHz band to be used for ama¬ 
teur auxiliary station (point-to-point) packet 
backbone and other amateur point-to-point 
fixed communications.’’ In response to a peti¬ 
tion filed by the ARRL, the commission is 
proposing to allocate, on a secondary basis, 
the 219-220 MHz band for inner city wideband 

8 73 Amateur Radio Today August, 1993 


packet radio networks and other point-to-point 
fixed operations. 

According to the commission, this will (a) re¬ 
live the congestion in the 222-225 MHz band, 
(b) encourage the development and implemen¬ 
tation of a packet network that can be used for 
emergency and national defense communica¬ 
tions, (c) facilitate connection of local packet 
nodes to form such a regional or nationwide 
network, and (d) provide spectrum for explo¬ 
ration of new technology. TNX W5YI Report, 
Vol. 15, April 15 1993. 


ITU up to 176 

Three new countries from the former 
U.S.S.R. have joined the International 
Telecommunication Union as members so far 
this year. They are Georgia, Slovakia, and 
Kazakhstan. The ITU now has 176 member 
nations. TNX W5YI Report, Vol . 15, June 1 
1993. 


Special Club Callsigns 
Approved _ 

The FCC has amended its Amateur Service 
rules to provide for volunteer organizations to 
administer a system designed to provide spe¬ 
cial callsigns to club and military recreation sta¬ 
tions. This action was authorized by the 
Telecommunications Authorization Act of 1992. 
Organizations selected for the new system will 
be known as “Club and Military Recreation Sta¬ 
tion Call Sign Administrators." 

To qualify, the club must exist for the pur¬ 
pose of furthering the Amateur Service, must 
be comprised of at least one percent of all 
hams licensed by the FCC, and must be capa¬ 
ble of serving as administrator in all places 
where the Amateur Service is regulated by the 
FCC. 

Each administrator will be assigned a block 
of two-by-three-letter callsigns. Dates for ac¬ 
cepting administrator applications have not yet 
been announced. TNX West link Report, No. 
650, May 27, 1993. 


Consolidating VE Programs 

Novices will soon be folded into the same li¬ 
censing examination process as everyone 
else, under an FCC measure adopted on May 
3rd. Currently (at press time), there are two dif¬ 
ferent examination programs in the Amateur 
Service. For years. Novices have been infor¬ 
mally tested by two volunteers. The Technician 
through Amateur Extra Class candidates have 
been tested under the VEC system—using 
teams of three accredited Volunteer Examin¬ 
ers. The three are managed by a Volunteer 
Examiner Coordinator who acts as a liaison 
between the VEs and the FCC. 

Apparently, the Commission likes the way 
that the VEC program is going, because the 


rate of errors has plummeted and the system 
is saving taxpayers an estimated $1 million 
each year. The Novice testing system has an 
estimated error rate of nearly 10 percent and 
data collection has also been a weak point. 
The commission also hopes to minimize fraud 
by consolidating the VE programs. 

The new FCC rules take effect July 1,1993, 
placing responsibility for the preparation and 
administration of the Novice Class operator li¬ 
cense examinations under the VEC system. 
The commission also has decided to allow for 
recovery of out-of-pocket costs for coordinat¬ 
ing and administering such examinations. TNX 
W5YI Report, Vol. 15, June 1 1993. 


Senator Extols Amateur 
Service _ 

A Joint Resolution (S.J.90) has been intro¬ 
duced in the United States Senate recognizing 
the achievements of radio amateurs. Senator 
Charles Robb of Virginia drafted the bill, which 
calls for a national policy supporting amateur 
radio. 

The resolution urges adoption of rules and 
regulations that encourage the use of new 
technologies within the Amateur Service. It al¬ 
so requests that any regulations which are 
necessary at any level of government be craft¬ 
ed in ways that encourage ham radio as a 
public benefit. TNX Westlink Report, No. 650, 
May 27, 1993. 


French Launch Orbiter 

A new satellite has joined the amateur radio 
community. Sponsored by the French Radio 
Amateur Club de I'Espace (RACE), the AR- 
SNE (UO-22) satellite was sent into orbit from 
an Ariane-4 rocket right on schedule on May 
12 at 00:56 UTC. It was launched from the Eu¬ 
ropean Space Agency’s spaceport in Kourou, 
French Guiana, on the northern coast of South 
America 

After all the minor bugs are worked out of 
the satellite, the ARSENE will be open to pack¬ 
et traffic from all radio amateurs worldwide. 
The orbiting digipeater is equipped with an up¬ 
link frequency of 435.100; downlink 2446.5 
MHz. TNX W5YI Report, Vol. 15, June 1, 1993. 


TNX . ■. _ 

... to all our contributors! You can reach 
us by phone at (603) 924—0058, or by mail at 
73 Magazine, Route 202 North, Peterborough 
NH 03458. Or get in touch with us on Com¬ 
puServe ppn 70310,775; MCI Mail 
“WGEPUB”; or the 73 BBS at (603) 924— 
9343 (300—2400 bps), 8 data bits, no parity, 
one stop bit. News items that don’t make it in¬ 
to 73 are often put in our other monthly publi¬ 
cation, Radio Fun. You can also send news 
items by FAX at (603) 924—9327. Q 
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A Decade of Packet 

An anthology of\73 packet radio articles from 1983 to 1993. 


I t may seem hard to believe, but the 
new technology we call packet ra¬ 
dio has been gaining popularity with 
hams for some 10 years now! Regu¬ 
lar readers of 73 know this magazine 
has given the subject intensive cov¬ 
erage. Not only will you find Jeff 
Sloman NIEWO’s monthly column, 
“Packet & Computers,” but you’ll 
also find a compendium of construc- 


by Charles Warrington WA1RZW 

tion articles, product reviews, and a 
few surprises—ranging from back¬ 
pack units to space shuttle communi¬ 
cators. 

If you’ve waited 10 years to get in¬ 
to packet, perhaps this little treatise 
is just the boot your system needs. 
Here you will find a handy-dandy in¬ 
dex of 73 packet articles, and a brief 
abstract of each. We have also in¬ 


cluded separate listings of packet 
columns and packet product reviews. 
Now you can dig out whatever infor¬ 
mation you need for a painless pack¬ 
et primer. If, on the other hand, 
packet is already part of your ham 
radio repertoire, we hope you will 
find this to be a valuable resource 
which will help to enhance your 
knowledge and future enjoyment. 


Chronological Listing 
of 73 Packet Articles 


“Join the Packet-Radio Revolution. Get er¬ 
ror-free, high-speed communications. Packet ra¬ 
dio’s chief architect, WA7GXD, explains what it 
is and how it works.” (by Lyle Johnson, Sept. 
1983. p-19.) “This article is written to give the 
reader a practical look at packet radio, including 
a practical description of the equipment needed 
to use this new communications mode. . . . 
While the reading should prove interesting, the 
application of packet radio in your hamshack is 
the primary goal.” 

“Join the Packet Radio Revolution, Part 2. 

Warm up your soldering irons. This part offers 
the nuts and bolts of building your own TNC.” 
(by Lyle Johnson WA7GX, Oct. 1983, p.20.) 
The author describes the Tucson Amateur Pack¬ 
et Radio (TAPR) Terminal Node Controller 
(TNC), and gives enough detail for the home¬ 
brew artist to build one. 

“Join the Packet Radio Revolution, Part 3. 

Don’t mess up. Packet protocols and procedures 
are all-important, says WA7GXD, and he’s been 
right so far.” (by Lyle Johnson, Jan. 1984, p.36.) 
In the final installment of his three-part series, 
WA7GXD illustrates the formal rules governing 
packet information transfer and tips for practical 
application. 

“GLB Update” (QRX. March 1985, p.7.) 
“Packcteers using GLB TNCs, in particular 
those using them as digipeaters, should contact 
GLB for an update of their software.” This short 
item includes where to send PROMs for update. 

“Packet Places” (QRX, May 1985, p.8.) This 
short item presents a list of frequencies where 
you can find packet activity at various locations 
around the country. 

“TAPR Two-Tone” (QRX, Sept. 1985, p.7.) 
This short item offers a commercially-made cab¬ 
inet for the TAPR TNC-1 from Heath kit. 

“Packet Panic!” (QRX, Nov. 1985, p.8.) 
This short article outlines packet radio’s rapid 


growth and some recent software developments. 

“Packet Reprieve” (QRX, May 1986, p.7.) 
Short news item explains that, for the present 
time, third-party traffic sent via packet radio is 
legal—per the FCC. 

“TNC Fix” (QRX, May 1986, p.7.) Item con¬ 
tains a modification which can be performed on 
a TAPR TNC-2 or an AEA PK-80 to prevent in¬ 
terference. 

“A Packet Primer. First you’ve got to know 
the lingo.” (by Gwyn Reedy W1BL, Aug. 1986, 
p.28.) In this comprehensive article, the author 
discusses why packet is becoming so popular. 
He compares packet’s advantages and disadvan¬ 
tages with those of its technological ancestors. 

“How to Make Friends at 1200 Baud. 

W2JU’s guide to AX.25 etiquette.” (by Norm 
Sternberg, Aug. 1986, p.34.) ‘This article offers 
a few collected thoughts and suggestions about: 
bandwidth of transmitted signals, transmitter 
keying characteristics and time constants, TNC 
parameter values (especially timing), beacons, 
and channel courtesy and good manners.” 

“Precision Packet Tuning. Build the ulti¬ 
mate digital tuning indicator for packet or RT- 
TY.” (by John W. Langer WB20SZ, Aug. 1986, 
p.40.) Includes the schematic, circuit board de¬ 
sign, parts list, etc. for constructing this project. 

“So You Want To Be A Sysop? It’s not as 
easy as it looks.” (by Jon Pearce W2MNF, Aug. 
1986, p,50.) “This article describes some of the 
trials, tribulations, frustrations, and rewards of 
becoming a packet BBS sysop.” The article is 
also useful reading for the user, and includes in¬ 
structions for smooth system operation. 

“Birds ’N’ Bauds. Satellites are going digital 
in a big way—Five international experts com¬ 
bine to define our place in space.” (by Harold 
Price NK6K, Tak Okamoto JA2PKI, Hanspeter 
Kuhlen D1YQ, Peter Guelzow B20S, Donald 
Moe DJ0HC/KE6MN, Aug. 1986, p.58.) This 
article discusses the frontiers of ham satellite 
technology and provides hints on how to take 
advantage of these advancements. 


“Connect Alarm! Let your TNC call you 
when it has something to say.” (by Louis I. Hut¬ 
ton K7YZZ, Aug. 1986, p.66.) A quickie con¬ 
struction project which, when attached to your 
TNC, sounds an alarm whenever there is a con¬ 
nect to your packet system. 

“Survival Training For Mountaintop Digi¬ 
peaters. A ROM with a view.” (by George 
Flammer WB6RAL, Aug. 1986. p.68.) “This ar¬ 
ticle describes a network of mountaintop digital 
repeaters covering the state of California.” It in¬ 
cludes network goals, trials and tribulations, and 
a look at the future. 

“Beyond Level Two. High-level networking 
comes to packet radio.” (by Phil Kam KA9Q, 
Aug. 1986, p.74.) “This article is for the user 
who is ready to take the advanced packet 
course. It discusses issues at the center of the 
next round of technical development.” 

“And If That Wasn’t Enough ... NK6K 
takes questions from the audience.” (by Harold 
Price, Aug. 1986, p.80.) Five pages of packet 
questions and answers. 

“On The Shelf’ (by Harold Price NK6K, 
Aug. 1986, p.86.) An amateur packet bibliogra¬ 
phy. A good source for further reading. 

“Packet Lunacy” (QRX, Oct. 1986, p.7.) In 
this short news item, W3IWI has successfully 
bounced packets off the moon. 

“G/ACK” (QRX, Feb. 1987, p.7.) Short 
news item features a breakthrough for packet ra¬ 
dio in Great Britain. 

“Packet RATS. WA3DNM’s Rcsume-After- 
Transmit Scanner lets your IC-27A do double 
duty.” (by David C. Wolovitz, May 1987, p.30.) 
This construction article allows you to upgrade 
your IC-27A by connecting this home-brew Re- 
sume-After-Transmit Scanner to your digipeater. 

“The Digital Novice. K9EI covers the basics 
and terminology of ham’s digital world—from 
Samuel Morse’s basement to packet proficien¬ 
cy.” (by Jim Grubbs, June 1987, p.28.) The au¬ 
thor presents options for the beginner who has 
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not yet experienced any of ham’s digital com¬ 
munication modes. 

“Big Time Packet. KITE can control a 
packet station from his desk or anywhere in the 
world—with a little help from his computer.” 
(by Bradshaw B. Lupton, Jr., July 87, p.44.) 
The author describes how his passion for packet 
has made his workday lunch hour (and his cor¬ 
respondence) move along quickly. 

“The Year 2000—Packet Radio Then and 

Now. The author predicts packet radio of the fu¬ 
ture—using today’s technology.” (by Bill Ash¬ 
by K2TKN, Aug. 1987, p.24.) The author gazes 
into his crystal ball and attempts to describe the 
state of the art in the next millennium. 

“AI on Packet?” (by William McMullan 
KE5L, Aug. 1987, p.29.) The author presents 
his “TRON” computer program, which will run 
your packet station automatically but does not 
actually use AI (artificial intelligence). 

“U.S. Packet Digipeaters/PBSs” (by Don 
Bennett K4NGC, Aug. 1987, p.33.) A list of 
packet digipeaters and packet bulletin boards 
reported to be on packet radio in the United 
States. 

“IC-2AT Packet Interface. Use 
WBSWSV’s external PTT circuit to get on 
packet with an IC-2AT and an MFJ-1270.” (by 
Wayne Eleazer, Aug. 1987, p.49.) This article 
shows you how to build a circuit which will al¬ 
low the IC-2A to key up when connected to an 
MFJ-1270 TNC. 

“On the Road and On the Air, Tales of a 
high-tech nomad.” (by Steven K. Roberts 
KA80VA, Feb. 1988, p.ll.) The author devel¬ 
oped a high-tech bicycle equipped with packet 
radio, among other things. He also discusses 
life on the road with his bike. 

“Emergency ‘Pocket’ Packet. Instant pack¬ 
et in your jacket.” (by David McLanahan 
WA1FHB, Apr. 1988, p.25.) A complete 
portable emergency packet station utilizing the 
ICOM 02-T, the GLB Kl-L TNC, and the NEC 
8201A laptop. 

“Bicycle-Mobile Packeteering. It’s time to 
pull packet radio out of its infancy!” (by Steven 
K. Roberts N4RVE, Apr. 1988, p.41.) The au¬ 
thor picks up where he left off in his February 
article. 

“The Care and Feeding of a PBBS. Timely 
tips for packet bulletin board users (Part 1),” 
(by David McLanahan WA1FHB, June 1988, 
p.23.) “One of the perks of working packet is 
being able to access one or more of the Packet 
Bulletin Board Systems springing up all over 
the country.” The author teaches you how to 
take advantage of these PBBSs. 

“Care and Feeding of a PBBS. Timely tips 
for packet bulletin board users (Part 2).” (by 
David McLanahan WA1FHB, July 1988, p.60.) 
The author continues where he left off in Part 1 
with some final tips for packet BBS users. 

“Digicom>64. A software-based packet ra¬ 
dio system for the Commodore 64.” (by Barry 


N. Kutner, M.D. W2UP, Aug. 1988, p.22.) A 
cheap V easy packet radio system, including 
circuit descriptions and schematics. 

“Packets Full of Pixels. Packet Scan Ama¬ 
teur Television.” (by Robert G. Pratt 
WD8AQX, Oct. 1988, p.10.) The author has 
found a way to combine amateur radio, comput¬ 
ers, and video into “ .. . a fun-filled super hob¬ 
by that results in very slow-scan television im¬ 
ages sent across town or around the world via 
packet radio.” 

“Ham Call Directory on Packet.” (QRX, 
Nov. 1988, p.9.) A short news item. A Virginia 
ham (no pun intended) has compiled a CD 
ROM database of US amateurs which is acces¬ 
sible by packet radio. 

“Scotland” (QRX, Dec. 1988, p.9.) Tiny 
news item. “Packet digi-peating has come to 
Scotland.” 

“Packet Tuning Indicator. Dead-on HF 
packet tuning for $15.” (by Ronald B. Koester 
W2EKY, Dec. 1988, p.24.) This easy and inex¬ 
pensive construction project includes the 
schematic, circuit board design, and parts list. 

“TCM 3105 Modem for the Digicom>64. 

A mini-modem for 1200 baud packet.” (by 
Craig Rader N4PLK, John Krohn KJ4GP, Sam 
Baine W4KUM, and Mike Zinicola WD4PVS, 
Feb. 1989, p.42.) This project is a modem for 
the Digicom>64 TNC Emulator program that 
works exclusively on 10 meters, VHF, and UHF 
at 1200 baud. Circuit board design, parts place¬ 
ment diagram, and schematic are provided for 
this small and inexpensive home-brew. 

“Getting High on Packet. Excellent advice 
for getting on HF packet.” (by Brian Lloyd 
WB6RQN, Feb. 1989, p.50.) This “how to” ar¬ 
ticle gets you started on HF packet including 
theory and practical operating suggestions. 

“The Net/ROM-NordLink Question. A 

case of software piracy?” (by Neil Shapiro 
WB2KQI, June 1989, p.34.) A discussion of a 
legal battle over software rights which an 
American firm claims were violated by a Ger¬ 
man firm. The software in question was de¬ 
signed to enhance packet radio data transfer. 

“Packet Racket Lip Zipper. Automatically 
turns off your rig’s speaker during packet opera¬ 
tion.” (by Michael J. Geier KB1UM, Oct. 1989, 
p.13.) “The Lip Zipper switches the audio out¬ 
put of your rig from an external (or internal) 
speaker to the audio input of your TNC. In ad¬ 
dition, you can use it to switch the rig’s mike 
input between the mike and the TNC.” 
Schematic and parts list are included. 

“Setting Up a Packet Radio Station. An ex¬ 
cellent guide for beginners and veterans alike.” 
(by Brian Lloyd WB6RQN, Oct. 1989, p. 14.) 
This is a step-by-step guide for the packet be¬ 
ginner which discusses equipment selection and 
how to configure the system. 

“My SX-64 Runs Digicom! Low-cost pack¬ 
et solution for your portable C-64.” (by Ted 
Drude KA9ELV, Oct. 1989, p.24.) “If you 
couldn’t figure out how to get Digicom running 


on your SX-64 portable, you can get the com¬ 
plete story here, including how to modify Digi¬ 
com modems to work with the SX-64, and how 
to make the proper internal connections.” 

“Digital Dreams, We have not yet begun to 
packet!” (by Bdale Garbee N3EUA, Oct. 1989, 
p.28.) This article describes ways in which you 
can “turbo-charge” your packet station. The au¬ 
thor discusses a variety of frequency options, 
networks, and software advancements to help 
the packeteer reach his or her potential. 

“Let the TNC Work While Your PC 
Sleeps. Give your older TNC personal mailbox 
capability—with no hardware changes!” (by 
David Bartholomew WB6WKB, Oct. 1989, 
p.30.) This brief article outlines a procedure by 
which you can “turn your packet answering ma¬ 
chine on.” 

“Put Your IC-22S on Packet. Dust it off 
and dedicate it to 2m packet!” (by Michael S. 
Dooley KE4PC, Oct. 1989, p.31.) “Are you 
tired of tying up your synthesized radio on 
packet? If you have access to an ICOM IC-22S, 
a fast and easy fix will get it on this fascinating 
mode.” 

“KAM Box. Packet and WEFAX for the 
lazy.” (by Joe Davidson N4AQG, Oct. 1989, 
p.32.) The author tells you how to modify the 
Kantronics UTU to allow you to take advantage 
of packet and weather fax modes. “These alter¬ 
ations have made a very nice operating interface 
just a little more friendly.” 

“One-Chip RS-232 for the C-64. Easy and 
inexpensive RS-232/TTL level interface.” (by 
Mike Kabala KB0CDQ, Oct, 1989, p.34.) The 
author explains how you can build an interface 
to convert all the Commodore’s signals from 
TL levels to levels that agree with the EIA stan¬ 
dard. PC layout and parts list are included. 

“Packet Radio in japan. Bits of informa¬ 
tion on packet in the land of the Rising Sun.” 
(by David Cowhig WA1LBP, Oct. 1989, p.38.) 
A news roundup of packet radio in a country the 
size of California with 1.6 million hams. 

“Standardizing the Radio/TNC Interface. 

Patch any rig to any TNC or data controller in 
just a few moments!” (by Brian Lloyd 
WB6RQN, Oct. 1989, p.40.) The author de¬ 
scribes the perfect interface (project) for that 
packet-rat ham who has collected five different 
radios and five different TNCs. 

“Packet Radio and High-Tech Nomadics. 

A sneak preview of the Winnebiko 3.” (by 
Steven K. Roberts N4RVE, Oct. 1989, p.48.) 
The author is the inventor of computerized, 
ham-radio-equipped bicycles which he has ped¬ 
aled across the United States. This article exam¬ 
ines his third generation bike, which is packet 
equipped. 

“Improve your TNC’s DCD circuit. Make 
your DCD faster and more discriminating.” (by 
Eric Gustafson N7CL, Oct. 1989, p.50.) “The 
DCD circuitry for nearly all currently available 
TNCs are deficient for use on a radio channel. 
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Some are better than others, but most can be 
dramatically improved ” A schematic is includ¬ 
ed for this project. 

“TexNet Packet-Switching Network. An 

overview of a highly successful and efficient 
packet radio network.” (by Greg Jones 
WD5IVD, Oct. 1989, p.54.) TexNet is “an inex¬ 
pensive, multi resource, four port, high-speed 
‘backbone,’ datagram-based amateur packet 
switching system.” The author presents an 
overview of a very fast 9600 baud amateur net¬ 
work. 

“Amateur Packet Networking. Going be¬ 
yond just AX.25 ...” (by Brian Lloyd 
WB6RQN, Oct. 1989, p.60.) “This article cov¬ 
ers some networking concepts, explains where 
the original popular ham packet protocol, 
AX.25, falters, and compares and contrasts the 
more popular networking protocols.” 

“TCP/IP for the Macintosh. Now this pow¬ 
erful PC runs one of packet radio’s hottest net¬ 
working systems!” (by Doug Thom N60YU 
and Dewayne Hendricks WA8DZP, Oct. 1989, 
p.68.) Transport Control Protocol/Internet Pro¬ 
tocol can provide hams with many capabilities 
never before available in packet communica¬ 
tion. The article includes an address where you 
can purchase the program on disk for $5. 

“HF Packet Tuning Aid. Spot-on tuning ev¬ 
ery time!” (by John Reed W6IOJ, Oct. 1989, p. 
80.) Build this easy to use packet signal synthe¬ 
sizer. The schematic and parts list are included. 

“The Quickchanger. This makes mixed¬ 
mode/band operation a breeze.” (by Howard E. 
Cann KA3MRX, Oct. 1989, p.84.) This easy 
home-brew is “an interface box that lets you 
switch a single mike, a TNC, a phone patch, 
and two speakers, all to either HF, VHF, or off.” 

“The Great San Francisco Quake ‘89. 
Hams fulfill the purpose of the amateur radio 
service.” (by Bill Pasternak WA6ITF, Feb. 
1990, p.18.) Digipeating Packeteers prevailed in 
the big earthquake’s emergency communica¬ 
tions. 

“Grant for HF Packet Research” (QRX, 
Apr. 1990, p.7.) Tiny news item. “A team will 
investigate the benefits of diversity reception 
for HF packet radio ...” 

“SAREX-90. Ham-in-space shuttle mis¬ 
sions.” (by Tom Clark W3IWI, Ron Parise 
WA4SIR, and Bill Tynan W3XO, May 1990, 
p.9.) This comprehensive article on hearing and 
working the astronauts includes a section on 
packet. 

“SateiLife Packet.” (QRX, June 1990, p.7.) 
Experts in Boston and Moscow are teaming up 
to save lives by bringing lightning-fast medical 
data to third world doctors via packet. 

“TNC Connect Alarm. Did anyone call 
when I was out?” (by Mark Schmidt 
DAI AU/WB9EGA, June 1990, p.14.) This easy 
home-brew is like an answering machine for 
your packet radio station. 

“PK-232 Connect Memory. Lets you know 
what you missed, (by William Bleher W8GQL, 
July 1990, p.44.) This simple contruction pro- 
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ject lets you know if a connection occurred to 
your packet station when you were away. 

“SAREX Packet Hints ” (QRX, Nov. 1990, 
p,7.) Advice for successful shuttle communica¬ 
tions including using the proper callsign. 

“Portable Backpack Packet Station: Be¬ 
hold the Back Packet! Go take a hike with pack¬ 
et radio.” (by John Trent Adams NW6H, Dec. 

1990, p. 9.) You can “ ... provide reliable com¬ 
munications at a moment’s notice from any 
weird location ...” with this innovative pro¬ 
ject. “The BackPacket consists of a PacComm 
Micropower-2 TNC, an Epson PX-8 laptop, a 
Yaesu FT-203 HT, a 7 amp-hour sealed lead- 
acid battery all encased in a sturdy Ensolite 
laminate in a Jansport daypack ” 

“Upgrade your HD-4040. KISS your Heath 
D-4040 and keep X.25 too!” (by Mark Dieter 
N2BLI, Dec. 1990, p.19.) “Very few parts are 
required to install this upgrade in your TNC: the 
TAPR KISS TNC 1 EPROM, a good quality 
DPDT switch, and a few strands of small-gauge 
wire.” 

“W1AW Packet BBS ” (QRX, Jan. 1990, 
p.7.) “The ARRL has reinstated its packet radio 
BBS, W1AW-4, after more than a year off the 
air.” 

“Packet with the Microsats. The secrets of 
success.” (by David Medley KI6QE, March 

1991, p.9.) A seasoned ham (sorry) shares his 
favorite tidbits for getting the most out of orbit¬ 
ing packet. 

“The End of Packet” (QRX, April 1991, 
p.7.) A chill was sent through the packet radio 
community when eight amateurs were fined 
$300 each in connection with a political mes¬ 
sage. This appears to be the first time the FCC 
has penalized intermediate packet station opera¬ 
tors for a message they did not originate. 

“New Rules Sought”(QRX, May 1991, p.7.) 
“The FCC has accepted a petition requesting 
that primary responsibility for the content of all 
automatically retransmitted signals be placed on 
the originating station.” 

“Packet Challenge” (QRX, July 1991, p.7.) 
This is another update on the FCC fines for au¬ 
tomatic packet message handlers. 

“Poor Man’s Packet. A complete software 
TNC for PC compatibles!” (by F. Kevin Feeney 
W2EMS and Andy Payne N8KEI, Aug. 1991, 
p.8.) This home-brew uses your PC to do the 
work of the TNC. The software is on disk in¬ 
stead of ROM. “Using this design you can build 
a simple, inexpensive packet communications 
system.” It’s a good way to get your feet wet in 
packet. 

“The Lappack. Extended portable power for 
your laptop computer.” (by Brian Kassel 
W5VBO, March 1992, p.52.) This construction 
project provides the 9.2 VDC required by some 
laptops by converting power from a 12VDC 
source. 

“Packet on the Mac. Connect with the 
world without a TNC.” (by Dexter Francis 
KD6CMT, Oct. 1992, p.8.) This article has all 
the information you need to build a ‘PacketMac 


Modem,’ which will eliminate the need for an 
external TNC. A PC board is available. 

“Packet Radio and Emergency Communi¬ 
cations. Public safety enters the digital world.” 
(By Richard Ferguson KA0DXM, Oct. 1992, 
p.42.) A comprehensive look at emergency 
packet is presented, including what you’ll need 
to know to start a successful ham radio emer¬ 
gency group. 

“ARRL Kills Automatic HF Packet For¬ 
warding.” (QRX, Nov. 1992, p.7.) In this short 
news item, the league has decided to accept the 
Digital Committee’s recommendation that unat¬ 
tended HF packet forwarding should not be al¬ 
lowed. 

‘TARU Region 2 Meeting Formally Recog¬ 
nizes HF Packet.” (QRX, Dec. 1992, p.6.) 
“The International Amateur Radio Union Re¬ 
gion 2 Conference was held . . . and the deci¬ 
sions will definitely have an impact on the fu¬ 
ture of high-frequency fully-automatic packet 
radio forwarding worldwide.” 

“Packet Radio Equipment Needed for 
Poland Center” (QRX, March 1993, p.8.) The 
American Council for Polish Culture is seeking 
new or used packet equipment to enhance train¬ 
ing opportunities. 

“Digital Satellite Gateway Nodes. How to 
get on OSCAR 22 with an HT.” (by John A. 
Hansen WA0PTV, March 1993, p.19.) “The 
satellite gateway node system is a fairly new 
development in packet radio satellites. It per¬ 
mits region-wide access by hams with anything 
from very modest equipment to the latest in dig¬ 
ital satellite technology.” 

“Portable Packet Digipeater for Emergen¬ 
cy Service.” (by John Neeley K6YDW, June 
1993, p.16.) Build this highly portable, battery 
powered digipeater. Parts list, schematics, and 
PC board design are all included. 


Chronological Listing of 
73 Packet Columns 


“NK6K>Packet” (by Harold Price, May 
1986, p.86.) In this first packet column, the au¬ 
thor introduces you to some packet radio defi¬ 
nitions and reviews the history of packet. He al¬ 
so explains why packet is virtually error-free. 

“NK6K>Packet” (by Harold Price, June 
1986, p.76.) The author continues his discus¬ 
sion of packet basics including a discussion of 
the costs involved in getting started. 

“NK6K>Packet” (by Harold Price, July 
1986, p.88.) A discussion of the new packet 
products offered at Dayton this year. 

“NK6K>Packet” (by Harold Price, Sept. 
1986, p. 88.) Packet in other lands is dis¬ 
cussed, including Japan, South Africa, and the 
U.K. 

“NK6K>Packet” (by Harold Price, Oct. 
1986, p. 60.) The author discusses baud rate 
and how it is related to transceiver delay time. 

“NK6K>Packet” (by Harold Price, Nov. 
1986, p.74.) The author addresses a variety of 



subjects including moon bounce on 432 MHz 
and third-party traffic in relation to packet oper¬ 
ation. 

“NK6K>Packet” (by Harold Price, Dec. 

1986, p.66.) The first large-scale packet radio 
survey questionnaire is presented. 

“NK6K>Packet” (by Harold Price, Jan. 1987, 
p.70.) The author discusses high-speed 
modems, HF forwarding networks, and restrict¬ 
ed BBSs. 

“NK6K>Packet” (by Harold Price, Feb. 

1987, p.66.) The author discusses what should 
be included in a packet message header. 

“NK6K>Packet” (by Harold Price, March 
1987, p.82.) Results from the packet poll of 
December 1986 are presented. 

“NK6K>Packet” (by Harold Price, Apr. 
1987, p.76.) The author answers questions 
from readers. Topics include the recent survey 
and auto-forwarding. 

“NK6K>Packet” (by Harold Price, May 
1987, p.54.) The author reviews his First year 
writing a packet column. 

“NK6K>Packet” (by Harold Price, June 
1987, p.58.) The author delves into coded 
packet transmissions. 

“NK6K>Packet” (by Harold Price, July 
1987, p.56.) The author discusses the AEA 
packet line, OSCAR 12, and the FO-12 BBS. 

“NK6K>Packet” (by Harold Price, Aug. 
1987, p.50.) The author discusses the virtue of a 
proposed FCC STA (special temporary autho¬ 
rization) to allow HF stations to run unattended. 

“NK6K>Packet” (by Harold Price, Sept. 
1987, p.68.) The author continues his discus¬ 
sion of the HF STA. 

“NK6K>Packet” (by Harold Price, Oct. 

1987, p.54.) The author revisits the August 
1987 packet issue and discusses using laptops 
for packet. 

“Packet Talk—Latest in Digital Hamming” 
(by Brian Lloyd WB6RQN, Dec. 1987, p.59.) 
In his first packet column, the author discusses 
transceiver enhancements to better facilitate 
error-free packet communications. 

“Packet Talk—Latest in Digital Hamming” 
(by Brian Lloyd WB6RQN, Jan. 1988, p.80.) 
The author discusses protocols and layer defi¬ 
nitions. 

“Packet Talk—Latest in Digital Hamming” 
(by Brian Lloyd WB6RQN, Feb. 1988, p. 76.) 
The author looks at narrow bandwidth FM ra¬ 
dios in common use on packet radio. 

“Packet Talk—Latest in Digital Hamming” 
(by Brian Lloyd WB6RQN, Mar. 1988, p.76.) 
The author discusses equalization and 
modems. 

“ATV” (by Mike Stone WB0QCD, Apr. 

1988, p.58.) The author discusses interfacing 
packet radio with amateur television. 


“Packet Talk—Latest in Digital Hamming” 
(by Brian Lloyd WB6RQN, Apr. 1988, p.67.) 
The author shows how packet radio can be used 
in an emergency. 

“Packet Talk—Latest in Digital Hamming” 
(by Brian Lloyd WB6RQN, June 1988, p. 60.) 
This column is devoted to building a duplex 
digipeater for 2 meters that requires little 
hardware and no software. 

“QRP” (by Mike Bryce WB8VGE, June 88, 
p.67.) A short blurb describes low power pack¬ 
et operation. 

“RTTY Loop—Amateur Radio Teletype” (by 
Marc I. Leavey, M.D., WA3AJR, August 1988, 
p.63.) Discussion of an AEA PC Pakratt pro¬ 
gram which can handle packet, Baudot, FAX, 
Morse, and AMTOR. 

“Circuits—Great ideas from our readers.” 
“Portable Packet” (by Dick Peters WA1PWF, 
Feb. 1989, p.76.) A very simple circuit which 
allows you to use your TNC with an ICOM HT. 

“DX—Hams Around the Word” (by Chod 
Harris VP2ML, Feb. 1989, p.79.) Packet DX 
Spotting Networks, packet conference bulletin 
board, and packet cluster are discussed. 

“73 International” “Packet Radio in South 
Africa” (by Peter Strauss ZS6ET, Apr. 1989, 
p.104.) A roundup of packet ham radio activi¬ 
ties in the Republic of South Africa. 

“Letters From the Hamshack.” “Packet 
Racket” (Letter by John Shelley WAlIAO/re- 
sponse by Brian Hastings NS IB, May 1989, 
p.92.) Mr. Shelley calls packet an “electronic 
plague” while Mr. Hastings responds that cling¬ 
ing to the past could kill ham radio. 

“Circuits—Great ideas from our readers.” 
“Packet/Voice Switch Box,” (by Robert L. 
Dingle KA4LAU, Aug, 1989, p.58.) A simple 
circuit you can build to avoid having to discon¬ 
nect the input to the TNC and reconnecting the 
microphone in order to swich from packet to 
voice. 

“Ask Kaboom—The Tech Answer Man” (by 
Michael Jay Geier KB1UM, Sept. 1989, p.61.) 
The author answers reader inquiry about a flick¬ 
ering DCD light when there is no signal on his 

MFJ 1270 TNC. 

“Welcome, Newcomers!” (by Brian P Lloyd 
WB6RQN, Oct. 1989, p.6.) A handy one page 
introduction to packet terms and definitions. 

“Packet Talk—Latest in Digital Hamming” 
(by Brian Lloyd WB6RQN, Nov. 1989, p.50.) 
The author, returning from a one-year hiatus, 
discusses packet bulletin boards and proto¬ 
col. 

“Packet Talk—Latest in Digital Hamming” 
(by Brian Lloyd WB6RQN, Dec. 1989, p.46.) 
Topics this month include courtesy using 
packet on the ham bands and making AX.25 
more efficient. 

“Circuits—Great ideas from our readers.”“3- 
Position, Multi-Mode Switch Box.” (by David 
K. Pelaez, Dec. 1989, p.70.) Build an easy 
switch-box for RTTY, packet, FAX, and SSTV. 


“Ask Kaboom—The Tech Answer Man” (by 
Michael Jay Geier KB1UM, Dec. 1989, p.72.) 
Fix a common cause of QRM on 2 meter mo¬ 
bile packet radio. 

“Letters From the Hamshack.” “Closer Look 
at ROSE” (A letter by Thomas A Moulton 
W2VY and response by Linda Reneau 
KA1UKM, Dec. 1989, p.76.) A reader responds 
to comments about the ROSE networking solu¬ 
tion in a recent packet issue of 73. 

“Packet Talk—Latest in Digital Hamming” 
(by Brian Lloyd WB6RQN, Jan. 1990, p.58.) 
Topics this month include two packet confer¬ 
ences, new products, and the ARPANET/Inter- 
net.) 

“Packet Talk—Latest in Digital Hamming” 
(by Brian Lloyd WB6RQN, Feb. 1990, p.58.) 
The author discusses ways in which packet can 
be improved, including better frequency coor¬ 
dination and more channels. 

“Packet Talk—Latest in Digital Hamming” 
(by Brian Lloyd WB6RQN, March 1990, p.56.) 
The author talks about doing 800 Hz shift with 
the PK-232 and about a California grocery 
store which caters to computer hackers. 

“Packet Talk—Latest in Digital Hamming” 
(by Brian Lloyd WB6RQN, Apr. 1990, p.54.) 
The author touches on the universal interface, 
PTT level converter, and the stagnation of pack¬ 
et radio. 

“Packet Talk—Latest in Digital Hamming” 
(by Brian Lloyd WB6RQN, May 1990, p.58.) 
The author discusses smart packet software 
and especially SAREX features. 

“Packet Talk—Latest in Digital Hamming” 
(by Brian Lloyd WB6RQN, June 1990, p.48.) 
The author discusses 10 meter packet includ¬ 
ing upper and lower sideband operation. 

“Hamsats—Amateur radio via satellite.” (by 
Andy MacAllister WA5ZIB, June 1990, p.51.) 

Modems for digital hamsat operation are dis¬ 
cussed. 

“Packet Talk—Latest in Digital Hamming” 
(by Brian Lloyd WB6RQN, July 1990, p.64.) 
The author answers mail and discusses the 

“TAPR packetRADIO ” 

“Packet Talk—Latest in Digital Hamming” 
(by Brian Lloyd WB6RQN, Aug. 1990, p.76.) 
Includes more on 800 MHz shift and more on 
10 meter packet discussion from a previous 
column. 

“Homing In—Radio direction Finding.” (By 
Joe Moell P.E. K0OV, Oct. 1990, p.52.) The 
author discusses triangulation by packet. 

“Hamsats—Amateur radio via satellite.” (by 
Andy MacAllister WA5ZIB, Dec. 1990, p.81.) 
A discussion on packet via satellites is present¬ 
ed, including picture packets from space. 

“Hamsats—Amateur radio via satellite.” (by 
Andy MacAllister WA5ZIB, Apr. 1991, p.70.) 
How to copy the Soviet Mir Space Station on 
FM packet. 

Continued on page 18 
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Continued from page 16 

“RTTY Loop—Amateur Radio Teletype” (by 
Marc 1. Leavey, M.D. WA3AJR, Aug. 1991, 
p.69.) “Packet or RTTY —Which is better?” 
The author compares and contrasts two of ama¬ 
teur radio’s popular digital modes. 

“Hamsats—Amateur radio via satellite.” (by 
Andy MacAIlister WA5ZIB, Dec. 1991, p.62.) 
The author talks about 9600-bit-per-second 
packet operation via low earth satellites. 

“RTTY Loop—Amateur Radio Teletype” (by 
Marc 1. Leavey, M.D. WA3AJR, Feb. 1992, 
p.62.) The author walks a packet newcomer 
through his anxiety over the new digital mode. 

“Packet & Computers.” (by Jeff Sloman 
N1EWO, Aug. 1992, p.62.) In the first install¬ 
ment of his new column, the author reviews a 
number of helpful suggestions for network 
users and sysops. Topics include PBBS direc¬ 
tory services and the WB7TPY Packet/Internet 
Gateway. 

“Packet & Computers.” (by Jeff Sloman 
N1EWO, Sept. 92, p.78.) Subjects include tun¬ 
ing up your packet station, networks, repeaters 
and portable packet. 

“RTTY Loop—Amateur Radio Teletype” (by 
Marc I. Leavey, M.D., WA3AJR, Oct. 1992, 
p.54.) The author explains to an RTTY user 
what he needs to know to take that big leap in¬ 
to packet, 

“Packet & Computers.” (by Jeff Sloman 
N1EWO, Oct. 1992, p.64.) Subjects this month 
deal with portable packet operation: batteries, 
TNCs, and carrying cases. 

“Packet Sc Computers.” (by Jeff Sloman 
N1EWO, Nov. 1992, p.62.) This month’s col¬ 
umn is devoted entirely to a digital radio glos¬ 
sary. 

“Packet Sc Computers.” (by Jeff Sloman 
N1EWO, Dec. 1992, p.74.) Includes good news 
about the Internet and highlights of the N0ARY 
BBS. 

“Packet & Computers.” (by Jeff Sloman 
N1EWO, Jan. 1993, p.72.) A discussion of digi¬ 
tal signal processing and digital filters is pre¬ 
sented. 

“Packet & Computers.” (by Jeff Sloman 
N1EWO, Feb. 1993, p.66.) This month’s col¬ 
umn focuses on TexNet. 

“Packet & Computers.” (by Jeff Sloman 
N1EWO, March 1993, p.48.) The main topic 
this month is understanding asynchronous 
communications. 

“Packet & Computers.” (by Jeff Sloman 
NIEWO, Apr. 1993, p.40.) In this first install¬ 
ment of a series, the author tells you how to 
quiet down the RFI in your hamshack. 

“Packet & Computers.” (by Jeff Sloman 
NIEWO. May 1993, p.40.) The author presents 
the second half of his discussion on asyn¬ 
chronous communications. (See March 1993.) 


“Packet & Computers.” (by Jeff Sloman 
NIEWO, June 1993, p.50.) This month’s col¬ 
umn looks at how packet operators (and hams 
in general) need to improve their behavior on 
the airwaves. 

“Packet & Computers.” (by Jeff Sloman 
NIEWO, July 1993, p.58.) This month, the au¬ 
thor covers hierarchical addressing, the sys¬ 
tem by which packet traffic is routed. 


Chronological Listing of 
73 Packet Product Reviews 


“Seeing Packet Radio With Different Eyes. 
The Versabraille 2 system allows blind hams to 
get connected.” (by Jeffrey Bishop 7FDS, Aug. 
1986, p.48.) The author reviews Telesensory 
Systems Inc.’s word processor and communica¬ 
tor for the blind. It can be used with nearly any 
TNC to facilitate sightless packet operation. 

“MFJ-1270 TAPR-2 Packet TNC” (by 
Marc Stern N1BLH, June 1986, p. 24.) The au¬ 
thor reviews “ ... packet (for) the common man 
... a TAPR NC-2 clone that’s every bit as good, 
if not better, than the original.” 

“73’s Packet Buying Guide” (Aug. 1986, 
p.88.) Table lists company, product, features, 
and price. 

“AEA PK-232 PAKRATT” (by Perry Don- 
ham KWIO, Dec. 1986, p,22.) Advanced Elec¬ 
tronic Applications put all of ham radio’s digital 
modes into one station controller. The unit in¬ 
cludes Morse, Baudot RTTY, ASCII, AMTOR, 
and packet. 

"The Heath HK-21 TNC. Hand-Held 
TNC!” (by Tom Gilchrist N7KHU, March 
1989, p.38.) “Heath calls the HK-21 a ‘Pocket 
Packet’ for a very good reason. It’s a compact, 
self-contained TNC with a built-in personal 
packet bulletin board system (PBBS).” 

“DRSI PC*Packet Adapter. Revolutionizes 
the PC/transceiver interface.” (by Brian Lloyd 
WB6RQN, Oct. 1989, p.20.) “This board plugs 
in to your IBM or compatible and turns it into a 
complete packet radio communications sys¬ 
tem.” 

“GRAPES 56 Kb Modem. We’ve come a 
long way from 1200 baud packet.” (by Philip R. 
Karn, Jr. KA9Q, Oct. 1989, p.42.) “How would 
you like to be able to send the equivalent of a 
standard 5.25" IBM PC floppy disk (360 
Kbytes) by packet radio in less than two min¬ 
utes? How about transmitting telephone-quality 
digital voice over the air?” The author reviews a 
fast modem distributed by the Georgia Radio 
Packet Enthusiasts Society. 

“PacComm’s NB-96 High Speed Modem. 

Dramatically increase packet data rates without 
buying a new packet system.” (by Thomas A. 
Moulton W2VY and Robert A. Buaas K6KGS, 
Nov. 1989, p,30.) A review of a 9600-baud mo¬ 
dem that enhances most packet radio systems 
with no need to change rigs. 


“Pkt-GOLD Multimode. Your software 
window into the world of digital communica¬ 
tions!” (by Marc Stern WA1R, Aug. 1991, 
p.20.) “Pkt-GOLD Multimode is a program that 
turned out to be one of the best implementations 
of multimode controller software I have seen.” 

“The TAPR METCON-1 Kit Add teleme¬ 
try and control to your packet station.” (by Bill 
Brown WB8ELK, Aug. 1991, p.34.) “How 
would you like to have the ability to read sen¬ 
sors or control circuitry from a remote location 
via packet radio?” With this kit, you can do it. 

“The Kantronics KTU Telemetry Unit with 
Weathernode EPROM. Remote weather ob¬ 
servations via packet!” (by Dick Goodman 
WA3USG, Aug. 1991, p.46.) “The flexibility in 
the way weather data may be captured and pre¬ 
sented should meet the requirements of the most 
demanding amateur and professional meteorol¬ 
ogists.” 

“The BayCom Packet System. Run packet 
without a TNC.” (by Dick Goodman WA3USG, 
Dec. 1991, p.20.) This system is actually com¬ 
posed of two parts: "... a shareware program 
called ‘BayCom,’ and a simple modem.” The 
reviewer calls it superb. 

“The Kantronics KPC-3. Full-featured 
packet in a compact package.” (by Mark T. 
Schmidt WB9EGA, Oct. 1992, p.30.) This tiny 
packet communicator offers a long list of fea¬ 
tures, including WEFAX and KA-Node. 

“The Tigertronics BP-1 Packet Modem. Just 
add one computer for instant packet, (by Bill 
Brown WB8ELK, Dec. 1992, p.52.) “How 
would you like to get on packet for less than 
S50? If you have an IBM compatible computer 
laying around, you only need to add the BP-1 
Packet Modem and run a software packet pro¬ 
gram.” 

“The AEA DSP-2232.” (by Jeffrey Sloman 
NIEWO, March 1993, p.17.) This product” . .. 
is a great example of how DSP (digital signal 
processing) can bring intelligence and flexibili¬ 
ty to a product traditionally hardwired for a 
job.” 


Special Packet issues 


On three previous occasions, we have devot¬ 
ed an entire issue of 73 to packet. These are 
“must read” issues. They were published in Au¬ 
gust 1986, August 1987, and October 1989. Q 


Back issues are available While 
they last for $4.00 each ppd. 
Reprints are available for $3.00 
per article. Send orders to 73 
Amateur Radio Today, Reprints, 
70 Route 202N, Peterborough, 
NH 03458. 
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Courteous Service • Discount Prices • Fast Shipping 


rnruraTCTRDnrci 


P.O. Box 567 • Van Nuys, CA 91408 


| LEO BACKLIGHT ] 


1.57" X 1,08“ X LED Iighted ^ 5 *. 

backlight. Frequently used 
behind LCD displays -^0% 

to enhance visibility 

of characters. Four green ![ 

LEDs, one in each corner, 

light the device. 0.12“ thick clear plastic with white re¬ 
flective backing. CAT # LED-BL 2 for $1.00 


[ 6VDC, 4PDT KH STYLE RELAY I 


SPECIAL PURCHASE!! 

Omron # MYQ4-02-VH-6VDC 
6 Vdc. 37.5 ohm coil. PC pins. 
4PDT, 5 amp contacts. 

1.07“ X 0.82“ X 1.41 * high. 

CAT # 4PRLY-6PC 

$2.50 each 
10 for $20.00 


REDUCED PRICE! 

4 (USED) AA 

RECHARGEABLE BATTERIES 


Battery pack with 4 AA _ _, 

nickel-cad batteries in series \ \ 

to make a 4.8 volt pack. { _ 

Batteries have soldertabs and 
can be separated and reconfigured. 
CAT#NCB-41AAU SPECIAL! $2.00 per pack 


[ 12 VDC LATCH1NG RELAY I 


MidteX# 327-21B200 
12 Vdc, 400 ohm dual coil latching relay. 
DPDT, 2 amp contacts. Fits 16 pin DIP 
socket. 0.8" X 0.4“ X 0.33". UL listed. 

CAT# LRLY-125 $2.00 each 




SatelliteTechnology _ 

Services, Inc.# AV 011 ~ 

13.75 Vdc to 27.5 Vdc • sWn’ 

Output: .'no/ 

13.75 Vdc @ 1.3 amps 
Plugs into cigar lighter 

receptacle in car or airplane. Converts, filters and 
regulates voltage for use with 12-14 Vdc appliances. 
Fused cigar lighter plug on heavy duty 3 ft cable. 

4 1/2 ft cord on output side terminates with a smalt DC 
co-ax power plug that, in most cases, will need to be cut¬ 
off and replaced with another type of plug. Ideal for pow¬ 
ering portable TVs, communications equipment etc. 
CAT# AV-011 $5.00 each 


TOLL FREE ORDER LINES 

1 - 800 - 826-5432 

CHARGE ORDERS to Visa, MasterCard or Discover 


TERMS: Minimum order $10.00.Shipping and handling 
for the 48 continental U S.A. $4.00 per order. All others 
including AK, HI, PR or Canada must pay full shipping. 

All orders delivered in CALIFORNIA must include state 
sales tax (7.25%. 7.5%, 7.75%, 8.25%, 8.5%) .Quantities 
Limited NO C.O.D. Prices subject to chanoe w/out notice. 


Call or Write For Our 
FREE 64 Page Catalog 

(Outside The U.S.A. Send $2.00 Postage) 

ALL ELECTRONICS CORP. 

P.O. Box 567 •Van Nuys, CA • 91408 


CIRCLE 194 ON READER SERVICE CARD 
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Updates 


Number 9 on your Feedback card 
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Figure A. Corrected parts placement diagram for the Experimenter's Power Supply. 

An Experimenter’s Power Supply 

See the above article by KF9GX in the May 1993 placement diagram with the IN4001 diodes properly 
issue of 73, page 30. Here is a corrected parts located. 

Continued on page 25 


Heterodyne Headache #14.226.5 


Get fast relief with a 

magic 1/notch® 

automatic notch audio filter 



Why listen to carriers? 

The MagkNotch filter. 

• is fullv automatic. No tuning is necessary. 

> easily installs between the rig and an 
external speaker or bead plumes. 

- can be left on al I the time while operating 
SSIL 

• shows filter operation with its 2 color 
LED. 

• allows voii to work an s4SS!t signal under 
a 20 over 9 carrier. 

■ requires 12 VDC—usually available from 
the accessory jack on vuur rig. 

.10 day money hack guarantee 


WHY ARE THE PX NETS 
ALL ON THE NATIONAL 
TUNE-UP 

itsd- Gh FREQUENCY? j 


$109 95 


Magically removes all 
heterodynes caused by 
tuners, carriers, CW, 
computer RFI and other 
similar QRM! 


jCom 793 Canning Pkwy • Victor NY 14564 (716) 924-0422 * FAX (716) 924-4555 


CIRCLE 55 ON READER SERVICE CARD 


Shipping & handling $5.00 
Foreign orders $10.00 












































Number 5 on your Feedback card 


FM Packet Deviation Meter 

Put your packet station on the money for 20 bucks. 

by Steven R. Sampson N50WK 



Photo A. The FM Packet Deviation Meter makes this station complete. 


T here are a lot of “plug-and-play” ama¬ 
teurs today, and many are working FM 
packet. While many traditional amateurs can 
draw a Bessel function chart with their eyes 
closed, this new breed of ham is a lot less 
technical. Many have a hard time digesting 
the concepts of bandwidth and frequency 
drift, never mind deviation. This article will 
help. It shows how to build a useful instru¬ 
ment, explains exactly why it is needed, and 
challenges the less-than-technical ham to ex¬ 
pand his or her electronic expertise. 

Like most newcomers to VHF packet ra¬ 
dio, I set my system up by connecting all the 
cables and getting on the air. It wasn’t too 
long before I checked my audio levels. Un¬ 
like voice, there aren't a lot of people who 
complain if your packet audio is too hot or 
too weak. Actually, I don’t think anyone lo¬ 
cally listens to the packet tones because I 
was hotter than a two dollar pistol. First I set 
my receive audio level, and this was simply 
an increase in volume until the TNC Data 
Carrier Detect (DCD) light illuminated, fol¬ 
lowed by a squelch adjustment (some TNCs 
can operate without squelch, and this is the 
better way to go). You can make a pretty 
good judgement about setting the transmitter 
audio level by listening with another radio, 
but the correct method is to use a deviation 
meter. You won’t find inexpensive deviation 
meters at any radio store, so you’re going to 
have to build one. This article presents a de¬ 
viation meter based on William Crowl 
NbMWS’s design from the January 1990 is¬ 
sue of 73 Amateur Radio Today . The circuit 
uses parts available at Radio Shack, and will 
run about $20. Bill’s circuit featured many 
other useful functions which I deleted from 
this design to make it a simple one-evening 
project. 

Figure 1 shows the schematic. This meter 
is based on simple AC voltmeter principles. 
It picks up the /iC voltage from the receiv¬ 
er’s FM detector, amplifies, rectifies, and 
drives the meter movement. The first stage 
takes the AC voltage from a scanner or your 
ham rig’s discriminator output, blocks the 
DC, and amplifies it with a gain of three. 
The next two op amp stages form a clever 
full-wave rectifier function. The positive 
half of the input waveform passes around 
the second op amp to the third, while the 
negative half is inverted by the second stage, 
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causing a positive output to the third stage. 
Bill recommends that you not change the 
values of the second-stage resistors. The cir¬ 
cuit is based on the LM-324 op amp chip. It 
draws about 1 mA total and will last forever 
on a 9 volt battery. It’s very simple to put to¬ 
gether on a perfboard. See Figure 1. 


Calibration 

I’ve really enjoyed watching all the sig¬ 
nals as much as listening to them, and it took 
a bit of analysis to figure out the best way to 
use the meter. After several days of monitor¬ 
ing signals over the air, I found that the 
whole range of the meter is used by various 



Figure J. Schematic for the FM Packet Deviation Meter. 







Photo B. The FM Packet Deviation Meter with cover removed . Photo C. The finished product. 


packet stations. The really poor ones drive 
the meter against the 15 reading (over devia¬ 
tion), while no audio of course, drops it 
down to 0. I chose the 2/3-scale 10 reading 
as the best calibration setting. 

Without a signal present, the discrimina¬ 
tor outputs a noise waveform, so the calibra¬ 
tion pot on the meter is aligned to center 
about this 10 reading. Calibration needs to 
be performed each time the frequency is 
changed. I usually monitor the frequency for 
a minute to make sure there is no interfer¬ 
ence, and then recheck calibration. Any 
anomaly causes me to change frequency and 
recalibrate. 

When a packet is received, the meter will 
deflect downward for the good guys and up¬ 
wards for the bad guys. It’s important that 
you only measure signals that are full-quiet¬ 
ing, as noise will throw the reading off. 1 
find it best to keep the circuit portable and 
take it to the transmitter for alignment. R F is 
bad news for consistent readings, however. 
You can avoid this by both removing the 
scanner antenna and placing a dummy load 
on the transmitter. If your TNC does not 
have a variable deviation adjustment (a de¬ 
sign defect), the common method is to wire 
a 10k ohm potentiometer into the audio line 
to the transmitter. Don’t depend on high or 
low jumpers to operate correctly—these are 
sucker settings. 

After these initial steps, I usually com¬ 
mand the TNC into the “calibrate” mode and 
send the high tone. Another good method is 
to command the TNC to the “converse” 
mode and hold down the “return” key. I then 
quickly adjust the audio pot to my calculated 
3 kHz deviation reading (about 8.0 on my 
meter). Unless you calibrate your meter to a 
known source you are only guessing about 
what the readings mean, as each discrimina¬ 
tor is different. If you can’t find a calibration 
source, you can listen to signals on the air or 
tune your station by ear to get an initial esti¬ 
mate. After a couple of days you will quick¬ 
ly come to know what is good and what is 
bad by monitoring the performance of both 
your own and other packet stations. The ob¬ 


ject is to get a downward deflection. 

Some radios produce a noticeable differ¬ 
ence in the two AFSK packet tones. Here, 
you may want to do the alignment using the 
more critical high tone. As you might ex¬ 
pect, any frequency error throws everything 
off, so make sure both the meter’s receiver 
and the transmitter are tuned to the same fre¬ 
quency. 

Deviation Basics 

Whether an FM receiver has a discrimina¬ 
tor, ratio detector, quadrature detector, or 
one of the modern phase detectors makes lit¬ 
tle difference as long as the output of the de¬ 
tector is proportional to the amplitude of the 
modulating tone. When a signal is fed to the 
FM modulator, it varies the frequency di¬ 
rectly. The modulated FM signal is a vari¬ 
able set of sidebands whose total bandwidth 
depends both on the frequency of modula¬ 
tion and the amount of deviation. The limits 
set by the typical narrow band FM receiver 
IF stage is about 15 kHz, 

The best method of determining the band¬ 
width of an FM signal is to use a Bessel 
function chart, as shown in Figure 3. You 
use this chart to find the number of sideband 
pairs and then compute the bandwidth. First 
you calculate the modulation index: 



where P = modulation index,D = peak devi¬ 
ation, and m = modulating frequency. 

Then you examine the chart to see how 
many sidebands there are on each side of the 
carrier If the curve comes off the baseline a 
line-width or more, I include that sideband. 
The simple bandwidth formulas you find in 
textbooks are all different and can be con¬ 
sidered unreliable. Use the chart. The worse 
case example is an FM signal that has been 
deviated 5 kHz with a modulating frequency 
of 3 kHz. The modulation index is 1.67, giv¬ 
ing us four sideband pairs, or eight side¬ 
bands of 3 kHz, requiring an estimated 24 
kHz bandwidth to contain it. This is quite 
acceptable for voice when it occurs only 
briefly. Packet uses a high tone of 2.2 kHz, 


and the predicted bandwidth using 5 kHz de¬ 
viation is a steady 22 kHz. Transmitting a 
signal with this wide a bandwidth is certain 
to fail with distant packet stations, and likely 
even to fail across town. There are two rea¬ 
sons: First, most rigs will clip the audio to 
limit the deviation, which causes distortion. 
The second reason is crystal stability. One 
rig may be tuned 1.4 kHz higher in frequen¬ 
cy, and the other 1.4 kHz lower, and still be 
within crystal tolerance on 145 MHz. This 
gives us about 12 kHz of worse-case usable 
receiver bandwidth. 

Using 3 kHz deviation results in a modu¬ 
lation index of 1.36, and the chart shows 
about four sideband pairs, or 8 times 2.2 
kHz for a 17.6 kHz bandwidth on the more 



Figure 2. PC board pattern and parts place¬ 
ment diagram. 
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UPDATES 

Continued from page 20 


Computer Control For The Ramsey FTR-146 

The above article by WD8BNR appeared on page 60 of the March 1993 issue of 73. We printed updates in the April and 
June issues. With this corrected printed circuit artwork, we hope to have all the bugs out. 



Corrected PC artwork for the Computer Control for the Ramsey FTR-146 . 


The Noise Remover 

See the above article by K8MKB on 
page 12 of the November 1992 issue of 
73. In some installations, the circuit 
shown in Figure 3 breaks into oscilla¬ 


tions. Change R1 from 47k to 100k, and 
R3 from 680k to 470k. Put a 0.001 p.F ca¬ 
pacitor across the input side of Cl to 
ground, and a 0.001 pF capacitor from 
point A to ground (across R8). 


For more output from the circuits 
shown in all of the figures, exchange the 
0.0047 pF capacitor with the 0.047 pF 
capacitor. The series resistors 
R5,R9,R12 can be increased up to 4.7k 


ohms. If you stilt need more output take 
out C3 and C6, and replace C4,C5,C7 
with a 0.47 pF tantalum. The limit adjust 
pot can be a 10-turn (not 25-turn) 10k 
pot. Q1 



TM 


Savant 

...because knowledge is power! 


Packet radio communications program for 
the Macintosh® computer! 


Supports multiple simultaneous connections each in its 
own window, with simultaneous transmission and 
reception of packets in each window 
Operates with any TNC that implements KISS mode 
Fully compatible with Sigma Design Associates' 
PacketMac Modem and Aaron Wohl's SoftKiss 
System 7 compatible, 32 bit and cache clean 


QX.T ech nologies, I nc. 

RR#l,Box83A (<£A(\ 95^ 
Kelley, IA 50134 77 

(515) 597-2051 + S&I L/ 

CompuServe 71574,421 


m’ murmxni Network 


Options Tent Window 


ISIll 



Connect... 


Disconnect 

9SD 

^Monitor 


Stations Heard... 

3SH 

ID Now 





3061 

B$ 

288 

RLL 

elOUA 

NONPI 

0225/2112 

Need flods for FT-530 

3060 

BF 

1950 

ALL 

sUSR 

K101K 

0225/2112 

National (Han) Boring Test.COT 

3059 

BF 

809 

RLL 

sUSR 

UA20LZ 

0225/2111 

High 8. the flighty 

3058 

BF 

798 

RLL 

©USA 

KB9UQ 

0225/2111 

The Uee PC 

3057 

BF 

1673 

ALL 

eUSA 

KL7K 

0225/2110 

PACKET SOFTURRE SUGGESTIONS? 

3053 

B$ 

4615 

flHSRT ©RnSflT 

OZIOflR 

0225/2007 

2Llne Orbital Element RflSRT.O'l 

3052 

B$ 

4321 

SAT 

sAHSAT 

UR3CR 

0225/1956 

SUN Kilts Sate11Ites? 

3049 

BF 

1311 

OSCAR 

©USA 

KB5PVU 

0225/1940 

NEED INFO 

3044 

BF 

2258 

riDDEn SUSA 

KC4UFB 

0225/1839 

HELP 1 DENT 1FV MV HODEIt 

3036 

BF 

594 

SALE 

sALLUSA 

H3LKA 

0225/1640 Ranger 2950 


Demo Version Available! 
Ask for details on how to get a cot 
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Parts List 


Case Plastic 

Ml 1 mA meter 

J1 BNC jack 

IC-1 LM-324 

Q1 2N2222 

D1.D ©1N914 

R1.R2 10k 

R3 330k 

R4 1 Meg 

R5 Ik 

R6 2.2k 

R7 9.1k 

R8 4.7k 

R9 8.2k 

RIO 12k 

R11 22k 

R12 100k 

R13 10k 

R14 15k 

Cl 0.01 }iF 

C2 1 uF 

Drilled and etched PC boards are available 

Ct.. Dundee IL 60118 for $4 plus $1.50 S&H. 


RS#270-627 

RS#270-1754 

R&if278*105 

RS#276-1711 

(Optional) 

All resistors 1/8 watt 


(Optional) 


Potentiometer 
Comes with RS meter 
Ceramic disc 
Electrolytic 

from FAR Circuits, 18N640 Field 


12 3 4 5 

Modulation Index 

Figure 3. Bessel function chart.. 

c\r\A 17 IH7 Fnr thr* Invvr Conclusion 


critical high tone, and 12 kHz for the low 
tone. This reduced bandwidth is much less 
affected by the frequency drift between sta¬ 
tions, and is not distorted by the transmitter 
deviation limiting circuits. By listening to 
the audio produced by 5 kHz deviation you 
will notice that it sounds raspy and terrible, 
while the 3 kHz sounds very pure. 


The recommended setting for packet is 3 
kHz deviation. With this meter you can 
quickly adjust your station, and others, 10 
ensure that the transmitter hasn’t gone into 
limiting, and that the bandwidth is optimized 
for the typical receiver. By spending a little 
time tuning up, you will benefit the entire 


local network system. I found that my sta¬ 
tion was able to connect with distant nodes 
that I thought were unreachable due to my 
power level or antenna height. Loan the me¬ 
ter out, and make sure everyone gets a 
chance to use it. Thanks go to William 
Crowl N6MWS for an excellent article and a 
repeatable circuit design, and to Joe Buswell 
K5JB who helped me first to calibrate the 
meter and then to understand FM modula¬ 
tion. Bl 



OVER SO COMPLETE SYNTHESIZED CRYSTAL CH* 

OVER 20 ARE PRECALCULATED MODIFICATION Cl 

over <10 pll Diagrams, . scanner mooificat* 

OVEtflOO MODIFICATIONS FOR PLL C-B.’S. 

OVER 100 FLAM RADIO MODIFICATIONS. 

TEN M£ TEH MOaFlCATKJNS.-LINER SCHEMATIC I 
OVER 000 MIKE WIRING COOES. 

ANTENIWCOAX at) GAINA.OSS DESIGN charts 

KDC SOUND 1-800-256-9895 JUST: 

5 PINE MEADOW $29.95 
CONROE, TX 77302 check or money order 
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No pruning, ■ No liming, No knobs to twist. 

TNT is No-tune on 80 cw, 40,20, 17,12,10, TNT/2 is No-tunc on 40, 

20,10. Work other bands w/ tuner. DX & Cain rise w/ frequenev. 
Ready to Use 1 Klnk*pronf No Traps or Resistors 

Includes isolation 1 Wx-Senled Insulated to 3000 V 

balun &99ft RC8x m Unv Noise Rated 500 Walls 

Wtc modern aax-fid \ T»/T <TOQ 9 S * S3 

ttTj/Ort of the cm>:C % /left p&H 

off<crrtcT IcJ umilutn., % WlnOOtTl 155/L long 

TNT/2 $ 79 - 95 

Antennas West Winoom 

^Box 50062S, Provo, UT 84603 801-373-6425 j 
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Desktop Radio Stands 

Models For Most Handheld Ra¬ 
dios "Please Specify Your Radio 
Model". Send $14.95 plus $3.50 
shipping to: 

Handle-Base and More Inc. 

P.O. Box 2504 (Dept. C) 

Broken Arrow, OK 74013-2504 
Contact your Local Deolor - 
rantee Dealer Inquiries Wotcomo. 
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MORSE CODE MUSIC? 


New-Powerful-Breakthrough, All 43 
Morse Code characters sent with a 
rhythmic beat. A fun & easy way to 
learn or retain Morse Code skills. Now 
the secret is yoursi order "THE 
RHYTHM OF THE CODE 1 '™ Version II 
cassette today! 

The HIT of the 1993 Dayton Hamvention! 

KAWA PRODUCTIONS 

P.O. Box 319-RF. 
Weymouth, MA 02188. 

Send $9.95 and we'll pay the shipping to: 

Chuck or money order only. We ship all orders wllhln 10 days. 
Outside U SA. ptease add S2. tor air mail. MA residents please add 


S Full Duplex Autopatch 
^ 911 Emergency Access 
•'Reverse Autopatch •'Toll Restriction 

S Voice Mail S Voice lD‘s •'BSRX10 

•'Voice/Tone/DTMF Paging ^Scheduler 
■''Links •'programmable Courtesy Tones 
•'Hardware Logic I/O •'Real Time Clock 
•'Morse Code Practice •'Remote Base 
PCJRC/2 Combines the power of your 
XT/ATplatform with a high quality play and 
record voice digitizer creating the ultimate 
repeater controller. Zsuuft 

516-563-4715 

Fax:563-4716 BBS: 286-1518 


ONV SAFETY BELT CO. 

P.O. Box 404 • Ramsey. N J 07446 

800-345-5634 
Phone & FAX 201-327-2462 


ONV Safety Belt With Seat Harness 
4L// II, $89.95 

Iff OSHA 


CIRCLE 2 ON READER SERVICE CARD 


CIRCLE 198 ON READER SERVICE CARD 


MM* l We Ship 

Worldwide 
Order Desk Open 
7 Days/Week 

ONV Tool Pouch $15.95 
Add $4.00 For Handling VISA M/C CHECK 


ONV Belt W/O Seat Harness 
$74.95 
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Number 6 on your Feedback card 


73 Review 


by Jeffrey Slornan N1EWO 

PC Pakratt for 
Windows 

Love at first byte. 


Advanced Electronic Applications, Inc. 

P.O. Box C2160 
2006 196th St. SW 
Lynnwood WA 98036 
Telephone; (800) 432-8873 
Price Class: $129 


B y the time you read this, Pakratt for 
Windows (PPWIN) should be ship¬ 
ping—finally! It's been a long time, but, if 
you use Windows and own an AEA con¬ 
troller or TNC, you’ll be glad you waited. 
The product I looked at was marked “pre¬ 
liminary,” but it was pretty much the product 
that will ship, with a few rough edges still 
there. The fact is, even in this pre-release 
state, I prefer to use this product over any 


ham radio digital communications software 
on the market. 

The Next Generation 

I used PPWIN to control the new PK-900, 
which you will find reviewed elsewhere in 
this issue. Together, these two make a truly 
state-of-the-art digital station for the avid 
operator. Think of PPWIN as a very-pleas- 
ant-to-use soft front end for AEA controller 


hardware. It doesn’t offer features found in 
other terminal programs like LAN-Link or 
PK-Gold—it wasn’t designed to. Instead, 
you will find it an excellent replacement for 
learning the multitude of command line in¬ 
cantations required to make the hardware 
do all its tricks, and it offers the very user 
friendly Microsoft Windows environment. 

PPWIN really knows AEA hardware. 
Through easy-to-use combo boxes—ed- 



Figure 1. From Pakratt for Windows' main screen you can do just about everything your AEA controller is capable of. 
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itable fields with drop-down lists—and di¬ 
rectly accessible buttons, PPWIN lets you 
control every aspect of any AEA controller. 
Forget hours with the manual trying to fig¬ 
ure out everything your new controller does: 
With PPWIN all the options are right in front 
of you—or a few mouse clicks away. 

The Main Screen 

At startup, PPWIN greets you with a 
blank gray window and a menu bar, typical 
of any Windows application. The first step is 
to configure the program using the aptly 
named Configure menu. PPWIN can handle 
two different controllers, called TNC1 and 
TNC2. These can be any AEA product, 
from the top-end DSP-2232 to the budget- 
level PK-88. Selecting TNC1 from the Con¬ 
figure drop-down pops up a second menu 
which allows you to set various parameters 
relating to the controller. 

Set Color 

This option invokes a dialog box which 
can be used to set the text colors for text 
messages displayed in the TNC1 window 
when it is visible. Different colors can be set 
for text depending upon whether it is re¬ 
ceived, echoed, or a message from the 
controller. These color schemes can be dif¬ 
ferent for each of the controller’s virtual 
channels. This is a very useful feature for 


those who run multiple connections. 

TNC Configuration 

This menu option offers access to the 
communications parameters used to talk to 
the controller, and allows the specification 
of a particular model. It also provides an ar¬ 
ray of check boxes for selection of initializa¬ 
tion options. 

Program Files 

This option provides a way to specify 
files used by PPWIN for messages and oth¬ 
er use. The files are specified by DOS path 
name, and push-buttons invoke standard 
browse boxes to help locate the desired file. 
There are quite a few files settable from this 
dialog box: 

AMTOR Connect File 
Buffer File 
Port 2 Buffer File 
Capture File Default 
Macro File 
Maildrop File 
TNC Parameter File 
Packet Connect File 
PACTOR Connect File 
QSO Log File 
QSO Default File 


Program Configuration 

This dialog lets you specify a macro to 
execute at startup, and one for exit—a nice 
feature. This can save a lot of trouble if you 
normally do several things at either time. Al¬ 
so available in this box are the buffer sizes 
for each port (this defaults to 64K), and 
check boxes to decide whether one or both 
controllers will automatically open on start¬ 
up. 

QSO Log Defaults 

This dialog offers fields for default entries 
in your QSO log. You can specify rig, anten¬ 
na, frequency, and power. These can be 
overridden at logging time. 

Opening a TNC 

Once you have specified the various pa¬ 
rameters you are interested in—the only re¬ 
quired ones are in the TNC Configuration 
dialog—the TNC menu on the main menu 
bar will show the hardware you configured. 
Selecting either TNC will open and initialize 
your choice. If you have a two-port unit, like 
the PK-900 used to test the program, port 2 
will be an additional choice on this menu. 
By cleverly using the controller’s host 
mode, PPWIN can let you access both 
ports concurrently—each with its own visi¬ 
ble window. 

PPWIN opens a window for each con- 


New AOR 
Receiver 


400 Channels. 
lOOKHz to 2036MHz 



AR3000 

Fri'.:e. i-'tGigtiLPmpatii 
(Fxptests Shippmc Opu 


$1095 


•Continuous coverage 
•AM. FM. wide band FM. 

LSB, USB. CW modes 
•4 Scan Banks, 

Programmable Attenuatior 
•Tuning increments as low 
as 50H2. 

•Search with lock out. 

•15 front, end filters. 

•RS232 port, built in. 

•25 Day Satisfaction Guarantee. 
Full refund if not. Satisfied. 
•Includes AC/DC power cord. 
Telescope Antenna. 

•Size: 3 1/7'H x S 2/5’W x 7 7/8'D 
Wt. 21b lOoz 


COMMUNICATIONS 

10701 E. 106th St. Indpls., IN 46256 

Toll Free 800-445-7717 

Visa and Mastercard 


VfSA 


(COD slightly higher) 
FAX <317) 849-8794 


L 


-,x_ 


.»* for Lightning 






Hot Off the Press 

The “Grounds” far 
Lightning and EMP 
Protection 


SECOND EDITION 


A comprehensive hands-on guide to proper grounding 
installation, measurement and maintenance for direct 
lightning strike survival. Over 100 pages with new 
informative “how-to” charts, graphs and pictorials. From 
high rise to mountain top, for radio sites and computer 
LANs, this is a must read book. ibesei 

Only $22.95 (includes first class postage). 1 
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trailer or controller port that is opened from 
the TNC menu. Each of these windows has 
a gray bar at the top, with various combo 
boxes, buttons, and status windows. Below 
are two panes with scroll bars, one for re¬ 
ceived text and messages from the con¬ 
troller—the other for locally typed text. This 
is where you communicate with other sta¬ 
tions, but not with the controller itself. Here¬ 
in lies one of my wish-list additions to the 
program. Those of you who, like me, are 
used to operating controllers in a com¬ 
mand-line fashion will probably find your¬ 
selves typing things like MH and C AA9FP. 
These just won’t work, since anything you 
type goes out on the air. I wish that AEA 
had included a command-line window 
where direct controller commands could be 
typed—sometimes command line is just 
easier. 

The initialization process will be familiar 
to those who are current Pakratt users. A 
small box shows each parameter's name as 
it is set. The time required for the process 
can be greatly reduced by checking the 
Fast Initialization box in the TNC Configura¬ 
tion dialog. 

Controller commands are all sent through 
the combo boxes and buttons at the top of 
the window and, to be honest, I would much 
rather have just these, rather than only a 
command line. On the left-most side of the 


control bar is a combo box to select operat¬ 
ing mode. Pressing the down arrow on this 
box drops down a list of all operating 
modes available for the controller/port that 
is active. Choosing one instructs PPWIN to 
set the controller for operation in the select- 

“One of the nicest 
things about PPWIN 
is the push-buttons 
that give you 
immediate access 
to your controller’s 
functions.” 


ed mode, including the modem and shift re¬ 
quired. Just to the right of the mode box is 
another combo box which selects data rate. 
This works the same way and displays the 
available rates for your hardware. 

A set of push-buttons and a small box di¬ 
rectly adjacent to the mode and data rate 
controls provides a way to select the virtual 
channel to be monitored. It is possible to 
select all channels or any particular chan¬ 
nel. 


W9GR DSP FILTER 


11 Switch Selectable Filters in One 



Just turn the switch to select one of: 
4 Filters which enhance SSB signals 
by reducing hiss, sialic, ignition, and 
powerline noise with no perceptible 
lime delay combined with Multiple 
Automatic Notch filters to remove 
heterodynes instantly. 

4 "Brick-wall" C\V Filters with 
bandwidths of 50 H/ to 200 Hz. 

3 unique linear phase bandpass filters 
for RTTY. HF Packet, and SSTV. 


Installs easily between the receiver and 
external speaker or headphones. 


W9GR DSP Filter S299.95 

12 VDC Power Supply $11.95 


Shipping ifnJ Htiiullmx I S >0. nvcrsats S/S 



.lOthn mnnct luck stuarjnier. 
'*() ilui parts X falror \»arrant\ 




{•Com * 793 Canning Pkwy \ ictor NY 14564 
(716) 924-0422 FAX (716) 924-4555 


COMMODORE/AMIGA 


TM ■ j REPLACEMENT CHIPS, PARTS. UPGRADES 


]^ys4ic^' 


• COMMODORE & AMIGA CHIPS • 


• 2.05 ROM chip (enhanced version).$27.95 

• 2.04 ROM chip (no books or diskettes).$29 05 

• 2.1 Complete Kit with 2.05 ROM.$77.50 

• 8362 Denise/8364 Paula.$14.95 

• 8373 Super Denise with diagnostic disk & soflware.$27 50 

■ 8372A 1 MB Agnus with FREE chip puiicr. instructions, 

AmigaTroubleshooter & diagnostic software.$37.50 

■ 6570-036 keyboard chip (fixes most problems).$11.95 

• 1.3 Kickstart ROM with instructions___$21.95 

• 8520A CIA (2 for $16.50).$9.95 


• 6510 CPU. 6526 CIA, 6581 SID. 6567 Video, PLA 90611 A , 

All 901/225-6*7-9.S9 95 each 

•17 50 RAM Expander for C64/128.$79 95 

• ADVANCED AMIGA ANALYZER • 

A complete diagnostic hardware and software analyxor (or all 
Amigas Gives display status of alt data transmtsson/signals, the 
ability to test the integrity of any disk drive, checks all ports, butler 
chips alignment and joystick/mouse. Software automatically tells 
what errors are tound and the chips responsible 85“/* to 90** of the 
problems presented to service centers are found with this nnaly*or 
Smply plug the cables into any Amiga port This is a sophisticated 
diagnostic unit used by Amiga repair centers worldwide $69 95 

• SWITCH ITT - 1.3/2.0 ROM SELECTOR • 

TOP SELLING electronic ROM selector by Global Upgrades Inc 
allows for conpstijity of ALL your software Automatically switch 
between 1.3 cr 2.0 ROM from your keyboard Buiit-m speaker Does 
not overlap the 68000 chip No soldering Lowest prced keyboard 


switch available Instructions included .$24.95 

• Buy the Switch ttt with the 1.3 ROM upgrade... .© $42 95 

* Buy the Switch itl with the 2 05 ROM upgrade . © $46 95 

The Ultimate Deal 

■ Buy the Sw4ch ttt with the 1.3 and 2 05 .© $66 95 


• AMIGA TROUBLESHOOTER • 

Released Jan 1993 a unpoe troubles hoot «>g girdc tor the Airmja 
500"2000 wrh a hs^h are rate Tt*s diagnosis too* w4l tnjy save you 
tots d money and down time by showing you which ptog-m crips to 
change It’s quick and easy to use. $9 95 



914-357-2424 Hours 9-6 ET U-F Fax: 914-357-6243 
W« Ship Worldwide 15% Restocking Prices Subject to Changes 
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Directly below these three controls are 
the status line and time/date. The status 
line displays messages appropriate to the 
operating mode—with information like un- 
ack’ed and received frames, and the state 
of the link. The date and time are displayed 
just below the status. The time appears in 
UTC (Coordinated Universal Time, also 
known as GMT—Greenwich Mean Time) to 
the left, and local 24-hour format time to the 
right of the date. Two small buttons allow 
you to select the desired version of the 
time, whose color switches to red when 
chosen. 

Push-Button Operation 

One of the nicest things about PPWIN is 
the push-buttons that give you immediate 
access to your controller’s functions. Some 
buttons do something immediate, like the 
one that turns on the maildrop—AEA's term 
for mailbox—and the CONPERM button 
that makes the current connection perma¬ 
nent until you turn it off. Most other buttons 
produce dialog boxes that give you an easy 
way to do things that otherwise would re¬ 
quire multiple command lines or tedious lin¬ 
ear input. 

Connect 

The Connect button produces a dialog 
with an editable field, a list box, and six but- 


Why Take 
Chances? 



SERVICE FOR: 

Genera! Communication • Industry • Marine VHF 
Scanners • Amateur Bands • Microprocessor 


Experimental 

Get your FREE 1993 Catalog! 
CALL TOLL FREE: 1-800-JAN-XTAL 


JRN^v 


P.0. BOX 06017 • Fort Myers. Florida 33906 | 

(813)936-2397 gjg _ 
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tons. The field at the top of the box is 
where the desired connection gets speci¬ 
fied. This can include digipeaters, and the 
line is specified in the traditional fashion: 

N1EWO V AA9FP, EOC, BED (for example) 

This is just as a command line would 
work, but with PPWIN you need only type 
the connect string once. At that point you 
can press the Add button, which will add 
the string to the list box, from which you 
can select the connection in the future. A 
companion Delete button allows removal of 
any strings from the list. The dialog also in¬ 
cludes a Disconnect button, should you 
want to close an existing connection or one 
in the process of being made. The other 
three buttons include the usual Close, OK, 
and Help buttons. 

The Help button, as the Help menu op¬ 
tion and any other help button in another di¬ 
alog, launches the standard Windows on¬ 
line help system containing the entire man¬ 
ual for PPWIN, as well as a complete listing 
of AEA controller settings. This is a great 
feature! Pressing a help button in any dia¬ 
log produces instant context-sensitive ad¬ 
vice—no scrounging through manual 
pages. As is usual with Windows help, you 
can search the text for keywords allowing 
quick and easy access to the information— 
this feature alone would have value as a 
separate product. 

A companion Disconnect button is locat¬ 
ed just below the connect button on the 
main button bar for easy access. 

File Transfer 

The File Transfer button features a file 
folder with “XFER” on its side—pretty easy 
to locate. This button makes moving files 


between stations a snap, and not just text 
but binary (program, data, etc.) files, too. 
Pressing the button produces a dialog box 
with several buttons and a list box. A nice 
feature of PPWIN’s file transfer capability is 
background operation. It is possible to start 
a file transfer—ASCII or binary—and switch 
to a different virtual channel to carry on a 
conversation. This is very convenient, given 
the relative slow transfer rate of most pack¬ 
et operations. 

As with the Connect dialog box, PPWIN 
maintains a list of file names which can be 
added to, deleted from, or selected from 
the list box. Radio buttons—mutually exclu¬ 
sive push-buttons—select send or receive 
binary, or ASCII transfer modes. 

Capture 

Text capture, too, is just a button press 
away—indicated by a right-pointing arrow 
aimed at a floppy disk. This button pro¬ 
duces a simple dialog box with a place to 
type in a file name (the default name is 
specified in the configuration menu), a Find 
button which allows browsing for a specific 
file, and a pair of radio buttons that select 
overwrite or append modes. 

Printing 

A Print button turns on and off capture to 
the printer. As with all Windows applica¬ 
tions, printer setup is on the File menu. 

MHEARD List 

A button sporting a small ear produces 
the Channel Status and MHEARD Listing 
dialog box. This list serves two purposes. 
First, it shows recently heard stations—just 
as you’d expect. The surprise is that each 
entry on the list forms a push-button; push¬ 


ing it—plus OK or Enter—will automatically 
connect you to that station. This is a great 
feature—no more scribbling down the info 
so you can try to connect to a new station 
that shows up on the list. 

This dialog also shows a list of all virtual 
packet channels, and whether they are cur¬ 
rently connected. As with the MHEARD list, 
selecting a channel from the list allows you 
to switch directly to that channel. 

Maiidrop 

The Maiidrop button makes maintenance 
easy. Pressing the button, marked with an 
addressed envelope, invokes the maiidrop 
dialog. This dialog offers a list of incoming 
messages at the top—a double click will 
read the message into a pane just below 
where it can be scrolled using standard 
Windows scroll controls. Once the mes¬ 
sage is read, push-buttons offer several op¬ 
tions: 

Save Message—An editable field speci¬ 
fies the file name, a press of the Save Msg 
button writes the current message to that 
file. 

Kill Message—The Kill button deletes the 
message from the Maiidrop, just like typing 
kill {message number} at the command 
line. 

Edit Message—This button invokes a 
small dialog which allows the editing of var¬ 
ious message parameters and status. 
Three edit boxes offer the From, To, and 
BBS addresses for editing. Six radio but¬ 
tons set Private, Traffic, and Bulletin sta¬ 
tus—as well as Reverse Forward, Read, 
and Not Read. 

A dialog built into the bottom of the Mail- 
drop dialog allows the composition of a 
message. Fields for Subject and Callsign 
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specify message parameters. The text is 
typed into a pane below and edited, or a 
filename can be specified or browsed as 
the message. 

Macros 

PPWIN has so many useful features that 
I find myself wanting to say, “This is a great 
feature!" over and over. So, at the risk of 
repetition—this is a great feature. Macros 
are used by PPWIN in two basic ways. 
First, there are standard macros for various 
operating modes. In AMTOR, for example, 
there is a CQ-AMTOR macro which you ed¬ 
it to contain your personal CQ text. The 
other type of macro is one you can choose 
from a listbox by pressing the Macro button 
from the main bar. 

This dialog lets you create your own 
macros, which can be used to send special 
text and to control some controller func¬ 
tions. This is not the intention of the 
macros, unfortunately. To accomplish this, 
the function that you are interested in must 
have a keyboard shortcut and you must 
use a separate editor to get that shortcut as 
text. As an example, CTRL+F, in AMTOR 
mode, stops transmitting and sends a 
Morse ID. To include this in a macro, sever¬ 
al steps are required: 

1. Launch Windows Write—the Mi¬ 
crosoft-supplied word processor. PPWIN 


actually makes this easy: It appears on the 
Tools menu of the main menu bar. 

2. While holding the ALT key down, type 
06 on the numeric keypad—not the number 
row of the main keyboard. Then release 
ALT. CTRL+F has an ASCII value of 6; 
Windows needs the leading 0. A box will 
appear in the Write window. This is a place 
holder for an unprintable character. 

3. Using the mouse, carefully select just 

“Another thing that 
PPWIN does to make a 
ham’s life easier is 
provide a way to easily 
set all those parms 
that make or break 
your station.” 

the box. Using the copy option from Write’s 
Edit menu, transfer the character to the 
Clipboard. 

4. Return to PPWIN’s macro edit Window 
and Paste the copied CTRL+F in—the 
SHIFT+INSERT key combo will do this. 

You now have a CTRL+F in your macro. 
While this works, it’s no fun. The next ver¬ 


sion of PPWIN needs improvements to the 
macro capabilities. 

All Those Pesky Parameters 

On the main menu bar, the Parameters 
menu offers a way to set parms for each 
operating mode separately. Each choice 
provides a dialog with each parm available. 
Depending upon the nature of the parame¬ 
ter, it can be changed with a push-button, a 
drop down list, or an editable field—and 
they are all right there in front of you. To top 
it off, help is just a button press away. This 
is not only a great way to set the parame¬ 
ters, but it’s a great way to learn them, too. 

More and More . . . 

As much as I have written about this 
product, there is more to it. There is a lot of 
depth to PPWIN, which is really designed 
to make operations easier. It is not wart- 
free, but it is, in my opinion, the best way to 
do digital ham radio I have ever seen, es¬ 
pecially when teamed up with a PK-900 or 
DSP-2232 and their state-of-the-art capa¬ 
bilities. PPWIN will not be everything to ev¬ 
erybody, but I can say that I feel a little sor¬ 
ry for those of you who don’t own AEA 
hardware, since you need it to run this 
great program. If you own a Windows-ca¬ 
pable computer and an AEA TNC or con¬ 
troller you have to own PPWIN! [Q 


the power station 

f / The POWER STATION is a 12V x 6.5 AmpHr gel-cell 

1 (7^§\y battery complete with voltmeter, wall charger and a 
^ cord for charging via automobiles. It will power most 
HTs at 5 Watts for 2-4 weeks (depending upon how long-winded you 
are). Also VHF, UHF, QRP, or HF, mobiles such as the KENWOOD TS- 
50 (at 60W). There are no hidden costs, all you need is your mobile or HT 
power cord or cigarette lighter adapter. 


The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 
6V, or 9V output can be used separately for CD players, Walkmans, etc. 
THE POWER STATION can be charged in an automobile in only 3 hours, 
or in the home in 8 hours. The charger will automatically shut off when the 
battery is completely charged, so you can charge it even when it has only 
been slightly discharged, (unlike Ni-Cads that have memory). Our charg¬ 
ing circuit uses voltage sensing circuitry/other brands are timed chargers 
which always charge the battery a full cycle, this damages their battery 
and shortens its’ life if it only needs a partial charge. The POWER STATION 
has a voltmeter that shows the exact state of charge of the battery, not 
worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD." The 
voltmeter can even be used to measure voltages of other sources. 



To order, send check or money order for $49.95 + 
$6.50 for shipping, along with your shipping address 
and telephone number to: 


Joe Brancato 

THE HAM CONTACT 

P.O. Box 3624, Dept. 73 
Long Beach, CA 90803. 

If you wish more Information please send a SASE to the above 
Address. For COD orders, call (310)433-5860, outside of CA 
call (800) 933-HAM4 and leave a message. 
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by Larry R. Antonuk WB9RRT 


The STARTEK ATH-15 


Portable Frequency 
Counter 


STARTEK International, Inc. 
398 NE 38th Street 
Ft. Lauderdale FL 33334 
Telephone: (305) 561-2211; 
(800) 638-8050 (orders only) 
Price Class: $235 


O ne of the fringe benefits of becoming a 
ham is watching the evolution of modem 
electronic technology. We hams have a front- 
row seat at the electronic stage—and some¬ 
times we even get to perform. For example, it 
wasn’t too long ago that a 2m handheld with 
frequency switches instead of crystals was a 
big deal. Nowadays, if you don’t have dual 
bands, 97 memories, full-duplex, an alarm 
clock, and musical access tones, you’re just 
not up to speed! In any product, if you look 
closely enough, there is always a spot in time 
where the engineers obviously accomplished 
the main goal, and then were able to concen¬ 
trate on adding “frosting" for making the user 
more comfortable. Once the product has 
reached the point of fastest/smallest/most 


electronic test equipment. This is mainly due 
to the number of units sold, the profit made, 
and consequently the dollars pumped back 
into R & D. In light of this, it’s impressive to 
see a low-cost piece of test equipment that 
has made the jump over to “user friendly.” 

It’s User Friendly 

The STARTEK ATH-15 Pocket Sized Fre¬ 
quency Counter comes from a long line of 
counters that, over the years, have been get¬ 
ting smaller, and faster, and able to read 
higher and higher frequencies. The engineers 
at STARTEK obviously found themselves at 
the same point as their consumer electronics 
counterparts. The last model out was certain¬ 
ly small enough—any smaller and you’d have 


powerful/most sensitive, it starts to get more to strap it to your wrist. It counted every fre- 



has 


Noto 




00.0000 




quency that most hams 
were interested in. There 
was a full line of acces¬ 
sories. The only other im¬ 
provements could be in 
the category of “you 
know, it would be kinda 
nice if it did ... ” The 
STARTEK engineers took 
this assignment seriously 
and came up with two 
new features that make 
the ATH-15 not just easy, 
but actually enjoyable to 


“humane." These features may take the form 
of memories or scan functions in our hand¬ 
held, or more intuitive controls or menus. The 
radio doesn’t really transmit any better than 
that old rock-bound rig, but it starts to make 
life easier—which is really the main job of any 
piece of technology. 

This whole concept of “user- 
friendliness" Is more often seen 
in consumer items—ham 


nothing to do with frequency counters. It’s an 
LED bar graph signal strength meter. This 10- 
segment graph sits near the top of the dis¬ 
play, and simply indicates relative field 
strength. By itself, this is a useful item for an¬ 
tenna testing, foxhunting, or checking for RF 
leaks around your operating console. Used in 
conjunction with the counter, it provides an 
easy way to get a handle on maximizing the 
input to the counter when using low power 
sources. Rather than waiting for several 
counts until things stabilize and hoping for a 
good reading, you can simply peak the LED 
bar graph and know that your signal is at 
max—or relocate the counter or RF source 
until it is. This combined feature is very useful 
when playing with flea power transmitters, or 
snooping on a weak signal. (It should be not¬ 
ed that even though the counter and field 
strength meter can be used at the same time, 
they are electrically two separate devices. 
Some products on the market use a signal 
derived from the counter’s circuitry for a 
strength indication. This works, but the signal 
strength readings can be dependent on the 
gate time of the counter, and whether or not 
it's in the HOLD mode. The ATH-15 keeps 
these functions separate, providing a true re¬ 
al-time field strength meter—at no extra 
cost.) 

The second feature is actually several fea¬ 
tures, but they all culminate in the Automatic 
Trigger and Hold circuitry. This feature is ex¬ 
tremely impressive, especially considering 
the price tag on the unit. Put simply, the 



readout will hold and display the last 
properly received frequency. In other 
words, keying your portable for a sec¬ 
ond on channel one will cause that fre¬ 
quency to stay on the display. Flip to 
channel two and tap the PTT. The dis¬ 
play will flip to channel 
two’s frequency— 
and stay there. 
This is a great 


Photo A. The STARTEK ATH-15 Portable Frequency Counter. 
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function for testing or checking out multi-fre¬ 
quency radios, or counting and storing an in¬ 
terfering frequency. (If the optional “One-Shot 
Trigger” and “Hold” options are purchased, 
the ATH-15 will display and lock onto the first 
readable signal, ignoring any that follow.) 

Just as important as the Automatic Trigger 
and Hold capabilities are the functions that 
make it possible. The first of these is an 
amazingly quick count time. The specs say 
that the unit can read an input signal, display 
the frequency, and switch to HOLD status in 
less than 80 milliseconds. In reality, 80 mil¬ 
liseconds seems like the point somewhere 
between where you decide to push the PTT 
and where you feel any pressure at all. (Plan 
on spending the first five minutes with your 
new counter running around the house, key¬ 
ing up everything in site. When I showed off 
the review unit to friends and technicians, the 
common term to describe the response time 
was “Wow.") 

The other feature of importance is the “Au¬ 
tomatic Clean Dropout” function. This keeps 
an eye on the current frequency and com¬ 
pares it to the last count. If the current count 
is of a shorter duration, the unit hangs on to 
the last good count without updating the dis¬ 
play. This means that the “held" frequency 
will probably be correct—no “garbage” counts 
are displayed from when the transmitter was 
dekeying. 

The ATH-15 is a sensitive unit. Most hand¬ 


helds could be detected out to about 100 feet 
with no problem, using the standard antenna. 
The problem with this sensitivity is that the 
unit is easily overloaded in strong multiple RF 
fields. This is due to a combination of the 
unit’s 1 to 1500 MHz bandwidth, plus it's high 
sensitivity. Unlike a radio with a tuned front- 
end, the ATH-15 can be listening to several 
signals in addition to the one you want to 
count. In other words, if you want to copy a 
weak 146 MHz signal at the same time the 
ATH-15 is hearing a garbage truck on 30 
MHz, the police on 155 MHz, a construction 
company at 450 MHz, and a cellular phone at 
850 MHz—well, things can get confusing. 
This “swamping” is the nature of any broad¬ 
band device, as any ham who’s had his HT at 
a flea market can tell you. The STARTEK en¬ 
gineers have created a solution to this in the 
form of a set of three different bandpass fil¬ 
ters. These half-inch diameter filters come 
with BNC connectors, and pop in-line with the 
external antenna. They filter out the unde¬ 
sired frequencies, while passing the band you 
might be interested in. The filters are avail¬ 
able in 60 MHz low-pass, 400 MHz high- 
pass, and 800 MHz high-pass configurations. 
They greatly increase the “effective sensitivi¬ 
ty” of the unit, and would be helpful if you 
tend to do off-the-air monitoring of specific 
channels or bands. For most general purpose 
applications the filters won’t be needed. 

Operation of the ATH-15 is similar to earli¬ 


er members of the STARTEK family. The 
“Count” switch controls the speed at which 
the samples are taken. As normal, a slower 
count time gives you a higher resolution 
display (five decimal places when counting a 
1 to 500 MHz signal in the “Slow” position). 
The unit has a manual hold switch for locking 
in a reading, and of course the Automatic 
Trigger and Hold function can be turned on or 
off. If the "One Shot” option is purchased, 
switches on top control the resetting and op¬ 
eration of this mode. Like other models, this 
unit has two band positions: 1 to 500 MHz, 
and 500 to 1500 MHz. New features include 
a low battery indicator and extra bright LED 
digits. 

In addition to the basic unit, STARTEK of¬ 
fers a complete line of accessories including 
antennas, cases, a high-stability oscillator op¬ 
tion, and the bandpass filters. (Due to its size, 
the ATH-15 will tend to spend a lot of time in 
the toolbox or on the dashboard. The optional 
case is highly recommended.) At press time, 
the ATH-15 was being offered at a promotion¬ 
al price of $199, and a new model, the ATH- 
30 (2.8 MHz capability), was introduced at 
$259. They come standard with the one-shot 
feature. Prices include NiCds and a charger, 
and a one-year labor, five-year parts warran¬ 
ty. Your requirements concerning range and 
options might vary, but any of the STARTEK 
counters represent a great value for your test 
equipment dollar. H 


ID-8 Automatic Morse Station Identifier 

Compatible with Commercial, Public Safety, and Amateur Radio 
applications. Uses include Repeater Identifiers, Base Station Identifiers. 
Beacons. CW Memory Keyers. etc. Great for F.C.C. ID Compliance. 


vth color coded wires attached. 
• 6 to ?3 VDC un'est-latsc 3! 

0 !0 - VQIIS 563 < TO Kak 


• Miniature in size. I 85"x 1.12"x0.35". 

• Totally RF immune. 

• AH conneclions made with microminiature plug and socket 

• CMOS microort-cessor to* tow voltage. :ccirrem ccerato' 

• Lew a'Stolon few ur pecan*:® ac^staoe smewave cutout 

• Crystal control*c to' h ; gh accuracy 

• Transmitter PTT output |to key transmitter while ID is nemg sent), is an open collector 
transistor that will handle 80 VDC al 300ma 

• Field programmable with SUPPII ED keyboard 

• Contirmaiion lore to md-cate accepted oa-amete' plus tones to indicate oroQ'amnrng e 

• Ail cnxramrnmg ts stewed a t on-volatile £c?RGM nay be aitersa al a r y tine 

• Message toagih ove r 200 characters tong 
« Tagger ID win active Ugh or tow 

• Inhibit ID with active high or low Will hold oil ID until channel Is dear of traffic. 

• Generates repeater courtesy tone ai end ol user transmission it enabled 

• Double sdec taps and mounting hardware supplied tor quick mounting 

• C Derating temoe*aJure range. -30 degrees C to +65 degrees C 
- F-uil or? yea- w£~n*>' whs* 'etumed to the factory to' resar 

• 'mmed-ate one day delivery. 

Programmable Features i 

• Cight programmable. seisctaoia, messages 

• CtV snesc from r ro £9 .VP«f 

• tD interval timer from *-53 minutes 

• ID hotd off timer from 0-99 seconds. 

• CW tone titxjuency from 100 Iv to 3000 /v 

• front porch delay interval from 0 to 9.9 seconds. 

• CW or i MCW operation 

$69.95 each 

programming keyboard included 

rCOMMUNICATIONS SPECIALISTS , INC. 

f *26 WEST TAFT AVENUE • ORANGE CA .02665 *296 

r U?t4) 998 3G27 •.FAX ,714) 97* 3420 

Entire U.S.A. (800) 854 054 7 . FAX (800) 424 3420 



Computer Controlled Ham Shack for personal or club station 


Ultra Comshack 64 Duplex/Simplex Controller 


HF & VHF Remote Base & Repeater *Autopalch *Rotor Control 
Voice Meters*Paging*Logging*Polite IDWoice Packet B .B.S. 

Model CS64S! 
rev 8....$379.95 i 



'Load save, change asIromT rones. Packet. or modem* Unlimited voice| 

vocabulary *Vcce dock executes everts Da>fy A Weekly "Supsi 

Macros" user programming language' *300-* digit user access codes! 

Disk & Prinler logging ol telophone numbers dialed, usago lime, 

functions *18 Rotating Polite ID's* 16 External relay controls ’CTCSS 

Tone Paging* CW Practice wllh voice 'Securlly mode, T.tone mule* Voice 

announced user coll sign when logging on 'Voltage proportional courtesy 

beep inefccates s^nalsirortgih * 18 rotating Polite ID tails' Safety timers! 

& overrides "Ultra Link* provides T. tone control !rom remote audio mors-] 

tored’User programmed imth-tone courtesy beeps each mode’ Modem 

Packet cortroT 9 T Tone Macros store 2S dig* command strings '2 Tak 

mg Meier inputs * Packer- Modem inpuTSimpiex Repealer Mode Opt*onal| 

with DVR * WXl & PK8 speaks temperature and humidity with poflto ID * 

Store 1000 (18 digit) (ol ft's ‘Quick dial A quick answer 


Directed & general page *50 lol ft's reslrlcted patch ‘Telephone control 

input* Regenerated touchtones 'Autopatch auto oil, detects calling party 

' t ^u^Putee or lou chtone dial 'Call waiting & last number redial' 


Ultra Com Shack 64 Options 


•Mount All modules including C64, 

^Ef^^Prednlled & painted inctJ 

mounts & cable clamp? I 



_| H.F & VHP SO del ‘Scan up.down:1 CtoHz step ~\ 

vsr-abto scan rate ‘Monfew mode de-teats PTT "Lock morfc aaonrs T tones] 

to TX through remote *Auia mode A spfcl select *9 Scan memories store 

Mode, spins. VFO A A B ’Talking M eiers: Voltmeter * Voice & CW Beacon] 


voice Mailbox & ID tail, Inc. i 

—-^•51 Ram, control with CSS or PK8. 

inci cable tor REVS Ultra board, 5 
• or 12VDC DVM„_..S 179.95 . 

—7 - mutual 

w(Th thts crystal controlled Sweep¬ 

ing supply, runs cool & efficient 
draws <1 amp. Plugs into C64, 

fusod, protected, heavy duty 
MnriftlDCPS....$ 129.951 


Wd Duplex Control ol Me moles 


telephone ampuned hybrid. 

^ nu* S gan pots. S ajdio preamps 

Pugs nto* C5S4S board, TLCN—S 159.95 



" I 3SM ■?■!•!Eggg ;’.f 


’Voice Rotor control 




Video Multi-Paqe letter &gra 


’ATV, Slow Scan; HI Res' Autobool C64 EPROM CART 
Used by 100’s ol CATV sys lor Local channel insertion 
Tune / dale macros send touch tones. va ry seq. A load 
•Muni-page Modem transfer iVceo'AuCg>*-— 

*240 letter crawls, flash lines 
•Special effects, 16 colors 

-NTSC output & color bars ,_. 

'PKS A WXl adds relay control & Temp. A Humidity! 


pkjgs into C64 or PK8, disk or 
System version CART...S 109.95 


Wod+ "VIDG" 
SI69.95 Inc. 
dtsk+ out cable 


_jlnc. 3 DPDT 2 A. 

relays *5 SW. oulputs. Use with HMt 
to rotate beam.CSS-S 99.95 

_ m _ 

33 ^ay_Qi-Qf S*Ttctes_PK 8 _§ 15 9,95 


AUDIO BLASTER ™ 


Works Inside all H.T.'st 


U|fjp <—Mlnature Audio Amp/ Used by police 
Module installs Inside all H.T's; 1 watt audio amp i When i 
needs to be loud! Universal mstallatkm diagrams 



P - ! or Tel. modem and provKtes a Packet to 

fcj Voice BBS, Roq. 2nd CM & PKS.Jnc. 4 ft. 

_data cable to PK8. PK1 $99.95 


Speak Temperature & Humidity 


PK6.WX1 SI 89.95 


TSOQ 4 DIGIT Touchtone Decoder |I5-=JI Rotor control 
QUAD Relay Expansion plug-in option 


„_ t QUAD 

Eimi) S Hy«H ;gTSDQ use as Repeater CkvOft, C64 reset 
8'20VDC. audio m. Field Program 50.090 Codes; Mom iLstcbing: Inc. 
DPDT Relay; LED dxptvafidS latch; 24 Pm connector OUADoptlon 
adds: tour 2 Amp. relays + 5 dioit on S oil code tor each relay. 2"X3' 


4 Digit Decoder ’TSDG'*.$ 89.95; Expand ”QUAD"$ 99.95 


_Analog to cbgXaJ 

corrrerter . use with CS8 . vcpcc beanrg 
♦V- 5 deg !or al rotors HMl „S 69^5 


Ultra Com Shack 64 Manual 
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73 Review 


by Jeffrey Sloman N1EWO 

The AEA PK-900 

State-of-the-art digital ham radio. 


Number 8 on your Feedback card 


Advanced Electronic Applications, Inc. 

P.O. Box C2160 
2006 196th St. SW 
Lynnwood WA 98036 
Telephone: 800-432-8873 
Price Class: $569 



Photo A. The AEA PK-900. 


T he dual-port PK-900 represents the next 
evolutionary step in AEA’s multi- 
mode controller technology. Unlike the 
revolutionary DSP-2232, the PK-900 uses 
traditional modem technology with a few 
high-tech twists. The PK-900 offers im¬ 
proved ease of use and some changes in 
the computer-controlled portions of the unit's 
circuitry. 

LCD City 

Unlike previous models—even the top-of- 
the-line DSP-2232—the PK-900 sports a 
sexy new LCD annuciator panel in place of 
the traditional LED Christmas light display. 
This high-contrast, backlit panel is easy to 
read under most lighting conditions, (with the 
exception of some occasional glare from re¬ 
flected light.) One thing that makes this new 
display particularly useful is that, unlike the 
LED arrays of previous models, these indica¬ 
tors say just what they mean. The operating 
mode of either port can be seen from across 
the room—no more memorizing LED loca¬ 
tions or guessing. The display provides a lot 
of information: operating mode, link state, TX 
and DCD indicators, various status indicators 
and, at the bottom of the display, a tuning 
meter. 

Those of you interested in HF modes 
have, no doubt, spent a lot of time in front of 
your controller's tuning meter trying to get 
those LEDs to look just like the picture in the 
manual. I have, too. To be honest, my first 
reaction to the new LCD version was not 
good. It is quite different to use than the 
LEDs I had come to know. But after I had 
used the 900 for a while I found the LCD just 
took some getting used to. It is at least as 
good, if not better than, its predecessor. At 
the very least, it is physically wider, making it 
easier to see. 

Note that the 900 display has only fixed 
annuciators, it does not have the ability to 
display arbitrary text messages like its DSP- 
2232 big brother. While this would be very 
nice to have, it really does detract from the 
900’s utility. 

Also located on the front panel are the tra¬ 
ditional threshold control (a nice, big, easy-to- 
use knob) and the power switch. This knob 
adjusts the sensitivity of the DCD (Data Carri¬ 
er Detect) function, and is only functional for 
port 1. Moving the power to the front is a nice 
change from the PK-232, the 900’s predeces¬ 
sor. 


The Back Panel 

The back panel of the unit is a pleasant 
blend of the old and new. The 900 uses the 
same coaxial power connector as previous 
models, making upgrading a little easier. A 
five-pin DIN connector provides output for a 
tuning scope, and for direct CW keying. 

This connector replaces the old RCA jacks 
for keying, although I’m not sure this is an im¬ 
provement. The RCA approach was very 
easy to use. 

The two radio ports depart from the PK- 
232 and more closely resemble the DSP- 
2232's five-pin DIN connectors. The 232’s un¬ 
usual radio connectors made building a cable 
somewhat difficult once the AEA-supplied 
units were exhausted. A pleasing throwback 
to the 232, however, is the inclusion of two 
1/8-inch phone jacks on the rear for audio in¬ 
put. This is great for SWLs who will not trans¬ 
mit with the unit, and for those of you who are 
like me and just can’t wait to see the unit do 
its stuff. 

A fourth DIN connector provides FSK (Fre¬ 
quency Shift Keying) outputs for RTTY fans 
with radios capable of using them. Both posi¬ 
tive and negative keying are available. Trans¬ 
mit level controls for each radio are screw¬ 
driver adjustments, also located on the back 
panel. 

The connection from the PK-900 to a data 
terminal or computer is made through a DB- 
25 connector which supports pins 1 through 8 
and 20. These are the standard pins needed 
for any sort of RS-232 serial connection. Next 
to this connector is the unit's reset button, 
which operates in conjunction with the power 
switch to reset the 900 to factory defaults. 

Four additional trimmers located on the 
right side of the box allow screwdriver adjust¬ 


ment of the A FSK levels for each radio. The 
PK-232 had only one, pointing out that the 
900 is a true two-port unit, not just able to 
switch between radios. 

What Can It Do? 

The specifications of the PK-900 are im¬ 
pressive. The unit will operate in just about 
any mode that a modem ham could want: 

AX.25 (Packet) HF and VHF 

Baudot RTTY 

ASCII 

AMTOR 

PACTOR 

Morse (send/receive) 

HF Wefax (Weather Fax) in Greyscale 
NAVTEX reception 

TDM (Time Division Multiplex) reception 
Bit-inverted RTTY (encrypted) reception 
The PK-900 accomplishes all these modes 
with some very nice hardware. AEA has al¬ 
ways been known for superior HF perfor¬ 
mance, and the PK-900 incorporates the 
same eight-pole Chebychev bandpass filter 
used in the excellent PK-232 for high fre¬ 
quency operations. This filter means that the 
900 should do much better than average with 
poor signal conditions, an assertion borne out 
by experience—not just mine; ask around. 
The 900 has it all over the PK-232 in the mo¬ 
dem department since soft selection of the 
modems let each mode’s precise needs be 
accommodated. 

On the output side, the unit uses a DDS 
chip (Direct Digital Synthesis) to modulate the 
radio making it extremely flexible. The PK- 
900 could produce any sort of modulation you 
might want, including DTMF or two-tone se¬ 
quential paging, if the mood struck you. A us¬ 
er program capability makes this feature 
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available to the hackers among us. 

With it’s optional 9600 baud modem (about 
$75), the PK-900 is ready to keep up with the 
world of packet as it grows. By the time you 
read this, PACTOR will be a standard feature, 
no longer an option. Current owners without 
PACTOR should contact AEA concerning the 
upgrade. 

Dual Port 

The big question I hear about the PK-900 
concerns its dual-port capabilities. Hams 
want to know just what it can do with the two 
ports. Here’s the scoop: Radio port one can 
do anything—any mode the controller is ca¬ 
pable of. Port two, on the other hand, is re¬ 
stricted to packet—HF or VHF. This is full si¬ 
multaneous operation. Unlike the PK-232 
whose two ports were selectable by a switch, 
the PK-900 can keep your VHF packet sta¬ 
tion on the air while you work AMTOR, or 
PACTOR, or any other mode on port 1. To 
me, this is what dual-port ops should be. 
Keep in mind that AEA's engineers designed 
this box to be used in the shack, not as a 
node in a packet network. Its features and ca¬ 
pabilities are targeted to that market. 

PACTOR 

Yes, the PK-900 does PACTOR. This 
mode is a lot of fun, combining the qualities 
of packet and AMTOR for excellent weak-sig¬ 
nal performance. The PK-900’s inherently ex- 


cellent HF performance is available in 
PACTOR mode, too. You will find plenty of 
PACTOR traffic on 10 and 20 meters. It 
sounds like an AMTOR station on barbitu¬ 
rates. This mode will probably eventually re¬ 
place AMTOR, since it works better for most 
amateur operations. 

Using the 900 

If you are familiar with AEA hardware, the 
PK-900 will not present any surprises. The 
unit’s autobaud routine easily sets the data 
rate at initial startup, reducing a lot of diffi¬ 
culty for new users. The manual provides 
a thorough section on setup and connection 
of the unit. Once again I am forced to say 
that, while AEA's manuals contain lots of in¬ 
formation, their organization affects ease of 
use a little more than I would like. (A diplo¬ 
matic way of saying I don't care for the manu¬ 
al.) On the other hand it does include the 
most important information: connector 
pinouts, schematics, and a complete com¬ 
mand summary. 

In my opinion, there is only one way to use 
the PK-900: with AEA’s new PC Pakratt for 
Windows. This program, which is reviewed 
elsewhere in this issue, makes using the PK- 
900 a real pleasure. Not only does PPWIN 
know about every bell and whistle, it also pro¬ 
vides concurrent access to the two radio 
ports—a neat trick. If you can’t run Windows, 
you should seriously consider buying a pro¬ 


gram that knows about the PK-900. There 
are DOS and Macintosh versions of Pakratt 
available from AEA, as well as third-party ter¬ 
minal programs that work with the unit While 
the 900 can be operated from the command 
line, it is a complex piece of equipment and 
will have a very steep learning curve without 
the computerized assistance. 

Performance 

What else can I say? The PK-900 performs 
very well. It is directly comparable to the PK- 
232. In fact, in side-by-side testing, the two 
units were indistinguishable. Both showed ex¬ 
cellent HF performance—especially noted in 
poor conditions or with weak signals. VHF 
performance was stellar as well, but of 
course it had better be. If a TNC has trouble 
on VHF packet, something is wrong. If you 
want some opinions on PK-900 performance, 
you can ask some PK-232 owners what they 
think of their controllers—you’re bound to find 
several on the local repeater. 

Conclusion 

Teamed up with PC Pakratt for Windows 
and a pair of transceivers, the PK-900 is the 
heart of a truly state of the art digital ham sta¬ 
tion. The PK-900 costs a bit more than the 
PK-232, but the difference in cost is reflected 
in the capabilities of the box. If the additional 
outlay doesn’t scare you off, you won’t be dis¬ 
appointed with the PK-900. Q 
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REMEMBER... A LOW COST POWER PACK 
WITHOUT PERIPHEX’S QUALITY IS NO BARGAIN 

NEW MODELS NOW AVAILABLE 


ICOM 

BP-83S 7.2V 750mah 

$43.50 

BP-84 7.2V lOOOmah 

$57.00 

BP-84S 7.2V 1400mah 

$63.00 

BP-85S 12V 800mah 

$76.00 

BP-114S 12V 800mah 

$79.00 


YAESU 

FNB-2 10.8V 500mah 

$22.50 

FNB-12 12V 500mah 

$45.95 

FNB-14S 7.2V 1400mah 

$59.75 

FNB-26 7.2V lOOOmah 

$60.00 

FNB-27S 12V 800mah 

$65.00 



KENWOOD 

PB-13S 7.2V 1200mah 

$49.75 

PB-14S 12V 400mah 

$60.00 



Manufactured in the U.S.A. with matched cells, these Super Packs feature short circuit 
and overcharge protection, and a 12 month warranty. All inserts and packs in stock or 
available from authorized dealers. CALL US TO DISCUSS YOUR BATTERY REQUIREMENTS. 


CALL FOR OUR 
SPECIAL OFFEERS 


And SC Of] Shipp ng & Hann^u 'o: List uarrcry, 
S'. 0Q Lr each asd l Canary - U S only. 
Connecticut residents adti 6S tax 



XJ 


iiiiPORIPHOX inc* 

115-18 Hurley Road. Oxford. CT 06478 

800*634*8132 

Connecticut 203*264-3985 - FAX 203*262*6943_ 
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BATTERIES 

Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 

YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 

CALL US FOR FREE CATALOG 



E.H.Y0ST & CO. 

7344 TETIVA RD. 
SAUK CITY, Wl 53583 

(608) 643-3194 
FAX 608-643-4439 
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High performance low price 


Design yagis the easy way 


* a superp program at a modest cost . " 

M. pintail. Interelectronics Ctxp 

* Unparalleled speed, accuracy & ease-of-use * Scaler 

* SWR/lmped & pattern bndwdth charts * Auto design 

* Auto-optimizes gain. F/R & bandvwdth * Fast Bev & 
Azimuth polar plots * 17 elem. to 1 Ghz. * Metric & 
US ft/rn. * Auto directors calc * Prints files & charts 

* Includes math co-proc & no-math co-proc versions 

* Too many features to list * Callsign or PO required 

Quickyagi $ 

For XT/AT w< 840k. & Here 
/CGA/EGA / VGA graptics 



Add 53.00 Ah to noo-USA orders ■ US Check or MO 
SASE for detailed info • Arizona orders add tax 

RAI Enterprises ( 602 ) 848-9755 

4508 X. 48th Dr. Phoenix, AZ 85031 USA 
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Number 10 on your Feedback card 


Julieboard 

An easy-to-build DDS synthesizer for the PC printer port. 

by Bruce Hodgkinson VE3JIL 


E very so often, a technology development 
comes along which radically and permanent¬ 
ly alters the landscape of amateur radio—spark 
to CW, AM to SSB, vacuum tubes to solid-state, 
and so forth. Each of these new developments 
has made possible things which could only be 
dreamed of before, but quickly become taken for 
granted. The introduction of direct digital syn¬ 
thesis (DDS), a DSP-related technique, has been 
one such advance in the RF design field. At first, 
DDS-based gear could be afforded only by the 
military, but the state of the art has now ad¬ 
vanced to the point where new commercial and 
amateur radio designs include it as a standard 
feature. 

Why DDS? 

The best way to answer that question would 
be to take a look at the disadvantages inherent in 
the old techniques. Traditionally, VFOs (includ¬ 
ing those based on phase-locked loops) have em¬ 
ployed analog LC oscillators dependent on me¬ 
chanical and physical characteristics for 
frequency control. Although analog os¬ 
cillators are appealing due to their ap¬ 
parent simplicity, they fall prey to the 
usual analog type bugaboos; calibration 
error, drift, phase noise, excessive lock¬ 
up time, etc. This means that designs 
which use analog frequency control 
can—and usually do—lead to align¬ 
ment, debugging and calibration has¬ 
sles which then require expensive 
equipment and time to fix. For those 
working with phase-lock loops, there is 
the additional problem of making the 
frequency resolution vs. lockup time 
vs. capture/lock range tradeoffs, which 
invariably compromise performance 
and/or force the designer to go to multi¬ 
ple loops, mixers, filters, etc. 

With DDS, on the other hand, a few 
chips on a board slightly larger than a 
business card can implement a wide¬ 
band oscillator which gives: 

0 to 16 MHz coverage 
0.007 Hz frequency resolution 
Virtually instantaneous 
switching time 
No drift/no calibration 
Excellent spectral quality 
Simple interface via PC 
printer port 

So, I designed one. This board 
(which I’ve named the “Julieboard”) is 
easy to build and is intended for use as 
a building block to add digital tuning 
capability to home-brew equipment. 


Why the PC Parallel Port? 

The first part of this question really asks, 
“Why the PC?” The DOS computer has made its 
way to a very high number of amateur stations, 
doing such jobs as log-keeping, packet radio, 
word processing, satellite tracking, et cetera. The 
price has come down to the point where (occa¬ 
sionally) first-generation PCs are actually avail¬ 
able free for the taking if one is at the right place 
at the right time! The software required to drive 
this oscillator is so simple that it will run on any 
DOS machine, right down to the humblest one- 
floppy system, which means that if a PC actually 
has to be acquired for the specific purpose of 
running this oscillator, it needn’t cost more than 
a nominal amount. 

The second reason for using the PC is that it is 
a fine platform from which to develop and im¬ 
plement control functions via software: The 
“front panel” can take any form the user wants, 
changes can be made at will without having to 
modify or junk hardware, and functions can be 


easily done which would be difficult, if not im¬ 
possible, to do with dedicated hardware. Rather 
than being stuck with one hard-wired approach, 
the user has a software “playground” in which 
his only limitations are imagination and time 
available for programming. 

Finally, code can be written, modified, and de¬ 
bugged on the same machine on which it runs— 
allowing the use of widely available and reason¬ 
ably priced development tools. 

The second part of this question is, “Why the 
parallel port?” Why not do a plug-in (slot resi¬ 
dent) version? The first answer is that not all PCs 
(lap-tops, for example) have plug-in slots avail¬ 
able for another board. Also, many PC owners, 
especially those without a technical background, 
are not really keen on tearing apart a working 
system just to install another board which then 
has to be configured and set up on a particular 
address location. This is a real problem if the PC 
belongs to somebody else or the oscillator has to 
be moved often. 

The parallel printer port offers a “plug 
and play” alternative: Almost every PC 
has a printer port and few indeed are 
those computer users who aren’t capable 
of guiding a DB-25 connector onto the 
end of a cable. Also, a plug-in board ap¬ 
proach forces the user to install the oscil¬ 
lator inside the PC itself—which can 
cause noise problems, as well as impose 
limitations on where the equipment can 
go. With the parallel port approach, the 
equipment can be located a long distance 
away from the PC and driven via a long 
extension/ribbon cable for remote opera¬ 
tion. Finally, the parallel port, being non¬ 
bus-specific, can be replicated with any 
simple TTL six-bit register. For example, 
there is no reason why an appropriately 
programmed single chip microcomputer 
(such as a Motorola ‘68705 or Intel 
‘8051) couldn’t replace the PC for those 
who really object to having to drag 
around a large, bulky PC just to drive a 
tiny little board. With a single chip mi¬ 
crocomputer, an entire HF rig could be 
made to fit into a shirt-pocket-sized pack¬ 
age! 

Circuit Description 

The circuitry for the Julieboard fits on 
a small two-layer printed circuit board 
about 2.5” x 4.5". On one end is the DB- 
25 connector for the printer cable and the 
other end has the BNC output and pow- 
er/extemal-clock connectors. Power input 
needs are not critical—anywhere from 
about +7 VDC to +12 VDC will do. The 
input is polarity-protected so if the polar- 



rhoto A. Julie and her board. 
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1o CLS:LDCATE 1,1:PRIN'T 
20 PRINT" JulieBoard 20 
30 PRINT 

40 PRINT" Options? are: 
50 PRINT" 

60 PRINT" 

70 PRINT" 

80 PRINT 
90 PRINT" 

100 GOSUB 220 


Controllers 


Bruce Hoc!gk i nson VE3JIL 
JUL200.BAS Apr. 19/93 


’P- tor new trequency 
’Q" to quit" 

=* < ■ to i ncrernent. by 100H z 
■’ >■’ to decrement fay 100H:: 

Frequency (KHz) = 11 


INKEY$: IF L.EN <A$> = 0 THEN 110 


120 IF ASC<A$; = 
130 IF A8C(A$) = 
140 IF ASC(A«) = 
150 IF ABC <A$1 = 
160 IF A8C<A*> - 
170 IF ABC(A*) = 
180 IF ASC<A*) = 
190 IF ASC<A*> ~ 
200 GOTO 110 
210 ’ 

220 LOCATE IS,111 
230 LOCATE 15,21 
240 LOCATE 3 5,1:1 
250 IF NF >16000 


46 THEN GOSUB 310 
62 THEN GOSUB 310 
44 THEN GOSUB 330 
60 THEN GOSUB 330 
102 THEN GOSUB 220 
70 THEN GOSUB 220 
113 THEN 500 
83. THEN 500 


decrement For 
decrement for 
increment far 
increment for 
new F for "*F" 
new F For "F" 
quit if q 
quit if Q 


220 LOCATE 15,1:PRINT "New Frequeni 
230 LOCATE 15,21:INPUT NF 
240 LOCATE 35,1:PRINT " 

250 IF NF >16000 THEN 220 
260 IF NF <0 THEN 220 
270 LOCATE 9,39:PRINT " 

280 LOCATE 9,39s PRINT NF:N-NF#1000 
290 GOSUB 370:RETURN 


h r eq u e nc: v (KH :•:) " 


330 N - N - 100s IF N<0 THEN N ~ 0 
320 GOTO 340 

330 N = N + 100:IF N>16000000# THEN N = 16000000# 
340 LOCATE 9,39:PRINT " 

350 LOCATE 9,39:PRINT N/1000sGOSUB 370:RETURN 


deer 100Hz 


370 * NX - INT(N# 134.217744#): OUT 888,127 

380 NX « INT(N* 107.374195#): OUT 888,127 

390 FOR K - 33. TO 0 STEP -1 

400 KX - I NT (NX / (2 X 'K) ) : NX = NX -- <KX # 2*K 

410 IF KX « 1 THEN 430 

420 GOSUB 490:GOTO 440 

430 GOSUB 480 

440 NEXT K 

450 FOR K = 1 TO 32:OUT 888,223:OUT 888,20 
460 OUT 88S,127:RETURN 


888,207:NEXT 


phase inc:r 
phase incr 


480 OUT 888,222:OUT 888,206;RETURN 
490 OUT 888,223:OUT 888,207:RETURN 
500 END 


into DOS 
into DDS 


Figure 1. Simple controller routine written in GWBASIC. 


ity is wrong, no damage will be done—it just 
won’t work. The incoming DC voltage is regu¬ 
lated down to the +5V level required to run the 
on-board logic. The only restriction regarding in¬ 
put voltage is to keep it high enough to over¬ 
come voltage regulator dropout and low enough 
to keep regulator power dissipation at a reason¬ 
able level. (This circuit draws about 200 mA and 
the difference between the input voltage and 
+5V output is dumped as heat at about 200 mW 
per excess volt). 

The largest IC, a 28-pin DIP package (a Harris 
HSP45I02) contains the actual DDS synthesizer 
logic right up to the sine PROM-output. This de¬ 
vice is clocked at a 40 MHz rate by a clock oscil¬ 
lator module and produces a new 12-bit binary 
word at its output pins every clock cycle. The fre¬ 
quency increment is determined by a pair of in¬ 
ternal 32-bit shift registers which are loaded via 
TTL bit-sequences driven from the parallel port. 

The 74HCI4 is used as a buffer between the 
“outside world” and the Harris DDS chip—it 
provides input signal conditioning and serves as 
a buffer for the more expensive DDS device. 
Likewise, the 74FI32 performs a conditioning 
and buffering function between on-board logic 
and the outside world. It performs an automatic 
line select function for the external clock: If an 
external clock signal is applied, the board logic 
automatically selects that signal, saving the user 
from having to configure any jumpers. 

The output of the Harris DDS chip represents 
a 12-bit binary sample of the desired waveform 
at the time of each clock tick; before it can be of 
much use, this binary output must be converted 
into an analog voltage. The Harris CA3338 video 
digital-to-analog converter (a 16-pin DIP pack¬ 
age) converts the digital outputs into correspond¬ 
ing analog levels at the 40 million samples per 
second rate. This level of performance was un¬ 
heard of several years ago and was one of the 
reasons why DDS systems were so expensive 
when they first came out. Things have changed. 

The output from the DAC looks like a sine 
wave made up of little tiny “steps”—256 differ¬ 
ent levels, to be exact. (One small compromise in 
this design was made by using an eight-bit DAC 
rather than a 12-bit DAC, but the four “wasted” 
binary outputs have such a small impact on the 
output that the savings in cost easily justified the 
change. With the 12-bit DAC, the sine wave 
would be made up of 4,096 different levels of 
steps.) 

“Wait a minute,” one might say, “That’s 
noise—I don’t want THAT on my transmitter 
output.” Without getting too deeply into sam¬ 
pling theory, let me say that “that noise,” is al¬ 
most completely insignificant. Look at the 
“made-out-of-little-steps” sine wave again. 
Think of this as an absolutely perfect sine wave 
with a superimposed noise consisting of those 
steps. See how small and how much higher in 
frequency (than the sine wave) is that noise 
waveform? It is no problem to filter the noise 
out—done by the low-pass filter module located 
on the board. 

The filter module implements a seventh order 
elliptic low-pass filter in a IO-pin SIP package. 
The space taken by a discrete version of this fil¬ 
ter could easily take up half again as much room 
as the remainder of the circuitry. Since this de- 
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sign is a “building block,” why not make it as 
small as possible? 

Driver Software 

One of the nice things about using the PC to 
drive this unit is that a wealth of software devel¬ 
opment tools are available. The first thing that 
comes to mind probably would be GWBASIC or 
some other BASIC interpreter. GWBASIC was 
used to get the proto-type up and running and a 
listing of a simple controller routine is shown in 
Figure 1. 

To operate the board, the driver program must 
drive six DDS control lines: 

SDATA* (shift data) 

SCLOCK* (shift clock) 

XFER (new value transfer) 

ENPHACC (enable phase accumulator) 
SHIFTEN (shift enable) 

BANKSEL* (BANK select) 

In normal operation, the software holds all 
four lines HIGH—enabling ENPHACC (allow¬ 
ing the oscillator to run) and disabling/idling the 
other three (SDATA*, SCLK* and SHIFTEN). 
The choice of “HIGH” as the normal state is no 
accident: This allows the output frequency to be 
set from the computer, then disconnected from 
the PC without losing the programming. This 


means that the printer port does not have to be 
tied up permanently—it can still be used to drive 
the printer while the synthesizer is still in opera¬ 
tion by means of a printer switch! 

To load a new frequency, the program disables 
XFER by driving it LOW, enables SHIFTEN by 
driving it LOW, then shifts in new data by clock¬ 
ing in 64 bits of updated frequency information 
via the SDATA* and SCLK* lines. Each data bit 
must be inverted (SDATA* = “0” to shift a “I” 
into the DDS) and is clocked-in with each 
HIGH-to-LOW transition on the SCLK* line. 
The new frequency pair is transferred into the 
DDS once software re-enables the XFER line by 
driving it HIGH again. (If this line is allowed to 
stay active throughout the shift process, there 
would be 31 periods during which the output fre¬ 
quency would be set to a bogus value, possibly 
causing interference far off-band). 

If desired, the oscillator can be disabled by set¬ 
ting ENPHACC LOW, though this is not critical. 

Selection between the two banks is done via 
the printer port STB* line. This is an open-col¬ 
lector line, so it can be driven from external 
equipment or from the PC. The PC can read the 
status of this line, so it can respond to external 
events via software. For example, a pair of fre¬ 
quencies could be programmed: one frequency 
Continued on page 44 






Julieboard 

Continued from page 42 

for “mark,” the other one for “space," then keyed 

to send RTTY. 

In a transceiver VFO application, RIT or split 
frequency operation can be implemented by 
loading the appropriate transmit and receive fre¬ 
quencies into their respective banks. (This is a 
good example of software being used to replace 
hardware.) 

If an external line drives this input, it should 
be a TTL open collector driver so that it does not 
cause or suffer damage if the computer should 
drive the line LOW. This “wired-OR“ scheme 
(where if one source or the other or both drive 
LOW, the line gets dragged LOW) implements an 
internal drive/exlernal drive scheme which re¬ 
quires no hardware configuration or setup. 

Constructing the Hardware 

The circuit is not difficult to duplicate and can 
easily be built with wire-wrap. Because high fre¬ 
quencies are involved, it must be built with the 
proper techniques or it will not work at all! If 
you are not familiar with high-speed logic, a 
commercially fabricated blank PCB or a wired- 
and-tested board (available from the author) is 
probably the safest approach. 

A high quality circuit board with a low-induc¬ 
tance ground is an absolute must—my standard 
technique is to use prototype boards with the fat 
copper strips running up the IC center lines and 
bridge the strips crossways with a cross-grid 
built up out of solder-saturated SOLDER-WICK 
laid along the board. Don’t even think of using 
one of those copperless “protoboards.” Plan the 
layout ahead of time to leave room for the IC 
sockets and decoupling capacitors. 

The IC sockets must be high quality machined 
gold contact types—the cheap leaf types are not 
suitable due their high profile (needless lead in¬ 
ductance) and poor reliability. I have often seen 
them fail, but I’ve never seen a gold machined 
contact fail yeL They are expensive (often cost¬ 
ing more than the chips they hold), but they are 
cheap aggravation insurance. 

Place the sockets in their final resting places 
and wire in their ground pins. These must be 
near zero in length and the widest practical 
width. My usual practice is to dedicate the bot¬ 
tom-side copper strip (running up the center of 
the IC pin-rows) to ground and solder the IC 
ground pins directly to that. 

After all, the IC socket’s ground pins have 
been hooked up and the decoupling capacitors 
have been installed. Decoupling capacitors 
MUST be placed at the power supply pins of the 
HSP45102 DDS chip (8,22), the CA3338 video- 
DAC (13,16), the clock module (14), and the 
74F132 (14). The 74HC14 is not a high-speed 
part, but it should be decoupled also. Keep the 
leads of the decoupling caps short—the body of 
the capacitor should just about touch the power 
pin being decoupled! An eighth-inch lead length 
is too long. On the DDS chip, the IC designers 
conveniently placed a ground pin immediately 
adjacent to each power pin so that the decoupling 
caps can exactly bridge power/ground with zero 
lead length—this dictates the use of capacitors 
with 0.1" lead spacing. Use 0.1 pF as speci¬ 
fied—don't try to “improve” the decoupling by 
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Figure 2. A) PC top foil pattern; B) PC bottom foil pattern; 


using higher values of capacitance: Higher ca¬ 
pacitance values tend be more inductive and 
have a lower self-resonant frequency. Above its 
self-resonant frequency, a capacitor looks induc¬ 
tive and could make the situation worse than if it 
weren’t there! Once the decoupling caps arc in¬ 
stalled, wire up the +5V bus to the sockets. At 
this point there should be virtually infinite DC 
resistance between the +5V and ground lines. 

Next, install the 7805 regulator and its diodes. 
A heat sink with thermal compound on the regu¬ 
lator is a must, as it will dissipate about 1-1/2 
watts with +I2V input and can get hot to the 
touch. If you know for sure that the input voltage 
will always be +I2V, a 22 ohm 2W series resis¬ 
tor can be placed in the power input line to help 
drop the voltage and decrease regulator dissipa¬ 
tion. My usual rule of thumb: If I can’t hold my 
finger on a heat-dissipating device, it’s running 
too hot. 

When building something, it is wise to take a 
“divide-and-conquer" approach by doing the 
project stage-by-stage and testing it after each 
round of construction. This is a good time to 
make the first test—better to fry one cheap regu¬ 
lator now than a board filled with expensive 
parts later! Apply power to the unpopulated 
board and confirm that the regulator output 
equals +5V and that +5V appears at all power 


supply pins and 0V shows up at all ground pins. 
Check resistances between the ground pins with 
an ohmmeter to confirm that all “ground” pins 
are indeed lied to ground. Now, install resistor 
networks RN1 and RN2 along with U1 and wire 
up all the signals involving these devices, right 
up to and including the DDS chip, U2. In the 
breadboard version, I wired up diagnostic LEDs 
to the outputs—a great aid for software develop¬ 
ment and for verifying that the right LPT port is 
being used to “talk” to the board. Power up the 
board and probe U2 pins 9, 10, 12, 13, 14, and 
17—all of which should be a logic LOW. U2 
pins 11 and 18 should be HIGH. Short the fol¬ 
lowing DB-25 pins one by one to ground and 
look for these responses: 

DB25, pin 1 U2, pin 9 goes HIGH 

DB25, pin 2 U2, pin 13 goes HIGH 

DB25, pin 6 U2, pin 14 goes HIGH 

DB25, pin 7 U2, pin 17 goes HIGH 

DB25, pin 8 U2, pin 12 goes HIGH 

DB25. pin 9 U2, pin 10 goes HIGH 

The next phase requires an HF receiver and a 
PC running the Julieboard driver software. Wire 
up the oscillator module and install U2. (Bear in 
mind that the DDS chip is specified as being 
ESD-sensitive by Harris and can be damaged or 
even destroyed by improper handling. If possi¬ 
ble, handle this chip only at a properly equipped 















Try feeling the case of the DDS chip. If it is 
very hot, the problem likely involves the DDS 
chip itself; if it is stone cold, the problem could 
cither be a faulty clock module or a dead DDS 
chip. A normally working DDS chip should be 
slightly warm—if this is the case, suspect a prob¬ 
lem with the programming or control process. 
(Also check to see if it is getting +5V!). 

Once DDS chip operation has been verified, 
wire and populate the CA3338 video DAC (U3) 
and the filter module (FL1) sockets, observing 
the same ESD precautions as for U2. The synthe¬ 
sizer output should look like a perfect sine wave, 
except for low frequencies which will show 
some “staircasing,” courtesy of the D/A conver¬ 
sion process. Finally, verify the EXTERNAL 
CLOCK function with an external clock—if it 
works OK, then the construction of the synthe¬ 
sizer is complete. Have fun with the new toy! 



C) PC drilling template; D) parts placement diagram. 


ESD-protectcd workstation with wrist straps and 
an anti-static worktop.) 

The 74F132 NAND gate U5 and its associated 
parts may be installed now. 

Connect the PC to the Julieboard DB25 fe¬ 
male connector via an appropriate cable (male 
DB25/male DB25 straight-through) and power 
up the board. Select a test frequency (this isn’t 
critical, any frequency between 1 MHz and 16 
MHz will do) and tune the receiver (CW or SSB 
mode) to that frequency. A clear continuous car¬ 
rier should be audible fairly close to the expected 
frequency. (Use a short piece of wire in close 
proximity, but not touching, the board as the an¬ 
tenna for the receiver). Try tuning the signal in 


100 Hz increments and listen for the correspond¬ 
ing changes in pitch. If it works . .. congratula¬ 
tions, you’re almost there! If not, look for activi¬ 
ty on U2 output pins 27-28 and 1-6: If they are 
completely dead, try verifying the presence of 
the 40 MHz TTL clock at U2 pin 16 and confirm 
proper U2 hookup. Check that: 

VCC pin 22 = +5V 

VCC pin 8 = +5V 

BANKSEL pin 9 = LOW 

ENPHACC pin 12 = LOW 

LOAD* pin 18 = HIGH 

GND pin 7 = GND 

GND pin 15 = GND 

GND pin 21= GND 


Conclusion 

I have had computer-controlled DDS synthe¬ 
sizers in my shack for several years now and 
would almost rather give up my scope or multi¬ 
meter than do without them—they were well 
worth the development cost So far, they have 
been used for 
•Frequency spotting 
•Software-controlled VFO 
•VFO for home-brew direct conversion receivers 
•Digital retro-fit to analog equipment 
•Remote tuning of transmitters/receivers 
•Frequency-hopping/spread spectrum work 
•Programmable secondary frequency standard 
•Crystal/crystal-filter characterization 
•Crystal oscillator substitution 
•ATE signal generator/sweeper 

I found that direct conversion receiver circuits 
worked especially well with this oscillator—tun¬ 
ing via software on the computer screen was a 
real novelty and the sound was particularly crisp 
and clear. Perhaps the next challenge will be a 
home-brew digital transceiver! 

Personal Note 

Why “Julieboard”? Well, back when I did my 
first DDS-for-a-PC design (this is my third), I 
needed a name for the project. At the time, my 
second-oldest daughter, Julie, was in her active 
toddler phase and the name seemed appropriate 
for a board originally intended for frequency 
hopping development work. Since I have three 
other daughters, I suppose Pll have to do at least 
three other boards so that Julie’s sisters don’t feel 
left out! H 
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Parts List 


Quantity 

Part 

Description 

Dtgtkey # 

Quantity 

Part 

Description 

Digaeeyf 

1 

U1 

74HC14 

MM74HC14N 

1 

C5 

1UO aluminum electrolytic cap 

P1345 

1 

U2 

Hams HSP45102 

PC^tO 

1 

J1 

Right angle BNC connector 

Mouser #177-3138 

1 

U3 

Harris CA3338AE 

CA3338AE 

1 

PI 

Female DB25 right-angle connector 

425F-ND 

1 

U4 

40.000 MHz osc module 

CIX120 

1 

P2 

4x1 male header 

WM4202 

1 

U5 

74F132 (can sub 74F00) 

(74F00PC) 

1 

P3 

3x1 male header 

WM4201 

1 

VR1 

7805 regulator (TO-220) 

AN7805 

1 


Blank printed circuS board 


1 

FLI 

Coilcraft filter module 

K9686-5 

1 


heat sink 

#HS106-ND 

1 

CR1 

Green light emitting diode 

P309 

1 


thermal compound 


2 

CR2.CR6 

1N4001 diode 

1N4001G! 

1 


male/male DB25 cable 

C7MMF-251OG-ND 

3 

CR3-5 

1N914 diode 

1N914APH 





1 

R1 

1K55%1/4W resistor 

1.5KQ 

Note: 

J 1 is AMP # 228686 1 


1 

R2 

75R 5% 1/4W resistor 

75Q 


PI is AMP f 745353-4 


1 

RN1 

47k resistor network (8sip7) 

Q7473 

Optionah 




1 

RN2 

100R resistor network (14dip7) 

760-3-R100 

1 

U2 

28p machined (gold) IC socket 

AE7228 

1 

RN3 

1K5 resistor network (8sip4) 

Q4152 

1 

U3 

16p machined (gold) IC socket 

AE7216 

1 

RN4 

100R resistor network (8sip4) 

04101 

3 

U1.U4-5 

14p machined (gold) IC socket 

AE7214 

7 

C1-4.C6-8 

100N ceramic cap (.1* LS.) 

P4917 






Blank printed circuit boards, partial kits, and finished units are available from the author (Box 232. Pakenham. Ontario. CANADA KOA 2X0; (613) 624-5247). 
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Figure 3. Julieboard schematic. 
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DIRECT DIGITAL SYNTHESIZER 




Number H on your Fee<ft>ack card 

CARR'S corner 


at transmitting variables, special vari¬ 
ables, and some interesting related top¬ 
ics. 


Joseph J. Carr MPV 
P.O. Box 1099 
Falls Church VA 22041 

Selecting Variable 
Capacitors, Part II 

Last month we introduced the topic of 
variable capacitors by showing two dif¬ 
ferent types: straight line frequency and 
straight tine capacitance. We examined 
their cffierent styles of construction. We 
also looked at two-section capacitors 
and how they are used to time doubly- 
tuned RF circuits and the RF/LO circuits 
of superheterodyne radio receivers. In 
this month's column we will take a look 


Differential and Split-Stator 
Capacitors 

Two special forms of air variable ca¬ 
pacitor are the split-stator and the differ¬ 
ential. The symbols for these devices are 
shown in Fig ire 1. The spfit-stator (Fig¬ 
ure 1A) uses a common set of rotor 
plates, but two sets of stator plates. In 
other words, it is simSar to a two-section 
variable, but with a common set of rotor 
plates rather than two sets. The capaci¬ 
tances of each section of the split-stator 


capacitor track each other. Any given 
change of shaft position causes the 
same capacitance on both CIA and C1B 
of Figure 1A. The differential capacitor 
(Figure 1B) also has a split-stator plate 
set, but they are configured wilh respect 
to the rotor such that the “shading* in¬ 
creases on one as it decreases on the 
other. Thus, CIA is at maximum capaci¬ 
tance when Cl B Is at minimum, and vice 
versa. A 2X-100 pF differential capacitor 
is shown in Photo A. The rotor is set to 
mid-range so that you can see clearly 
the opposed stator plates. As the rotor 
moves in one cBrection or the ofier, it will 
shade more of one set and less of the 
other. 

Figure 2 shows how split-stator and 
differential capacitors are used in practi¬ 
cal circuits. The circuit of Figure 2A is an 
antenna tuner for parallel feeder trans¬ 
mission line. The 50 ohm coaxial cable 
from the transmitter Is connected to L2, 
which is a link coupling to the main in¬ 
ductor LI. This inductor has two taps, 
one for each wire of the parallel trans¬ 
mission line. In order to tune the induc¬ 
tor, a split-stalor capacitor, with the rotor 
grounded, is connected across the 
lenglh of LI. 

The circuit in Figure 2B is an RF 
bridge that can be used to measure an¬ 
tenna impedance, or at least the resistive 
component of antenna impedance. The 
bridge is balanced when the ratio of the 
two halves are equal, or when: 

■ ^ C1A = R1/Z 

*C1 B 

(where Z is the unknown impedance). 
Resistor R1 is generally set to the sys¬ 
tem impedance, typically 50 ohms or 75 
ohms. In most amateur radio applica¬ 
tions it is permissable to use a 68 ohm 
resistor for R1 in order to accommodate 
both 50 ohm and 75 ohm systems with 
only a small error In each. Resistor R1 
must be a non-inductive type, such as 
carbon composition or metal film. Excita¬ 
tion is provided by a signal generator ap¬ 
plied to J1. 

Large Variables and Transmitting 
Variables 

Photo B shows a large air variable ca¬ 
pacitor that was salvaged from an old ra¬ 
dio receiver. It is designed to provide 10 
to 365 pF of capacitance in each section. 
In superheterodyne radio receivers, this 
capacitor would be connected such that 
one section tunes the RF amplifier input, 
the second section tunes the RF amplifi¬ 
er output (or, if no RF amplifier is used, 
the sections would tune a doubly-tuned 
LC resonant tank circuit), and the third 
section (with padder capacitor) would 
tune the local oscillator. If you go back 
far enough, when "tuned radio frequen¬ 
cy" (TRF) receivers were the order of the 
day, all three sections were used to tune 
the RF amplifiers (and there was no LO 
in those receivers). 

Other applications for capacitors such 
as the one pictured in Photo B are found 
where all three sections are connected in 
parallel. For example, the loading control 
of pi-network output tank circuits (used in 
vacuum tube final RF amplifiers in trans¬ 
mitters), often require 800-1200 pF of ca¬ 
pacitance. The RF voltages are quite low 



Photo A Differential capacitor from au¬ 
thors junk box (some "junk"—the 
bloody thing's expensive!). 


because the output impedance (50 
ohms) Is low, so it is not necessary to 
use wide "high voltage” spacing for the 
loading control (in most cases... always 
calculate for any given power level and 
allow a margin). Another 3X parallel situ¬ 
ation is found in LF and VLF receiving 
antenna loops where high capacitance Is 
needed. Also, some transmitting loops, 
as well as many receiving loops, use a 
single turn input/output loop (depending 
on poiit of view, RX or TX) to couple a 
multi-tum loop antenna to the rig. The 
multi-turn loop can be resonated with a 
relatively small capacitance, but the sin¬ 
gle-turn coupling loop typically wants to 
see a very high capacitance. 

Photo C shows a “transmitting vari¬ 
able” that can be used in high power (2 
kW) RF power amplifiers and antenna 
tuning units. What makes this a "trans¬ 
mitting" variable is the wide spacing be¬ 
tween the plates. Wider spacing means 
that the breakdown voltage of the air in¬ 
sulator between the plates is increased. 
But wider spacing also reduces capaci¬ 
tance, so the plates tend to be larger and 
more numerous than in smaller capaci¬ 
tors of the same value. 

Perhaps the ultimate in transmitting 
variables is the vacuum capacitor shown 



Figure 1. A) Spfit-stator capacitor sym¬ 
bol; B) Differential capacitor symbol. 



Figure 2. A) ATU circuit using split-stator capacitor, B) Antenna RF bridge using 
differential capacitor. 



Photo B. Three-section 3X-3&5 pF variable capacitor 
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Photo C. Transmitting air variable capacitor. 


Photo D. Vacuum variable (10-1000 pF) capacitor 


in Photo D. Although vacuum variables 
tend to be quite high-priced, I bought this 
10-1,000 pF unit from Fair Radio Sales 
(see Table 1) for less than $40 a couple 
of years ago. This particular capacitor is 
fitted with a small DC motor and a re¬ 
versing relay. The capacitor is tuned by 
operating the motor, although it appears 
that removing the motor apparatus would 
make it possible to directly tune the ca¬ 
pacitor. 

Calculating the Tank Circuit Compo¬ 
nent Values 

When we design an RF LC tank cir¬ 
cuit it is usually for a specified band of 
frequencies. For example: 3,500 to 4,000 
kHz for the 75/80 meter band (we actual¬ 
ly want to tune a small overlap, so 3,490 
to 4,010 kHz is what we’ll use). We need 
to know what values of inductor and trim¬ 
mer capacitor to use with specified main 
tuning capacitors. We first select a trial 
variable capacitor for the main tuning 
job. Look in a catalog for the minimum 
and maximum capacitances. For this ex¬ 
ample, I selected a Hammarlund MC- 
100-M from Ocean State Electronics 
(see Table 1) with a capacitance range of 
7.7 to 100 pF. Refer to Figure 3 as you 
use this procedure: 


1. Determine minimum and maximum capacitance of Cl (7.7 -100 pF). 

2. Calculate AC: CI - Cl mln = 100 pF - 7.7 pF = 92.3 pF. 

3. Determine the required frequency ratio (F.R.): 


4. Calculate the required capacitance ratio (C.R.) by squaring the frequency ratio: 

C.R. = (F.R.) 2 = (1.15) 2 — 1.32 

5. Calculate the minimum total capacitance from: 

C . = _ AC = ~j-PE =288.4pF 

Wnm. C.R. -1 1.32-1 P 

6. Calculate the maximum total capacitance: 

C m ax = C mtn + ^C = 288.4 pF = 92.3pF = 380.7 pF 

7. Calculate the inductance by selecting either maximum or minimum capaci¬ 
tance, and the lowest or highest frequency (as indicated by the capacitance value 
selected). I selected the maximum capacitance (380.7 pF) and minimum frequency 
(3,490 kHz) combination: 


' (4k 2 )(3,490,000Hz) 2 (3.807 x 10 10 F) 


Barker & Williamson 
10 Canal Street 
Bristol PA 19007 
(215) 788-5581 (voice) 

(215) 788-9577 (fax) 

Transmitting variables. 

Fair Radio Sales 
1016 E. Eureka 
Box 1105 
Lima OH 45802 
(419) 227-6573 (voice) 

(419) 227-1313 (fax) 

Transmitting and receiving variables 
(mostly surplus). 

Ocean State Electronics 
P.O. Box 1458 
6 industrial Drive 
Westerly Rl 02891 
(401) 596-3080 (voice) 

(401) 596-3590 (fax) 


M mwu d u idi You can check the calculation with the 
le main tuning norma | resonance formula (below) to see 

>r the minimum jj the correC { frequencies are obtained at 

:es. For this ex- ^ m j n j mum an q maximum total eapaci- 

mmarlund MC- tance correspond to the minimum 

ite Electronics and maX j mum values of Cl plus other 

sitance range of capacitances in the circuit). The calcula- 

-igure 3 as you t j ons shou | d be acC urate to within round¬ 

ing errors (my calculator showed 3489+ 
Table 1. Variable Capacitor Suppliers 

Oren Elliott Products, Inc. 

128 W. Vine St. 

P.O. Box 638 
Edgerton, OH 43517 
(419) 298-2306 (voice) 

(419) 298-3545 (fax) 

Manufaclurer, wholesales, and retailer of 
all sizes of transmiting and receiving vari¬ 
able capacitors, variable inductors, and 
vernier drives. Price list of standard prod¬ 
ucts is available. 


and 4009+ kHz). The resonance equa¬ 
tion is: 

F = - \ 

2 * V LC 

Where: F is in hertz, L is in henrys, 
and C is in farads. 

In actual practice you will use a trim¬ 
mer capacitor (C2 in Figure 3), and pos¬ 
sibly a fixed capacitance (C3), to make 
up the difference between the required 
capacitance and the values obtained 
from Cl. For example, we need a mini¬ 
mum capacitance of 288.4 pF, but Cl 
has a minimum of 7.7 pF. Thus, we need 
a total of 288.4-7.7, or 280.7 pF. The 


trimmer should have enough range to 
account for any tolerance errors in calcu¬ 
lation and the values of the parts. I se¬ 
lected a trimmer with a range of 8 to 100 
pF, with the idea of setting it approxi¬ 
mately in the middle of the range (or 
about 46 pF ± a little bit). Thus far, of our 
required 280.7 pF, we've accounted for 
7.7 + 46 pF, or 53.7 pF. We need to find 
an additional 227 pF. By using a 220 pF 
fixed capacitor at C3, we leave 7 pF for 
strays. In some RF circuits this is a rea¬ 
sonable value for strays, and the range 
of C2 (the “± little bif part) can make up 
for errors. In some Colpitts and Clapp 
oscillators, however, there is a tremen¬ 
dous capacitance contributed by the ca¬ 
pacitive voltage divider feedback net¬ 
work, so these calculations are wrong for 
that case. 

Sources of supply for variable capaci¬ 
tors include hamfests (but look out for 
the “sharks" who have inflated ideas of 
their capacitor’s worth—"a crudded up 
transmitting variable is not worth any¬ 
where near the high price commanded 
by a shiny new one ... at least to me”). 
Table 1 lists some of the places where 
I’ve bought variable capacitors in the re¬ 
cent past. The listing for Maplins in Eng¬ 
land can be used for Americans ... they 
accept Visa and Mastercard. The bank 
card companies will convert the price 
from £ to $. Be a little careful reading the 
Maplin catalog, by the way ... cost more 
than $ ($1 .52/e as of this writing), so the 
actual price is higher than it appears in 
the listing). Q 


Maplin Electronics 
P.O. Box 3 

Rayleigh, Sussex, SS6 8LR 
ENGLAND 

+44 (0) 81 523-5977 (voice) 
+44 (0) 81 523-4879 (fax) 


C2 Z~C3 i 

' T T 


1 -800-866-6626 (voice/orders only) 

Transmitting and receiving variables (a lot of Receiving variables, both UK and USA 
“new/old” material, i.e. capacitors that are unused, ctanrtarvi vah ioc 
but of older construction). standaro values. 
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Figure 3. L-C resonant tank circuit for example calculations. 







In Memorium 


JA1MP 

SAKO HASEGAWA 

March 10, 1929 to June 12, 1993 

Founder, Chairman of the Board 
Yaesu Musen Co., Ltd. 
Tokyo, Japan 


As an electronic engineer and amateur radio experimenter, 
Mr. Hasegawa introduced Single Sideband Radio telephony to 
amateur bands in Japan in 1956. He constructed SSB generators based 
on the works of his contemporaries in the U.S., and soon had many 
requests for complete transmitters and receivers. In 1959 he incorpo¬ 
rated Yaesu Musen Co., Ltd. to meet the demand for this equipment. 
From his inspiration and under his guidance, the company developed 
the FT-101 transceiver which revolutionized amateur radio His spirit 
of innovation and engineering excellence continued with the develop¬ 
ment of Yaesu’s flagship transceiver, FT-1000, that has set a standard 
by which other top flight transceivers are compared. Mr. Hasegawa 
was known throughout the company as a hands-on president, taking 
personal interest not only in the lives and work of each of his employ¬ 
ees, but in everyone who chose to use Yaesu equipment. 

His call sign, JA1MP became well known in many countries. He 
was awarded the first Japanese RTTY WAC award in 1971, and 
remained active in amateur radio and associated activities throughout 
his life. During the 1980’s he co-founded and served as president of 
the Japan Amateur Industry Association. 

As a testimony to Mr. Hasegawa’s pioneering spirit and interest 
in technological advancement, Yaesu has become a leading manufac¬ 
turer of radio communications equipment throughout the world. 


YAESU US A. 


Cerritos, California 



Hamsats 


Number 12 on your Feedback card 


Amateur Radio Via Satellites 

Andy MacAllister WA5ZIB telemetry studies. When launch day fi- 

14714 Knightsway Drive nally arrived, thousands of individuals 

Houston TX 77083 had a stake in the mission. 


ARSENE Is Up! 

A new satellite has joined the grow¬ 
ing assembly of active amateur-radio 
spacecraft. In a spectacular night launch 
from Kourou, French Guiana, ARSENE 
and ASTRA 1C were sent to orbit on 
May 11th riding an Ariane 4 rocket. 
While the launch went well, the new AR¬ 
SENE hamsat has had difficulties with 
the VHF, 2 meter transmitter. Fortunately 
the satellite also has a SHF, 13cm trans¬ 
mitter and has been available for ham 
activity since early June. 

The Long Road to Orbit 

ARSENE is an acronym for Ariane 
Radio-amateurs Satellite ENseignement 
Espace. The program began 15 years 
ago through the efforts of three groups 
in France: RACE (Radio Amateur Club 
de I'Espace), ENSAE (PAeronautique et 
de rEspace), and CNES (National Cen¬ 
ter for the Study of Space). 

Many technical schools, universities 
and companies joined the partnership to 
get ARSENE in orbit. The design and 
construction of the spacecraft involved 
over 300 students and donations of 
time, money and components to build 
the satellite and prepare a ground sta¬ 
tion for spacecraft control. 

The primary goal of the ARSENE 
program is to provide a satellite for ama¬ 
teur radio operators to use for experi¬ 
mental communications. The program is 
also devised to contribute to educational 
programs for satellite design and 


The Launch Campaign 

The rocket used to send ARSENE to 
space was provided by Arianespace and 
marked the 56th Ariane launch vehicle. 
The launcher was first prepared for flight 
in December 1992 to carry a Hughes 
communications satellite. The Ariane 4 
rocket was configured with two solid- 
rocket, strap-on boosters. The launch 
was canceled due to technical concerns 
by Hughes. The rocket was moved back 
to the preparation area and re-config¬ 
ured for two strap-on, liquid-fueled 
boosters (42L configuration). 

The Ariane launcher stands over 55 
meters and weighs 362 metric tons at 
liftoff. It is a three-stage rocket using ex¬ 
otic fuel, asymmetrical dimethyl hy¬ 
drazine with nitrogen tetroxide, in the 
lower two stages and liquid hydrogen 
and oxygen in the third stage. This con¬ 
figuration was designed to take nearly 
3,000 kg of payioad to a geostationary 
transfer orbit (GTO) with an apogee, or 
high point, of 36,000 km and a perigee, 
or low point, of 200 km. 

The countdown on May 11th pro¬ 
ceeded smoothly. Launch was nominal 
and all systems performed well. Both 
payloads were delivered to GTO and re¬ 
leased to the customers; BETZDORF of 
Luxembourg for ASTRA 1C and RACE 
for ARSENE. 

The Payloads 

The main payioad for flight V-56 was 
ASTRA 1C. It is the third spacecraft in 



Figure 1. External ARSENE configuration. 
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Photo A . The Ariane 42L launch vehicle with two strap-on liquid boosters in prepa¬ 
ration for launch from Kourou, French Guiana, May 11, 1993. (Arianespace photo.) 


the direct-to-home European TV satellite 
fleet. ASTRA 1C weighs 2790 kg. and 
can carry 34 TV channels through 18 
transponders. Stabilization is three-axis 
and available power js 3300 watts from 
the solar panels at the end of the satel¬ 
lite’s estimated 15-year life. 

By comparison, ARSENE is very 
small at only 154 kg. The craft is spin- 
stabilized, has an estimated lifetime of 
three years with an estimated end-of-life 
power of 42 watts provided by a sheath 
of gallium-arsenide solar cells. Com¬ 
pared to most hamsats however, AR¬ 
SENE is large, complex and powerful. It 
was designed to carry a Mode U B” digital 
communications system using standard 
AX.25 packet on three separate 70-cm 
uplinks to a single two-meter downlink. 
A second transponder was designed for 
linear operation using Mode “P (like 
Mode “S” on AMSAT-OSCAR-13, but 
with a downlink 46 MHz higher). The up¬ 
link is 16 kHz wide and centered on 
435.100 MHz with a downlink centered 

Photo B. Liftoff of the Ariane 42L 
launcher from Kourou, French Guiana, 
with ARSENE and ASTRA 1C on May 
11, 1993. (Arianespace photo.) 




Photo C. The ARSENE satellite undergoing final checkout 




































Figure 2. Sequence of events following separation from the Ariane launcher from 
the geostationary transfer orbit to the final orbit. 



Photo D. ARSENE in final preparation prior to launch. 



Photo E View of the ARSENE internal booster for final orbit insertion. 


on 2446.540 MHz. High-speed CW 
telemetry is sent on 2446.470 MHz. 

The Problem 

An amateur radio monitoring station 
on Reunion Island in the Indian Ocean 
of the east coast of Africa was the first to 
be in range of ARSENE after release to 
GTO. The 2 meter downlink signal on 
145.975 MHz was expected but not 
heard. A second Reunion station also 
reported no signal. 

Fortunately the S-band transmitter 
was working and the ARSENE control 
station FF1STA in France could receive 
telemetry on their 7 meter dish. Prepara¬ 
tions were made to fire the onboard 
booster rocket to raise the dangerously 
low perigee to the desired height of 
20,000 km. 

Several theories have been suggest¬ 
ed concerning the silence of the 2 meter 
transmitter. The most probable cause is 
a break in the cable from the transmitter 
to the antenna or perhaps serious an¬ 
tenna damage. Signals have been de¬ 
tected on the 2 meter downlink, but are 
so weak that only serious moon bounce 
stations have reported reception. The 
designers and builders in France will 
continue searching for explanations and 
possible cures. 

It’s Time for S-Band 

Rather than mourn the loss of AR¬ 
SEN E’s two-meter transmitter, many sta¬ 
tions have begun modifying and upgrad¬ 
ing their home stations to work with the 
new satellite on Mode "F." Any station 
capable of 500 to 1000 watts EIRP on 
435.100 MHz can hit the uplink. A 50- 
watt transmitter to a 10-dB gain antenna 
will work. For the downlink on 13cm 
more effort Is required. While A-O-13's 
S-band transponder can be heard on a 
two-foot disb with appropriate preamps 
and converters, ARSENE cannot. The 
signals are nearly 10 dB down from A-O- 


13 levels. This means that a six-foot dish 
is needed, of some other array with simi¬ 
lar gam. The downlink frequency may re¬ 
quire some modifications to existing S- 
band receive converters due to the 46 
MHz difference with A-O-13's downlink. 

Articles in recent issues of the AM- 
SAT Journal by Ed Krome KA9LNV and 
James Miller G3RUH show some ideas 
on S-band gear for A-O-13 and AR¬ 
SENE. Ed also wrote “Elementary Mode 
S” In the March 1991 issue of 73 de¬ 
scribing some of his efforts to get results 
without pain at 2400 MHz. 

Companies that provide receive con¬ 
verters and preamps include Down East 
Microwave (Bill Olson W3HQT) at (207) 
948-3741 and SSB Electronics (Jerry 
Rodskl K3MKZ) at (717) 868-5643. For 
ARSENE reception, adapted six-foot or 


larger TVRO dishes can provide the 
needed gain when used with a small he¬ 
lix antenna at the dish focal point. 

Most of the pictures and figures 
shown were down loaded from Kitsat- 
OSCAR-23 at 9600 bps in .GIF Image 
format. Further details on the satellite 
and its telemetry can be found in the 
March 1993 “Hamsats” column. AR¬ 


SENE represents a real challenge for 
satellite enthusiasts. The DX opportuni¬ 
ties from its high eliptical orbit are excel¬ 
lent and well worth the effort to configure 
a station for S-band reception. When 
Phase 3-D (the next high-orblt satellite) 
is launched a few years from now, the S- 
band system promises to be one of the 
most popular modes. |§| 


2 - Mile «n nation jwqu'i wl — 60 tr / min 

3 - MEesuia et correction fine do lVttiii.de ’ ****** ,vr r ° Aite ** trunsfcri 

4 - RemL«e en ipin juxqu'4 w2 = 98 tr /min 1 “ Separation d'ARSENE 



7 - Basculement de l'axe X de 98 degres (90 degres surl’equateur) 

8 - Meruxe de l'attitude avantet op res fcasculement 


Figure 3. The “Orbite finale," or final orbit, planned for ARSENE is very different from all previous hamsats. 
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Number 13 on your Feedback card 


Computer Control for 
Beam Antennas, Part 1 

Give your station a smart, new, twist 

by Ron Cole K40ND 


I f you are an experimenter, you have almost 
certainly seen bargain TV antenna rotators 
at hamfests and speculated about using them 
for ham antennas. You may have hesitated at 
buying an untested rotator even at five 
bucks. Hesitate and speculate no more! 
Those rotators work very well for 
lightweight VHF/UHF antennas, and can be 
easily fixed (in most cases). Furthermore, 
you don’t even need to have the indoor con¬ 
trol box to make them work. Even if you al¬ 
ready own or plan to buy a heavy-duty rota¬ 
tor intended for ham use, most of the princi¬ 
ples in this article still apply, and may save 
you some bucks on repairs when those units 
fail. This article will also show you how to 
do automated pointing and/or tracking, in¬ 
cluding how to control the antenna via a joy¬ 
stick. Although it is aimed primarily at the 
use of TV antenna rotators and UHF anten¬ 
nas for satellite communications, this article 
will also teach you a lot about how to take 
full control of other rotators. In Part I we will 
look at how typical rotators work, how to 
control them electrically, and how to read out 
the azimuth and/or elevation. In Part II we 
will extend the concepts to computer inter¬ 
facing, automated pointing, and joystick con¬ 
trol. 


Rotator Basics 

The rotator motor itself is a surprisingly 
small device, running at about 3600 rpm, and 
geared down to produce the final antenna 
speed of about 1 rpm or less. The motor 
power, supplied through the control cable, is 
usually about 40 VAC derived from a trans¬ 
former in the control unit. There are actually 
three power connections to the motor. One of 
these is connected to one side of the 40 VAC 
winding; the other two control the direction 
of rotation. One of the big mysteries of rota¬ 
tors, direction control, is actually very simple 
(see Figure 1). A relatively large unpolarized 
capacitor (Cl) is used to produce a phase 
shift between the other two motor power 
connections, and it is this phase shift which 
controls the direction of rotation. Thus, con¬ 
trolling direction only requires a switching of 
one side of the 40 VAC winding to one side 
or the other of the phase-shift capacitor. This 
is done inside the control unit as a part of the 
direction dial function. By the way, these ca¬ 
pacitors are a high-failure-rate item: Almost 
every “bad rotator” I have found turned out 
to have a bad phase-shift capacitor. Fortu¬ 
nately, you can easily get a replacement at 
most appliance repair and electrical supply 
stores; they are known as “motor-run” capac¬ 


itors. They come in a wide range of values 
and are rated at voltages well above the 40 
VAC used in this application. All you have to 
do is find an approximate match to the one in 
your control unit; I have capacitors as much 
as 50% higher in value than the original one 
without any problems. Before I learned about 
motor-run capacitors I tried back-to-back 
electrolytics and those apparently will not 
work. While this experience is only based on 
TV rotators, it almost certainly applies to 
other rotators as well. It’s the first place to 
look when your rotator won’t rotate! 

It’s not enough to just control the direction 
of rotation, of course. You also need to get 
feedback on position (i.e., azimuth), and to 
stop the rotation when the desired position is 
reached. In most TV rotator controllers the 
position feedback is produced by an elec¬ 
tromechanical coupling, driven by a 
solenoid. Refer again to Figure 1. Within the 
rotator housing, and as a part of the step- 
down gearing, a rotating cam is used to close 
the contacts of a switch. The cam is higher 
up in the gear train and rotates much faster 
than the antenna. It can produce switch clo¬ 
sures for about every five degrees of antenna 
rotation (depending on the exact model). 
Each switch closure results in activating a 


Control Unit Cable Rotator Housing 



Dial Disk 
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Figure I. Typical rotator and control box . 











Photo A. K40ND's remote-controled rotating 2-meteryagi and 70 cm heilx antennas . 


solenoid in the control unit, and a mecha¬ 
nism connected to the solenoid turns the po¬ 
sition indicator. (It is the firing of that 
solenoid which produces the typical “clack 
... clack ..sound when the rotator is turn¬ 
ing.) A very messy set of mechanical and 
electrical components is used to cause the in¬ 
dication wheel to turn in the right direction, 
and to stop when the position indicator 
wheel is aligned with the direction dialed in 
by the user. 

Another, and less common, type of posi¬ 
tion readout scheme involves using a second 
motor inside the control unit itself, and run¬ 
ning exactly in parallel with the motor in the 
rotator on the mast. This second motor has a 
similar step-down gear train, but all it does is 
drive the position indicator wheel. Again, a 
mechanical or electrical scheme is used to 
detect when the two dials match, and stop 
the rotator. You can easily distinguish be¬ 
tween these two types of rotator and control 
units. The first type (with a switch in the ro¬ 
tator) requires a four-wire control cable 
(three for the motor, one for the switch); the 
second type needs only three wires in the 
control cable. 

Both of these types of position indicators 
are noisy and not easily adapted for any type 
of position readout other than the mechanical 
indicator dial. I have also found a few fail¬ 
ures in the mechanisms which are virtually 
impossible to repair. Fortunately, we will 
soon see how the whole control box can be 
thrown away (except the 40 VAC power 
transformer and phase-shift capacitor). 

There is one other feature of TV rotators 
which is important if your intended use is in 
a satellite antenna elevation system. This 
feature is the method for attaching the mast 
to the rotator. For easy adaptation to eleva¬ 
tion use, you need to find a rotator which al¬ 
lows the mast to pass completely through the 
housing (see Photo A). You may have to do 
some searching to find one of these; they 
seem to be of older manufacture. All of the 
new rotators I have seen on the market are 
built so that the end of the mast rests on the 


rotator housing itself, or on a plate which is a 
molded part of the housing. If the latter type 
is the only one you can find, it may be possi¬ 
ble to carefully cut the plate off and allow 
the mast to extend beyond the housing in 
both directions. This approach is necessary 
since the elevation rotator will normally be 
mounted at the top of the vertical mast, with 
a horizontal boom extending out both direc¬ 
tions for the antennas themselves. (You may 
also want to use this type for an azimuth ro¬ 
tator, for the reason discussed below on us¬ 
ing potentiometers for position readout.) 


Now let’s put together a better manual sys¬ 
tem, and one which is readily adapted to 
computer control. 

A New Control System 

It is trivially simple to construct a system 
to control motor direction and starting/stop¬ 
ping rotation. All it takes is the 40 VAC 
transformer, a good capacitor, and a center- 
off toggle switch (a good one is the Radio 
Shack #275-710, which is spring-loaded for 
the center-off position). See Figure 2. When 
you hook up the power wires to the rotator 



Figure 2. Simple “manual ” controller and display. SI is a center-off toggle. R1 and R2 should be equal, approximately IOk; R3 and R4 
should be equal, approximately 5k. M l should be 0-1 mA, up to 0-10 mA. If a less sensitive meter is used, decrease R1-R4. Adjust R2 and R3 
for zero and full scale as R1 varies over its range. Duplicate the circuit if a second rotator is used. 
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motor, the only one which is critical is the 
lead which goes directly to one side of the 40 
VAC transformer. The other two leads are 
completely interchangeable. The critical lead 
is usually marked “3” on the terminal strip 
on the rotator housing. If all else fails, just 
try different combinations until you find the 
right one; the motor will not be damaged by 
brief periods of wrong connections, it just 
won’t run. The next part gets a lot more in¬ 
volved: how to get feedback on antenna po¬ 
sition, and how to display it in an attractive 
way. 

Analog Position Readout Concepts 

These “analog” schemes involve mechani¬ 
cally coupling a potentiometer to the mast or 
boom. With the potentiometer turning in syn¬ 
chronism with the mast (or boom), you can 
use a meter to read voltage (or current) 
through the potentiometer, and calibrate the 
meter in terms of position. We have to find a 
way to accomplish this mechanical coupling. 
One of the problems you will find in the case 
of the azimuth rotator is that ordinary poten¬ 
tiometer shafts don’t turn a full 360 degrees 
like the mast, so you will have to step the ro¬ 
tation down with different sized gears or belt 
pulleys, or go to a 10-turn potentiometer. I 
did find a set of gears which could fit into 
the rotator housing, in place of the cam 
which normally operates the solenoid-control 
switch. I brought the shaft out through a hole 
drilled in the housing and coupled it to a 10- 
turn potentiometer, but finding these parts 
was more pure dumb luck than anything else. 
It is certainly possible to use a rubber drive 
belt (such as can be found in VCR repair 
shops) passing around the mast and over a 
pulley attached to the potentiometer shaft, or 
maybe even a fairly large “rubber tire” wheel 
on the potentiometer shaft, mounting it so 
that the “tire” bears directly on the rotating 
mast. 

A better scheme would be to find a fine¬ 
toothed gear which is a little larger than the 
mast; take the gear and a short section of 
mast to a machine shop and gel them to cut a 
mast-sized hole through the center of the 
gear, and braze the gear onto the mast sec¬ 
tion. Simply insert the short mast section into 
the rotator, and add more mast sections as 
needed. Then, mount the potentiometer, with 
a matching gear, on the fixed portion of the 
rotator housing so that the gears mesh. Final¬ 
ly, if you can find one of the rotators which 
allow the mast to pass completely through 
the rotator, you can put a wooden plug into 
the very bottom end of the mast, drill a hole 
slightly less than 1/4" in the center of the 
plug, and force-fit a shaft into the plug. Then 
you can couple the pot to the shaft (through a 
step-down gear, or use a 10-tum pot). Obvi¬ 
ously, some mechanical ingenuity is required 
in any of these methods. 

For the elevation rotator, there is a simple 
scheme which works very well. This scheme 
involves attaching a potentiometer to the 
horizontal boom, with the shaft of the pot in 
line with the boom, then hanging a weight on 
the potentiometer shaft. As the boom rotates 



Photo B. The azimuth rotator is mounted be¬ 
tween the rafters and the ceiling joists. 


up and down, the weight turns the poten¬ 
tiometer shaft, producing the desired change 
of resistance. Since the elevation will nor¬ 
mally be a maximum of 90 degrees (i.e., 
from horizontal to straight up), we don’t 
even have to worry about exceeding the po¬ 
tentiometer shaft rotation limits. In my ele¬ 
vation system, I simply fastened a large cof¬ 
fee can to the underside of the boom, and 
mounted the potentiometer and weight inside 
the can for protection from weather and wind 
effects. This scheme, while very simple and 
effective, does have one drawback: As the 
boom is turning, the weight has a tendency 
to swing slightly, causing the meter needle to 
oscillate as well. 

As shown in Figure 2, each sensor poten¬ 
tiometer is connected as one arm of a bridge 
circuit, with the 0-1 mA meter as the posi¬ 
tion indicator. Typical values for the bridge 
components are as listed in the figure, but 
many others will work, and you will proba¬ 
bly have to do some “trial and error engi¬ 
neering” anyway to get the meter to deflect 
full scale as the sensor pot moves. Do this on 
the bench, before you mount the pots on the 
rotators! 

Although it is possible to use other de¬ 
vices including rotary switches, or even to 
electronically count the closures of the 
solenoid control switch, using potentiome¬ 
ters for position sensors has a real advantage 
if you intend to go all the way to a computer- 
controlled system: You can read the poten¬ 
tiometers through “joystick” ports, and use 
software to convert the reading to an antenna 


position. (We will explore the concept in Part 
II of this article.) 

Mechanical Assembly 

Although this article is mostly about con¬ 
trolling rotators, a few words about rotator 
mounting may be of help when you build 
your system. If you used an azimuth rotator 
which allows the rotating mast to pass com¬ 
pletely through the rotator housing, you can 
save some strain on the rotator by mounting 
it near the bottom of the mast and placing a 
bearing of some type under the mast bottom. 
In one such installation, I poured a small 
block of concrete in the ground, and stuck a 
three-foot section of mast near the center. 
The fixed portion of the rotator mounts on 
that short section. The rotating mast passes 
through the rotator, with the base of the mast 
resting on a ball-bearing mount salvaged 
from a heavy-duty caster assembly with the 
wheel removed. The bearing “bears” most of 
the weight of the mast. The concrete block is 
about a foot away from the wall of the shack; 
just below the eaves of the shack a support 
arm extends from the wall, fitting around the 
rotating mast just tight enough to provide 
support without clamping the rotation. 

Another method, which worked very well, 
was to cut a hole in the roof of the shack for 
the mast (and using a rubber vent-pipe boot 
to prevent leaks). The azimuth rotator 
mounts on a vertical board between the 
rafters and the ceiling joists, and the mast 
rests on a bearing on a platform on top of the 
joists. (See Photo B.) The rotating mast pro¬ 
trudes through the roof only about six feet, 
but absolute height is not that significant 
when the satellites are more than a few de¬ 
grees above the horizon. In both cases, the 
elevation rotator is mounted on an aluminum 
plate (an old rack panel) mounted to the ver¬ 
tical mast with U-bolts. Holes are drilled in 
the plate to accept the bolts on the elevation 
rotator which originally clamped the rotator 
to a vertical mast. You may be able to make 
out enough details in Photo A to see this 
scheme, as well as the 2 meter yagi and 
70cm helix in my system, and the coffee can 
which holds the elevation potentiometer and 
weight. The two antennas are placed so as to 
balance the weight on the boom, including 
the counterweight protruding from the rear 
of the helix. Close attention to balance will 
go a long way towards preserving the life ex¬ 
pectancy of the rotators. 

That’s it for Part I. We have seen how to 
control rotators, how to fix the most common 
problems with non-working rotators, how to 
get rid of the electromechanical control unit, 
and how to get electrical position readouts 
which are much easier to see than the dial on 
the original control unit. Is it worth the trou¬ 
ble? Maybe not if you only want to have 
manual control of your antenna position, but 
if you want to do computerized control and 
automatic positioning/tracking, the conver¬ 
sions described above are essential. In Part II 
we will expand the system to one which pro¬ 
vides both manual and computer control, and 
even allows for the use of a joystick as the 
control device. U 
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—— Number 14 on your Feedback card 

PACKETi & COMPUTERS 


Jeffrey Sloman N1EWO 
75 Herriott Street 
Franklin IN 46131 

More Internet Options 

I think columns on Internet con¬ 
nectivity get more response than 
any other subject. I have had many 
requests for some TCP/IP info— 
these haven’t been ignored. I am 
working up to a TCP/IP series, so 
stand by. In the meantime, here’s 
some information for you Internet 
junkies out there that I think you will 
find fascinating. 

What is the Internet, Anyway? 

For the uninitiated among you, 
here’s the scoop. The Internet— 
note the big T—is an enormous 
network of computers of every de¬ 
scription. These computers are lo¬ 
cated in educational institutions, 
military installations, commercial 
enterprises, even hamshacks. 
These machines—in one way or 
another—are all connected togeth¬ 
er using TCP/IP (Transport Control 
Protocol/lntemet Protocol). 

TCP/IP—often just called “IP"— 
was developed by DARPA, a De¬ 
fense Department wing—to make 
the Internet possible. The idea of 
the Internet is something similar to 
the Interstate system. The federal 
government built the Interstate sys¬ 
tem citing national security issues. 
How could Washington be expect¬ 
ed to defend California without a 
road to get there? While the need 
for the Internet was not quite as 
clear-cut, some way was needed 
for the educational, military, and re¬ 
search organizations who worked 
together on defense department 
projects to share data. 

Today, the infrastructure of the 
Internet is maintained by private, 
regional companies who sell con¬ 
nections and maintain the compli¬ 
cated “routers” needed to insure 
that your messages get to their 
destinations. 

How About Ham Radio? 

Hams get involved in at least a 
couple of ways. First, quite possibly 
the most common implementation 
of TCP/IP protocol for the PC was 
written by a ham—Phil Kams—and 
bears his call as a name, KA9Q. 
The Internet uses Ethernet—a net¬ 
working scheme developed by Xe¬ 
rox at PARQ (their Palo Alto Re¬ 
search Center). Ethernet connec¬ 
tions require special hardware, a 
board called an NIC (Network Inter¬ 
face Card). Each card has its own 
special “driver” software that under¬ 
stands its hardware and allows oth¬ 


er software to communicate 
through it. With KA9Q, these 
drivers are called “Packet Drivers" 
(no direct relationship to packet ra¬ 
dio) and are available in the public 
domain—making them very popu¬ 
lar. 

Because these drivers are inter¬ 
changeable—new hardware, just 
get a new driver—it is possible to 
create one for use with an amateur 
TNC (Terminal Node Controller) 
running in KISS (Keep it Simple, 
Stupid) mode. This means that the 
KA9Q software can be used to run 
TCP/IP protocol over the air using 
nearly any modem TNC. This is the 
heart of TCP/IP amateur operation. 


Ham stations running TCP/IP offer 
some interesting possibilities. One 
really big one, not lost for a mo¬ 
ment on the hams involved, is the 
use of the Internet to send data 
anywhere—or nearly anywhere. 

The only problem these hams 
had—other than malfunctioning 
keyboards, brought on by the drool¬ 
ing anticipation of actually making 
this connection—was to insure that 
FCC regulations were not violated. 
They had to be sure that access to 
radio transmitters located at the 
end of these Internet links were ac¬ 


cessible only to licensed hams. To 
do this, they came up with the idea 
of "encapsulation." This bit of Inter¬ 
net magic is a little hard to under¬ 
stand. The basic idea is to wrap a 
TCP/IP frame (data packet) inside 
another one—encapsulating it. This 
successfully hides the true origin 
and destination of the frame, and 
makes it possible to control which 
ones will get through to the radios. 
The term "wormhole" was adopted 
for this technique, which Is very 
successfully used today. 

Wormholes now connect hams 
in places like Australia, Hawaii, Cal¬ 
ifornia, Indiana, and even countries 
in Europe. Practically speaking, this 
means that I can take a look at a 
BBS in Melbourne, Australia, from 
my home in southern Indiana, using 
a 5 watt handheld. Fun, fun, fun! 

Getting Involved 


plan to write a series of columns on 
getting started in TCP/IP. However, 
there are at least a couple of ways 
to get involved with this exciting In¬ 
ternet world without TCP/IP. 

First, from the radio side. Thanks 
to the growing popularity of IP as a 
way of networking PBBSs (Packet 
Bulletin Boards Systems), the idea 
of AX <—> IP gateways is catching 
on. With these systems, the packet 
user connects to the PBBS using 
ordinary AX.25 (packet) protocol, 
and the PBBS provides access to 
the Internet functions through a 


menu. This is lots of fun. 

The WG7J PBBS software 
seems to be the most popular, so 
I'll discuss it First of all, the PBBS 
will allow the exchange of packet 
messages just like any PBBS. 
There is a difference in presenta¬ 
tion, though. With a WG7J system, 
messages are collected into areas, 
and the area command (abbreviat¬ 
ed "a") allows the user to switch 
among them. The areas are based 
on topics, like SALE, BARTER, 
WX, etc. There is also an area cre¬ 
ated for each user—any messages 
to you will appear in an area named 
with your call. This is a much more 
convenient system to use than the 
more familiar W0RLI type listing. 

Many of the other commands will 
be familiar or self-explanatory. I will 
ignore those and concentrate on 
two Internet options, “finger” and 
"telnet." 

Finger 

The Internet utility finger is used 
to query a remote system for infor¬ 
mation. It has two basic purposes 
in the Internet world, one is to get 
information about users and sys¬ 
tems—the other to get specific text 
files offered by systems for the con¬ 
venience of users. 

The first use allows a user to de¬ 
termine if a particular person is a 
user of, or is known by, a machine. 
The syntax is simple: 

finger N1EWO 

would tell you whatever the system 
you are currently using knows 
about me. 

finger N1EWO@K9IU.AMPR. 

ORG 

would tell you what the PBBS run 
by the folks at Indiana University In 
Bloomington knows about me. 

The other use is also simple. 
What you can do with it depends on 
what the sysop at the system you 
are fingering wants to offer. For ex¬ 
ample: 

finger weather®iugate 
will return the NWS forecast for 
central Indiana. This is one of the 
ways in which Internet resources 
are available. 

Telnet 

The telnet utility is very powerful, 
if very simple. Basically, it allows 
you to connect, as a user, to any 
system willing to have you. For ex¬ 
ample: 

telnet n8imo.ampr.org 
will connect me to NSIMO’s WG7J 
PBBS in Michigan. When you telnet 
you will generally be logging into a 
UNIX system (or something acting 
like a UNIX system). You will be 
presented with a prompt: 

login: 

Use your callsign, then when 
prompted for a password, try “ama¬ 
teur" (omit the quotes). There are 
two things to keep in mind. First, 
UNIX logins accept just about every 


?,A,B,C,D,E,F,H 1 I.IH.IP.J,K,L.M.N,NR,O i P,R t S.TU,V,W,X^ # h 
Usage 

Hlelp] (<command-name>} 

Description 

The help command will display help for a given command. The help com¬ 
mand by itseif, displays this particular message. To get help for a specific 
command, enter "help" followed by a space and then the name of the com¬ 
mand you want described. The following commands have help descriptions 
available for them: 


area 

bye 

connect 

download 

escape 

finger 

help 

info 

j heard 

kill 

list 

m users 

nodes 

operator 

ports 

read 

send 

telnet 

upload 

verbose 

Xpert 

what 

zap 



Examples 

help area (displays a description of the “area* command) 
h download(displays info about downloading files) 


Figure 1. "The help command output for a WG7J system. Note the unusual com¬ 
mands like "finger” and * telnet m used for Internet connections—see the text for 
more ." 


As I said in the introduction, I 


“For the uninitiated among you, 
here’s the scoop. The 
Internet—note the big “I ”— 
is an enormous network of 
computers of every description. ’ 
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character your keyboard can gener* 
ate as part of the user name and 
password. If you mistype, a 
backspace may not clear up the 
problem. The second thing is that 
UNIX is case sensitive—that is. it 
cares about the shift key. Type the 
call and password in all lowercase. 
If you do not, the system may not 
let you in, or it may decide that you 
want everything in UPPER CASE 
FOR THE REST OF YOUR SES¬ 
SION. Jhis can be very annoying. 

Other resources available via tel¬ 
net are various sorts of “servers." 
These machines offer information 
of all sorts which can be very use¬ 
ful. For example: 

telnet 141.212.196.79 3000 

will connect you to the University of 
Michigan’s “Weather Underground." 
This is a weather server that pro¬ 
vides nearly every text product pro¬ 
duced by the National Weather 
Service, including forecasts and se¬ 
vere weather bulletins. This is a 
marvelous resource for you “Sky 
Warn" participants out there. 

Coming in the Other Way 

I told you I’d have some exciting 
news for Internet junkies! Those of 
you with landline Internet access 
can get involved from the other di¬ 
rection. If you have access to Inter¬ 


net telnet, try: 

telnet K9IU.UCS.INDiANA.EDU 

Login with your callsign and the 
word "amateur" for a password. 
The first time you log in, you won’t 
be able to do much except leave a 
message to the sysop (s sysop). 
Leave a message requesting ac¬ 
cess, along with the password that 
you want to use. In a few days, 
you’ll have an account—and "ama¬ 
teur" will no longer work as a pass¬ 
word. Once you have access you 
will be able to telnet onto the ama¬ 
teur IP network and have lots of 
fun. 

There is a lot more to the Inter¬ 
net and ham radio than what you 
have read here. I hope you choose 
to explore it. Keep your eye on this 
column for more information. 

A Request of Sysops 

If you are a sysop of an AX <—> 
IP gateway, I would love to hear 
from you so I can let people know 
that you exist. Send mail to: 

jsloman@bix.com 

with your PBBS info, including your 
frequency and intended coverage 
area. 

73 de N1EW0. 
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WATTMETER 
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• A wattmeter designed specifically for the QRP operator & 
builder 

• Measures forward & reflected power at QRP levels 

• Select from three full scale power levels: 10W, 1W, or 
lOOmW 

• Measure power down to ImW 

• Large easy to read 2" meter 

• Low current drain meter circuit uses 9V battery {battery 
not included) 

• Great for portable use 

• Easy to build & align 

• Align with a digital voltmeter. Source of RF not required 

• Measures (HWD): 4 1/2" x 3 1/2" x 5" 

• 100% complete kit {less battery) including cabinet, all 
components and instructions 
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OAK HILLS RESEARCH 

20879 Madison Street 
Big Rapids, Ml 49307 

Fax: (616) 796-6633 Orders 800-842-3748 Tech. Info {616) 796-0920 
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CIRCLE 82 ON READER SERVICE CARD 


The ears 
have it! 



The R8 is like a breath of fresh air, with its 
ground-up engineering and up-to-date digital 
control from the front panel. I am very pleased 
to see a quality HF receiver of American 
manufacture that should successfully 
compete on the world market. W 

Bill Clarke 

73 .Amateur Radio Today 


When we introduced the American-made R8 Worldband 
Communications Receiver, we knew it would be judged by some very 
discerning ears, experts accustomed to the finest in short-wave listening 
equipment from around the world. After listening to the world on the 

Drake R8 loud and clear, they have _ 

delivered a decisive verdict. 

They appreciated the R8’s 
sensitivity, clarity, simplicity, and all- 
around versatility so much that many 
of them declared the R8 simply the 
best of its class. High praise, indeed, 
from very well-traveled ears. 

But why take the word of mere 

® R.L Drake Company 
P.O.Box 3006 
Miamisburg, OH 45343 
U.S.A. 


experts? Put the Drake R8 to the test yourself with a 15-day money- 
back trial period on factory direct purchases, and let your ears be the 
judge. If you're not impressed by Drake’s quality, performance and ease 
of operation, all in a receiver costing less than $1,000.00, return the R8 

_Receiver within 15 days, and we’ll 

refund your money in full, less our 
original shipping charge. To order 
your R8 factory direct, for more 
information, or for the dealer nearest 
you. call 1 - 800 - 723-4639 today. 
We’re confident that once you’ve 
listened to the R8, your ears will 
hear of nothing else. 


CIRCLE 147 ON READER SERVICE CARD 


In touch with the world. 
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Rttyloop 


Number 15 on your Feedback card 



Marc I. Leavey, M.D., WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

Every once in awhile, I am remind¬ 
ed that the name of this column is 
“RTTY Loop/ and that, to many of 
you, putting such a loop together re¬ 
mains a mystery. To that end, I am in¬ 
cluding, this month, the circuit shown 
in Figure 1. 

Oldies but Goodies 

Submitted by Bob Roehrig K9EU1, 
of Batavia, Illinois, is an answer for the 
ham who is looking for an efficient way 
to put an older teleprinter on-line. Bob 
writes that the first section of this cir¬ 
cuit (shown in Figure 1) ‘‘is a selector 
magnet driver circuit that I have used 
for many years on my Model 28 equip¬ 
ment running on 60 mA.” The 120 
VDC can be obtained from a line isola¬ 
tion transformer and the appropriate 
diodes and electrolytic capacitors, or 
else use a pair of back-to-back fila¬ 
ment transformers. 

'The reason for using around 120 
volts is simply that the selector mag¬ 
nets work better. Granted that you can 
get 60 mA from 24 volts or so . . . with 
the higher voltage you will have a 
greater range on the printer's range 
finder. Using 120 volts and the 2k re¬ 
sistor also provides a simpler means 


of obtaining a constant current supply. 

“My driver circuit accepts low volt¬ 
age input (such as an RS-232 source). 
The marking state does not have to be 
a negative voltage, but can just go to 
zero volts. The transistors are wired 
as a Schmitt trigger to square up the 
waveform. Q2 must be a high voltage 
transistor such as an MJE-340 or 
ECG-157. R4/C4 limit the spike when 
the switching transistor turns off. 

"The second section is the circuit 
which connects to the keyboard or TD 
contacts. It is also powered from the 
120 volt supply. The output is 10 volts 
during spacing. 

“Many people don’t realize that 
there are two different kinds of selec¬ 
tor magnets used in the Model 14 and 
Model 15 (and Model 19) equipment. 
The ’pulling’ assembly uses round¬ 
shaped magnets and the ‘holding* type 


assembly uses smaller diameter but 
slightly longer magnets. These have a 
square-shaped pole piece as opposed 
to a round one. The pulling type mag¬ 
nets are always wired in series and 
are always to be used at 60 mA. The 
holding types are wired in parallel for 
60 mA and series for 20 mA circuits. It 
is always a good idea to use these at 
60 mA. Some of the holding type se¬ 
lector assemblies have a toggle switch 
near the magnets to switch between 
the 20 mA and 60 mA configuration. 

“There were some military versions 
of the Model 15 that had some real 
high resistance magnets. These were 
intended to be wired directly into the 
plate circuit of the keyer stage of 


the tube type terminal units. Normal 
selector magnet resistance is around 
60 ohms each, if I remember cor¬ 
rectly/ 

Hot Stuff 

Let’s deal with this in a little more 
detail, Bob, as I believe that there are 
quite a few who remain mystified by 
the inner workings of a teleprinter. To 
begin with, Figure 2 deals with that 
“line isolation” question. You see, if 
you have noticed, we are dealing with 
a 120 volt loop supply. But if you have 
the bright idea to just rectify the line 
voltage , DON’T! Since one side of the 
power line is “hot,” and one side 
“ground,” you would stand a 50:50 
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Figure 1: Selector Magnet Driver Circuit. 







chance of rendering the chassis of 
your teleprinter hot, creating a poten¬ 
tially lethal situation. 

A line isolation transformer simply 
isolates you from that situation, with¬ 
out changing the voltage. Connecting 
the secondaries of two filament trans¬ 
formers to each other, as shown in 
Figure 2, accomplishes just that goal, 
at minimal cost. 

As for the loop supply itself, it can 
be as simple or complex as you would 
like it. Figure 3 is my favorite basic 
supply. Just a transformer, a diode, 
and a capacitor are all you need to get 
basic direct current. The current limit¬ 
ing resistor is needed because of the 
low resistance of the selector mag¬ 
nets. In the typical Model 15 teleprint¬ 
er, there are two selector magnets, 
each with a resistance of 105 ohms. 
Accessible on terminals 45 and 46 on 
the side of the machine, they may be 
connected in either series or parallel. 
A series circuit, with a total resistance 
of 210 ohms, is designed for operation 
at 20 mA, and a parallel circuit, with a 
combined resistance of about 52 
ohms (according to Bob’s memory), is 
for the more common 60 mA loop. 
Now, if the loop supply delivers 150 
volts, and the resistance of the mag¬ 
nets is about 52 ohms, the resultant 
current would be (remember Ohm’s 
law?) 150/52, about 3 amps! "Burn 
out those magnets real quick, don’t 
l cha think?” Therefore, a series resis¬ 
tor is included to limit the current to 


the proper 60 mA current. Normally, 
this is about 2000 to 2500 ohms. It is 
important to make this a high powered 
resistor, though, as, for example, with 
our 150 volts at 60 mA, the wattage 
will be 150 x 0.06, about 9 watts. 

So there you have it, a simple driv¬ 
er for older machines to let you run a 
teleprinter off a low level signal. Hope 
this is useful to you, and I look forward 
to receiving other thoughts on this ev¬ 
er-changing subject. 

Collect the Whole Set! 

Speaking of changing, the latest 
disk of software is filling up, with more 
RTTY goodies. Any of the four of the 
collection can be yours. Just send ei¬ 
ther a 5.25" or 3.5" disk, $2 per disk to 
be filled, and a note telling me which 
collection you want, along with a self- 
addressed, stamped disk mailer, and 
I’ll get it back to you right away. Col¬ 
lections #1, #2, and #4 are 
RTTY/packet programs; collection #3 
is a bunch of archiving and viewing 
utilities. Just send me a self-ad- 
dressed stamped envelope if you want 
a list of what’s in each archive collec¬ 
tion, if you want to peek first. 

I look forward to more mall and 
comments this month. The summer is 
here and we can all feel energetic. 
Drop me a note at the above address, 
or Email via CompuServe (ppn 
75036,2501), Delphi (username Mar- 
CWA3AJR) or America Online (screen 
name MarcWA3AJR). Q 



' 474 CHARLOTTE ST. 

INTERCONNECT LONGWOOD, FL 32750 
SPECIALISTS INC. TOLL FREE 800-633-3750 


AUTOMATIC 
SIMPLEX REPEATER 


THE SR-7110 CONNECTS TO ANY TRANS¬ 
CEIVER TO MAKE A SIMPLEX REPEATER 

• Portable or mobile repeater to increase the 
range of HTs • Emergency repeater • Test 
repeater to hear your own signal ♦ Test for 
skip conditions • Unmanned hidden trans¬ 
mitter • Calling frequency machine 

The 7110 has two modes of operation. In the 
automatic mode the repeater only repeates 
when there is no reply to a transmission 
within two seconds. In the continuous mode 
all transmissions are repeated without delay. 
The 7110PL has a PL decoder so the 
frequency can be used without the repeater 
SR-7110 $200.00 SR-7110PL $275.00 
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here is the next generation Repeater 


MARK 4CR 


No other repeaters or controllers match 
Mark 4 in capability and features. That’s 
why Mark 4 is the performance leader at 
amateur and commercial repeater sites 
around the world. Only Mark 4 gives you 
Message MastenM real speech • voice 
readout of received signal strength, 
deviation, and frequency error • 4- 
channel receiver voting • clock time 
announcements and function control • 7- 
helical filter receiver • extensive phone 
patch functions. Unlike others, Mark 4 
even includes power supply and a 
handsome cabinet. 

Call or write for specifications on the 
repeater, controller, and receiver winners. 


Phone: #(508) 372-3442 
FAX: #(508) 373-7304 


MICRO CONTROL SPECIALTIES 


Division of Kendecom Inc. 

23 Elm Park, Groveland, MA 01834 


The only repeaters and controllers 
with REAL SPEECH! 

Create messages just by talking. Speak any phrases or 
words in any languages or dialect and your own voice 
is stored instantly in solid-state memory. Perfect for 
emergency warnings, club news bulletins, and DX 
alerts. Create unique ID and tail messages, and the 
ultimate in a real speech user mailbox — only with a 
Mark 4. 
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Homing in 


Joe Moell RE. K0OV 
PO. Box2508 
Fullerton CA 92633 

For T-Hunters Only . .. Not! 

As you leaf through ham maga¬ 
zines, you won’t find ads for lots of 
products designed specifically for 
transmitter hunters. Nevertheless, 
radio direction finding (RDF) enthu¬ 
siasts can find many items that are 
useful on “foxhunts” or“T-hunts". as 
RDF contests are called. 

Often, the sellers of these prod¬ 
ucts don’t mention their foxhunting 
applications. I suspect that's be¬ 
cause they are unaware of them! 
This month, we will look at three of¬ 
ferings that are aimed at the main¬ 
stream ham radio market, but are of 
special interest to T-hunters. 

World’s Lightest Yagi? 

Hiking and emergency prepared¬ 
ness, as well as RDF, were on the 
minds of Mike Walker KA0VFF and 
Al Lowe N0IMW when they devel¬ 
oped the Arrow Antenna {Photo A). 
This 4-element 2 meter yagi is 
rugged, yet very lightweight. It can 
be assembled and disassembled 
quickly. Elements fit into the alu¬ 
minum boom or the supplied PVC 
pipe carrier for storage and trans¬ 
port. 

T-hunters quickly recognized this 
beam’s suitability for mobile RDF. 
They have been talking it up since 
construction plans were published 
in the April 1992 issue of 73 Ama¬ 
teur Radio Today. For example, I 
recently communicated with hams 
in Montreal and Memphis who use 
arrow designs on their local hunts. 
Many RDFers have duplicated the 


Radio Direction Finding 

antenna from the magazine article, 
while others have purchased theirs 
ready-made from the Arrow Anten¬ 
na company. 

KA0VFF has stepped aside, 
leaving N0IMW as the sole propri¬ 
etor of Arrow Antenna. Al and his 
family are churning out yagis and 
doing a brisk business at hamfests 
and via mail order. “I’ve been selling 
a lot of them to hams on the front 
range here in Colorado," he says. 
“Search and rescue is using them, 
and so are some balloon trackers.” 

Al and Mike cleverly picked 
lightweight aluminum arrow shafts 
for their beam elements. At about 1 - 
1/4 pounds, the Arrow Antenna is 
much easier to turn at low vehicle 
speeds than my PVC-pipe stiff-wire 
T-hunt quad. I was surprised when I 
compared Arrow shafts to the usual 
hollow aluminum antenna tubing. 
An Arrow element of the same out¬ 
side diameter and length weighs 
only half as much as a tubing ele¬ 
ment! 

Masts and associated hardware 
are not supplied by Arrow Antenna. 
Al says a metal mast does not im¬ 
pair the beam pattern, but I used 
thick-walled PVC pipe for my mo¬ 
bile tests. I mounted a U-bolt per¬ 
manently to the mast and drilled 
two pairs of holes in the boom at 
the center of gravity. This allowed 
me to change the yagi quickly be¬ 
tween horizontal and vertical polar¬ 
ization without affecting my mast 
pointer alignment. Some T-hunters 
have designed 90-degree hinges 
for instant polarization change. 

In my RDF tests, the Arrow An¬ 
tenna had slightly higher gain than 
my regular 4-element quad. Its 


front-to-side and front-to-back pat¬ 
tern was excellent. Good SWR was 
obtainable across the entire 2 meter 
band. 

For close-in hunting on foot, Al 
suggests reconfiguring the antenna 
by removing the front director and 
swapping positions of the other di¬ 
rector and reflector on the boom. 
This gives you a 3-element beam 
with a 15-inch mast handle in the 
rear for easy carrying. 

Despite its light weight, this yagi 
withstands the rigors of mobile fox¬ 
hunting well. Parts and workman¬ 
ship of N0IMW’s antennas are 
guaranteed for one year. Al says, 
“In my T-hunting experience with 
tree limbs and street signs, the only 
damage has been to bend the 8*32 
studs that attach the elements. 
These can be easily straightened or 
replaced to finish the hunt." Re¬ 
placement threaded rod is readily 
available around the country. 

RF by the Numbers 

A field strength meter (FSM) is a 
simple untuned receiver that visual¬ 
ly indicates the relative strength of 
the surrounding RF field. Hams 
most frequently use FSMs to com¬ 
pare the gain and directivity of an¬ 
tennas, and to tune/adjust antenna 
matching networks. 

T-hunters use FSMs for close-in 
RDF when the fox's signal overpow¬ 
ers sensitive portable receivers 
such as handie-talkies and scan¬ 
ners. Probing on foot with a FSM is 
called “sniffing." 

Inexpensive unamplified FSMs 
require 50,000 microvolts or more 
of RF input for usable indications, 
making them unsuitable for sniffing 
except when the transmitter is inch¬ 
es away. Amplified sniffers have 
more sensitivity, but some have lim¬ 
ited meter range or touchy zeroing 
adjustments. 

I.C. Engineering has just intro¬ 
duced a DC-to-microwave FSM with 


digital readout. The “I.C.” in the 
company name isn’t short for “inte¬ 
grated circuits.” It stands for Ismael 
Charnabroda KD6TU, the compa¬ 
ny’s owner. Ismael, a former 
aerospace engineer turned en¬ 
trepreneur, is enthusiastic about his 
product. 

The Digi-Field (Photo B) is a 
rugged plastic box 4-3/8" x 3-1/4" x 
1-3/4" with an SO-239 antenna con¬ 
nector on top. An 18-1/4" telescop¬ 
ing whip antenna is also supplied. 

The 1/2" high 3-1/2 digit liquid 
crystal display is ideal for antenna 
pattern checks. Set the unit on a 
fence or ladder several wave¬ 
lengths away from the transmitting 
antenna under test and watch the 
readings on this FSM with binocu¬ 
lars as you tune and tweak the an¬ 
tenna or transmitter. 

Battery life won't be a problem 
with the Digi-Field. It draws only 2 
milliamperes, so its 9V alkaline bat¬ 
tery will last hundreds of hours. An 
indicator tells you when the battery 
drops to 8V, but in my tests the ac¬ 
curacy was not affected until the 
voltage got down to below 4V. 

With only one control (the on-off 
switch), operation of the Digi-Field 
is straightforward. KD6TU doesn’t 
provide a detailed instruction manu¬ 
al, but he offers technical assis¬ 
tance by phone to buyers. 

The original Digi-Field {“A” mod¬ 
el) and its telescoping antenna will 
detect a 1-watt 2 meter handheld 
with “duckie” antenna at 65 feet. 
Overrange occurs at about two feet 
from the HT. The new “B” model is 
more sensitive, overranging at 25 
feet. 

Because the Digi-Field has an 
unshielded case, body capacitance 
affects readings. To avoid this, 
mount the unit to your sniffing an¬ 
tenna mast instead of holding it in 
your hands. Avoid touching the 
coax connector when sniffing, as 
the reading will be affected. 
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Photo A. The Arrow 2 Meter Yagi Model 144-4 has a suggested retail price of $89.00 and is available from Arrow Antenna, 1461 Peacock PI., Loveland CO 80537; (303) 
663-5485. The latest model features caps on element ends for safety, instead of the sharp points shown here. 
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Photo C. The ID-8 identifier board and keypad has a suggested retail price of 
$89.95 and is available from Communications Specialists, Inc., 426 TattAve., Or¬ 
ange CA 92665; (800) 854-0547; (714) 998-3021. 


No sensitivity control is provided. 
You can shorten the antenna or add 
external attenuation to reduce the 
meter reading. However, the Digi- 
Field’s internal wiring can pick up 
RF, so close-up measurements of 
powerful Ts may not be possible, 
even with the whip antenna col¬ 
lapsed or removed. With the anten¬ 
na disconnected, the 1 watt rig 
overranged the B model at 6 inch¬ 
es. 

Digi-Field responds to RF from 
low frequencies well into the mi¬ 
crowave spectrum. Full sensitivity is 
available to 1000 MHz, and re¬ 
duced sensitivity continues to 12 
GHz. While this is generally useful, 
it means that strong ambient RF 
fields can mask the signal you’re 
looking for. You don’t have to be at 



Photo B. The Digi-Field Model A and 
B Field Strength Meters have a sug¬ 
gested retail price of $119.95 and are 
available from l.C. Engineering, 16350 
Ventura Blvd., Suite 125, Encino CA 
91436.(818) 345-1692 (Tech. Info.), 
(800) 343-5358 (Orders). 


a communications site to have high 
RF fields. When I held the B model 
over my head in the center of a 
large suburban park in Fullerton, 
California, the indication went to 
half scale, even though I was 
blocks away from the nearest trans¬ 
mitting antenna. 

The detector output jack on the 
side of the Digi-Field can be hooked 
to an audio amplifier and speaker or 
phones to give you an idea of what 
is being received. Only amplitude 
modulation can be detected in this 
way; you cannot copy FM signals. 
The jack will not drive an earphone 
directly, and the wiring to your am¬ 
plifier can cause additional unwant¬ 
ed signal pickup. 

As with all FSMs, Digi-Field mea¬ 
surements are relative, not abso¬ 
lute. The digital readings are not in 
dBm, milliwatts, microvolts, or any 
other units. KD6TU will provide typi¬ 
cal power-versus-readout graphs 
on request. You can perform your 
own crude calibrations with a labo¬ 
ratory signal generator, but your in¬ 
dications will vary with frequency, 
temperature, and source impe¬ 
dance. For foxhunt sniffing, all we 
care about is relative strength, so 
this is of little concern. 

Lilliputian ID-er 

Engineers at Communications 
Specialists weren’t thinking of the 
RDF market when they designed 
the ID-8, a miniature CW identifier. 
But Mike Wolfe N9CHQ, who pur¬ 
chased one of the first units, was 
quick to see its T-hunt possibilities. 
He wrote to me on CompuServe 
that an ID-8 is the brains of a fox 
transmitter he built to put on hunts 
for the North Shore Radio Club in 
Highland Park, Illinois. 

The ID-8 is a tiny circuit board (1- 
7/8" x 1-1/8") with a surface-mount¬ 
ed 6805 microprocessor, EEPROM, 
and voltage regulator. Hook it to a 
transmitter and it will generate CW 
identification at programmed inter¬ 
vals, either by keying the carrier or 
by providing a keyed sine wave 
tone to the modulator. 


The ID-8 can send up to eight 
separate CW messages. The eight 
messages can be played succes¬ 
sively to form one long message of 
up to 216 characters. Messages are 
entered with a supplied 12-button 
keypad (Photo C), which is plugged 
into the ID-8. With this keypad, you 
also instruct the IDer how fast to 
send the CW (1 to 99 WPM) and 
how often to send the message 
(continuously, by external com¬ 
mand, or spaced up to the 10- 
minute FCC limit). 

There are several other pro¬ 
grammable parameters including 
tone frequency and dead-carrier de¬ 
lay time before the message. When 
programming is completed, param¬ 
eter and message data is stored in 
the EEPROM. You can then remove 
the keypad until you need to 
change callsign or timing for anoth¬ 
er hunt. 

The ID-8 needs only 6 mil- 
liamperes from a 6 to 20 volt DC 
source. A 9V transistor radio battery 
will power it for days. Comm-Spec 
says it’s immune to thermal varia¬ 
tions and RF fields. The operating 
temperature range is -30 to +65 de¬ 
grees Celsius. 

N9CHQ was quite pleased with 
the ID-8 as a fox controller. Though 


it lacks the distinctive tone patterns 
of the foxboxes discussed previous¬ 
ly in this column, it was just right for 
his club’s on-foot beginners hunts. 
"What I like about the unit is that I 
can program the ID and timing in 
the field” he wrote. “Normally I use 
25% duty cycle, 15 seconds on, 45 
seconds off. I program in the ID and 
then adjust the code speed so that 
it lasts for 15 seconds including a 
short delay on keyup. I then set the 
off time. 

“Once it is programmed." he 
adds, “I connect a 3-conductor ca¬ 
ble to the transmitting HT. I turn on 
the unit and it runs by itself. The 
unit’s timer appears to be very sta¬ 
ble. During the hunts in which we 
have used it I have not noticed any 
drifting in the timing circuit. It really 
works beautifully, and does not 
need any shielding.” 

From my standpoint, the main 
appeal of the ID-8 is its size. An 
IDer and keyer this small seems 
perfect to go with the submfniature 
VHF transmitter described in the 
May 1993 “Homing In." KB6TTS 
and I are designing an FM modu¬ 
lator and interface to connect 
these two boards. With luck, we will 
have tested circuits for you next 
month. H 


SPY ON THE EARTH 
See live on 
your PC 
what 

satellites in 
orbit see 

Learn how you can benefit greatly from this exciting new 
technology. Send $39 check or M.O. ($45 air, $50 
overseas) for our fantastic 12 diskette set of professional 
quality copyrighted programs (IBM type) that does 
satellite tracking, image acquisition, image processing, 
3-D projections and more. Direct reception from the 
satellites guaranteed worldwide without a satellite dish. 
Schematics included for interlace. For FREE information 
log-on to our bulletin board anytime at: (718) 740-3911. 

VANGUARD Electronic Labs 

Dept. A, 196-23 Jamaica Ave. 
Hollis, NY 11423 Tel.718-468-2720 



ROANOAK 

At last there is a P C. board 
to build the famous Roanoak 
Doppler Direction Finder. 

Good for locating interference! 
Ready to assemble board and 
components. . .$87.50 
'Transmitter Hunting" 

TAB Books 323 ppg. . $19.95 

(The calibration procedure for this unit 
can only be found in this book.) 

California residents add 7.75% sales tax. 


DOPPLER DF 



Douglas RF Devices, P.O.Box 246925 
Sacramento, CA 95824-6925, (916)688-5647 
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Hams with class 



Photo A. When these three visit a hamfest, it looks more like a round-up at the OK 
Corral! Pictured are Cody KB5WYJ, Casey KB5UE, and dad Marty Haley AB5GU 
at the Dayton Youth Forum. 


Carole Perry WB2MGP 
Media Mentors, Inc. 

PO. Box 131646 

Staten Island NY 10313-0006 

Dayton ’93 Youth Forum 

It's always an auspicious occasion 
when grown-ups get together to honor 
the achievements of children. Certain¬ 
ly, the young adults who showcased 
their achievements at the ‘93 Dayton 
Hamvention Youth Forum deserved 
the spotlight. It was an honor to mod¬ 
erate a forum with such talented chil¬ 
dren from across the country. 

Our first speaker was Rusty Smith 
KD4GLC, who is 17 years old and is 
an Assistant Section Manager in Ken¬ 
tucky for the ARRL. His main respon¬ 
sibility is to recruit young people into 
ham radio. Rusty is interested in DX- 
ing and contesting. He told us that his 
goal was to lead the state of Kentucky 
in the Novice Roundup using CW only. 
He succeeded, and said that this 
event was the most fun he has had so 
far as a ham radio operator. 

Barry Kennedy N2PNG is 16 years 
old and comes from New Hampshire, 
where he attends the Dublin School. 
Barry is active in recruiting young peo¬ 
ple and has done some teaching at 
Crotched Mountain School. This is a 
rehabilitation facility that has had 
some extraordinary results with their 
young people through the use of ama¬ 
teur radio classes. 

I would never run a youth forum 
without at least one member of the 
distaff side. Shauna Richards N7NGT 
is a bright, pretty 17-year-old young la¬ 
dy from Rock Springs, Wyoming. 
Shauna was the first teenage girl in 
Wyoming to earn a ham license. That 
was on 8/8/88. In 1990 she earned 1st 
and 3rd place at the district and state 
science fairs as a freshman in the se¬ 
nior engineering division. Her winning 
science project was on five modified 2 
meter antennas that would function 
well even if trapped under a collapsed 
double-decker highway, such as the 


one which fell in the 1989 San Fran¬ 
cisco earthquake. Then, in 1991, she 
received the Hiram Percy Maxum 
Memorial Award. 

Matthew d’AIessio KC6VIM is 15 
years old and lives in San Anselmo, 
California. He captivated the audience 
with his eloquence and confident man¬ 
ner in front of such a large group. Matt 
spoke about how much he enjoys CW. 
He also enjoys working 2 meter FM 
with his hand-held radio. Matt says, 
"There is nothing like working the 
world on a few dots and dashes on a 
cold winter night. I have talked with 
hams in 60 countries using these 
“crazy beeps." Matthew got a terrific 
reaction from the young people in the 
audience. 

Eric Permut KB0KQF is a 12-year- 
old from Boulder, Colorado. I first 
heard about Eric from Rip and Ellie 
Van Winkle, who run license classes 
in Boulder. The Boulder Amateur Ra¬ 
dio Club sponsors “BARC Jr.” for 
young people. Eric is vice president of 
that club. He also handles net control 
for the junior hams’ net on a iocal 2 
meter repeater. Eric successfully 
wrote a grant application for his school 
to buy ham radio equipment. The 
young man regularly operates bicycle 
mobile and has constructed an inno¬ 
vative J-pole antenna for his bike. He 
brought the antenna to the youth fo¬ 
rum to show everyone, along with a 
display of photos of the BARC Jr. club 
members. 

Mike Placco KB8LCC is a 16-year- 
old from Milford, Michigan. Mike was a 
shortwave listener first before he be¬ 
came a ham. He has held the position 
of secretary of the Milford Amateur 
Radio Club. Mike enjoys HF, CW, and 
contesting. He enjoys helping his 
teacher with the radio club at the local 
high school. I was pleased to learn 
that many of these young amateurs 
contribute to recruiting and helping 
programs too. 

Ten-year-old Luke Ward K04IQ is 
from Alexandria, Virginia. The audi¬ 


ence members were visibly excited 
when they learned that Luke has 
earned his Advanced license. In fact, 
Luke holds Novice classes for third 
graders. He gave a “professional” pre¬ 
sentation with the overhead projector, 
showing graphs that gave statistics 
about children of hams becoming li¬ 
censed. He helped found the Spring- 
field Estates Elementary School Ama¬ 
teur Radio Club which has as one of 
its purposes: To provide a vehicle 
whereby parents, students, and teach¬ 
ers can share common interests and 
work toward common goals. 

Casey Haley KB5UE and his broth¬ 
er Cody KB5WYJ are 8 and 10 years 
old respectively (see photo). Casey 
has a General license and Cody a 
Tech Plus. These two youngsters from 
Houston, Texas captivated the audi¬ 


ence with their ability to communicate 
what they love about amateur radio. 
They both were introduced to the hob¬ 
by by their Dad, Marty AB5GU, and 
Mom, Wende KB5TNU. The boys en¬ 
joy packet and CW. I’ve invited the 
Haleys to join me in June at the Texas 
HamCom in Arlington. 

It’s always a personal pleasure for 
me to work with youngsters from all 
across the country at various youth fo¬ 
rums. This time, I was especially hon¬ 
ored to meet and help feature such 
talented and eloquent young adults. I 
invite everyone to attend the youth fo¬ 
rum in Texas. Come and see the best 
that our hobby has to offer. Come and 
see the future of amateur radio! By the 
way, Yaesu has donated a 2 meter HT 
to be given to a very lucky youngster 
at the forum. See you there! Q] 


"Our products speak... for themselves" 
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NO MORE GUESSING WITH ANTENNA COMPARISON PERFORMANCE. The 



New ‘‘DIGI-FIELD’' Instrument has an extraordinary frequency response, DC to 
12 GHz. “DIGI-FIELD" can be used as a sniffer 
for 60 cycle noise sources, as well as intensity 
detector of microwave oven leakage. With 
visual clear reading, you can make your own 
calibration. Use for radiation qain/loss measure¬ 
ments, antenna patterns, polarization, adjust¬ 
ments, helps to detect TVI, portable phones, 
car alarm transmitters, etc. Designed to be 
used with its own telescopic antennna or ex¬ 
ternal antenna with PL 259 connector. Detect¬ 
or output connector for AM. “DIGI-FIELD’’ has 
a 3 1/2 LCD display with (9V) low battery in¬ 
dicator. Available in the normal model “A" or 
the NEW ultra sensitive model “B’\ 

For only $119.95 this could be the answer 
and the solution to your RF.problems. 


1C ENGINEERING 

16350 Ventura Blvd., Suite 125, Encino, CA 91436 
Info Phone: 818-345-1692 
Fax:818-345-0517 800-FIELD-58 

Orders Only: 1-800-343-5358 
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Michael Bryce WB8VGE 
2225 Mayflower NW. 

Massillon, OH 44646 

Fixing an Argonaut 509 
(Continued) 

Now that I’ve made a complete fool 
of myself with the Argonaut, it’s time to 
get down and get seriousl It’s also time 
to break out the test gear and the sol¬ 
dering iron, along with the manual. 

Since we have verified that the Arg¬ 
onaut is producing 2 watts RF output, 
the next step is to be sure the transmit¬ 
ter is producing power on all bands. A 
quick check with the wattmeter proved 
all bands were producing RF. Since the 
problem had to be in the metering cir¬ 
cuit, that's where I started to look. 

The Metering Circuit 

The metering circuit is contained on 
one PC board mounted to a switch 
shaft. You must remove the PA module 
to get to the SWR board. This board is 
not removable by unplugging it from a 
socket. There are many wires coming 
out of the board, and each is soldered 
in place. There is enough slack in the 
wires to allow the board to be moved 


Number 18 on your Feedback card 


Low Power Operation 

from its cubbyhole out into the open. To 
do this, remove the two nuts from the 
switch shaft holding the board to the 
switch. Be careful—they are very small 
and are easy to drop inside the radio. 

After you have the two nuts re¬ 
moved, notice there are several wash¬ 
ers and spacers on the studs. Carefully 
remove these and lay them aside. Now, 
pull the PC board back out from the 
shaft. After the PC board has cleared 
the shaft, you can pull it up slightly. If 
you can’t move the board, don’t pull it 
or force it to move. Doing so will break 
off a wire. 

Since there is no indication of for¬ 
ward RF, then the most likely suspect 
would be a diode in the RF pickup sen¬ 
sor. In fact, the diode must be the one 
used to read forward power. The 
schematic shows this to be diode D1. 
It’s a 1N32A type germanium diode. 

Not being one to check diodes, I 
simply replaced it with a new diode. 
Don’t use a 1N914 silicon diode! You’ll 
not get the desired results if you do. 
You must use a germanium diode. If 
you can’t find a 1N32A, then try a 
1N60. Radio Shack sells a pack of 
1N32A diodes for about two bucks. 


After the new diode had been in¬ 
stalled, I installed the PC board back 
inside the rig. You simply reverse the 
removal procedure. When tightening up 
the nuts on the switch shaft, don’t get 
too carried away or you'll end up strip¬ 
ping out the threads and then you’ll be 
in real deep dung! Finger-tighten them 
and then give them one full turn more. 

Power up. and with the output of the 
rig into a dummy load, hit the tune posi¬ 
tion. Whoa! Works just like downtown! 
After all that messing around, to find 
out the problem was just a 10-cent 
diode takes it toll on the old self-confi¬ 
dence. Oh, well: One down and one 
{dead Argonaut) to go. 

Another Argonaut Bites the Dust 

This Argonaut is mine. I cooked it 
trying to find out what was wrong with 
the first one. Now, since I know the 
trouble was only a diode, what did I do 
to cook the other one? It's apparent the 
boards must be working correctly, but 
then again, look what happened the 
last time I assumed! 

Since my Argonaut won’t go into 
transmit, the likely spot to look for trou¬ 
ble would be the control board. The 
control board tells the other circuit 
board what to do and when to do it 

The control board is mounted on the 
top half of the Argonaut and almost di¬ 
rectly over the meter and drive controls. 
It’s a plug-in board with several trim¬ 
mers mounted on it. 


Since the control board does all the 
T/R switching, voltage checks on the 
T* and “R” lines revealed that the 'T* 
line was not going to +12 volts when 
the Argonaut was keyed. It then be¬ 
came a simple matter to follow the volt¬ 
ages as the key line was closed. After a 
few minutes of looking and checking, it 
became obvious the MPSU01 did not 
turn on and off as it should. Looking 
closer at the board and the transistor, it 
became quite clear why—the center 
lead of the transistor had broken off 
right at the component’s base. You had 
to hold the board just right to see the 
broken lead on the transistor’s body. It 
must have broken off while swapping 
control boards from one rig to the other. 

Now, you can’t just go down to the 
local Radio Shack store and get one of 
these critters, so a call to Ten-Tec pro¬ 
vided me with the replacement part, in 
a few days they came in and within a 
matter of minutes the Argonaut came 
back to life. 

Touch That Dial! 

If you have to order parts from Ten- 
Tec, always include a dial cord kit. You 
can always use it yourself or give it to 
someone else who can use one. 
They’re not too hard to install, but it 
does require a complete strip-down of 
the Argonaut. If you have to remove the 
end panels you may as well replace the 
dial cord while you’re at it. 

To get more life out of the dial cord 



PHASE 3D WILL BRING: 

Space to virtually every ham through: 

Higher power transmitters 
Higher gain antennas 
Three axis stabilization 

More bands: 

Downlinks on 10 Meters, 2 Meters; 70, 13, 5 and 3 Cm. 

Uplinks on 70, 23 and 5 Cm. 

Higher Orbit: 

48,000 km. (29,000 mile), 16 hour orbit for increased coverage 
and visibility for many hours each day. 

PHASE 3D NEEDS YOUR HELP! 

A contribution of just a few dollars from EVERY active amateur 
will insure that this new marvel gets into orbit. 

MAKE YOUR CONTRIBUTION TODAY! 

You are also invited to join AMSAT and receive the AMSAT Journal so that you too, can follow the 
progress of Phase 3D and other exciting amateur satellite activities. Dues are just $30 annually in 
the U.S. and $36 in Canada and Mexico - $45 elsewhere. 


% AMSAT 


P.O. Box 27 

Washington, D,C. 20044 
(301) 589-6062 
Fax: (301) 608-3410 


CIRCLE 110 ON READER SERVICE CARD 


Why buy a TNC? 
PC HF FAX+PC SWL $179.00 


SPECIAL COMBINATION OFFER 


For a limited time, if you order PC HF FAX $99 (see our 
other ad in this issue), you can add our new and improved 
PC SWL 3.0 for S80.00 instead of our regular low price of 
$99.00. 

PC SWL contains the hardware, software, instructions 
and frequency lists needed to allow you to receive a vast 
variety of digital broadcasts transmitted over shortwave 
radio. All you need is any IBM PC or compatible computer 
and an SSB shortwave receiver. The product consists of: 
Demodulator 

Digital Signal Processing Software 
200 Page Tutorial Reference Manual 
World wide Utility Frequency List 
Tutorial Audio Cassette with Samples 

PC SWL automatically decodes Morse code. RTTY, 
AMTOR, SITOR, NAVTEX and ASCII. 

PC SWL lets you tune in on world press services 
meteorological broadcasts, ham radio operators, coastal 
shore stations, aviation telex and much more digital action 
on the shortwave bands. Why pay for another expensive 
box when a simple interface and your PC can do the job? 
ADVANCED FEATURES: 

Tuning Oscilloscope 
Digital Waveform Presentations 
Auto Calibration and Code Recognition 
Continuously Tunable Filter Frequencies 
Variable Shift 

Adjustable CW Filter Sensitivity 
Unattended Capture and Printing 
Integrated Text Editor 
integrated Log and Database 
Shell to DOS applications 
Seamless Integration with PC HF Facsimile 
Call or write for our complete catalog of products. 
Visa & MasterCard welcome. 


Software Systems Consulting 

615 S. El Camino Real, San Clemente, CA 92672 
Tel:(714)498-5784 Fax:(714)498-0568 
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Photo A: The Ten-Tec Argonaut 509. 


when you’re nol using the rig, move the 
pointer all the way down to the low end 
of the dial. This removes nearly all the 
tension from the elastic cord, extending 
its life. As you move the pointer closer 
to the meter, you increase the pull on 
the elastic, thus weakening it. After 
awhile, when you move the pointer 
down to the low end of the band, the 
pointer will sag down into the window. 
At this point you’ll have to restring the 
dial with new elastic cord. 

If you made it to Dayton this year 


and did not get sick from the rain and 
cold weather, you probably were feeling 
well enough to pick up a used Arg¬ 
onaut. If you did, and you're still hoping 
that someday the other guy will send 
you the manual, you’re in luck. You can 
get a complete manual for just about all 
the Ten-Tec rigs by calling their service 
department. You’ll get a photocopy of 
the manual for about $20. Expensive, 
yes. but really worth the money when 
the Argonaut goes down. 


A Sneak Preview 

Dayton also provided a showcase 
for Ten-Tec to show off their new 
“Scout" transceiver. I’ll have a full re¬ 
view in a coming “QRP” column, but 
here are some of the highlights of the 
ScouL 

It’s bom as a monoband rig. You can 
change bands by swapping out a front 
panel plug-in module. The Scout will 
cover all the ham bands, including the 
WARC bands. Each band module costs 
$25. You get the band of your choice 


with the purchase of the rig. The band 
modules are about as long as a pack of 
cigarettes and about half as wide. The 
Scout will operate CW using the fa¬ 
mous Ten-Tec QSK system, and of 
course it will cover SSB, too. Power 
output is 50 watts. Input power is rated 
at 100 watts. A QRP version of the 
Scout will be available down the road. 
The price will be about $50 less than 
the QRO version. You can turn down 
the power of the QRO version by ad¬ 
justing the ALC control. Of course, the 
efficiency goes in the dumper, but you’ll 
be able to operate QRP levels with the 
50 watt version if you so desire. Current 
at full transmit output would be close to 
9 amps. This current requirement can 
easily be met through the lighter plug in 
your auto. The CPU will demand up to 
1 amp sitting there. I’ll have a full run¬ 
down of the current demands when I 
get the unit in to do the full review. A 
small 10 amp power supply will be 
available as an option for the Scout. 
The Scout features a very easy-to-read 
LED display. I don’t yet know if you can 
turn off the display. 

QRM fighting controls include the 
adjustable Jones fitter and an R!T con¬ 
trol. There is an optional noise blanker 
to combat impulse-type noise. There is 
a built-in keyer included, too. A nice¬ 
sized combination S-meter and RF out¬ 
put meter round out the features of the 
Scout. First impression? Looks like a 
winner! fH 



P ROFESSIONAL 

MOBILE ANTENNA 

HF SSB ANTENNA 
HIGH PERFORMANCE 

For vehicles, small boats or 
as an emergency antenna. 
Supplied with stainless 
ratchet mount, heavy duty 
encapsulated stainless 
spring and all installation 
items. Including high 
voltage feed through 
insulators and wire for 
operation up to 10KV at 1.8 
MHz. 

HIGH RADIATING 
PERFORMANCE 
1.8-30 MHZ RANGE 
4 to 12 DB GAIN 

(compered to ■ 9 ft whip) 

9 ft. long (2 pes.) $495.00* 

Requires antenna coupler j 

(SG-230 SmArtuHsr or similar) 

SGC, Inc., Box 3526 
Bellevue, WA 98009 USA 0 

Tel: 206-746-6310 | 

Fax: 206-746-6384 

•SMppingcktrgtt by UPS ground included 

Visa & Master card accepted 


DSP NOISE FILTER 


LOW COST - $149 

Reduce noise and interference 

- Automatic noise filter for voice ___ 


Available Nowl 


Eliminate heterodynes 

- Multi-tone automatic notch filter 


@ gjQOJC3iaJC3J ( 


Razor-sharp audio filters $149 

- 1.8 , 2,4 & 3.1 kHz voice bandpass Model DSP-9 

- 100 t 200 & 500 Hz CW bandpass 
Simultaneously reduce noise, kill heterodynes, and filter QRM. Digital 
Signal Processing (DSP) technology provides unmatched performance in 
reducing noise and interference. Simply connect between your radio and 
loudspeaker. Enjoy cleaner, quieter speech and CW. Money-back guarantee! 

Ask about our advanced model DSP-59 with over 300 filter combinations. 

Factory assembled - high quality. ORDER TODAYI 

Timewave Technology inc. 

2401 Pilot Knob Road, St. Paul, MN 55120 


612-452-5939 


FAX 612-452-4571 


VISA/MC 
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Atv 


Number 19 on your Feedback card 


Ham Television 



Photo A. The W9TE ATV repeater was on display at the Summit City hamfest just 
before final installation. (Photo by Jim Pliett K90MA. The photographer can be 
seen on the TV monitor.) 


Bill Brown WB8ELK 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

The W9TE Crossband ATV 
Repeater 

I’ve been asked many times about 
the pitfalls and obstacles that need to 
be surmounted in order to successfully 
build an ATV repeater. This month I’d 
like to offer you the story of how mem¬ 
bers of the Fort Wayne Radio Club 
solved both the technical and political 
problems involved in installing a very 
effective ATV repeater, as described by 
Jim Pliett K90MA. The following is his 
account. 

Finding a Site 

I (K90MA) am an active ATVer with 
a few years experience operating sim¬ 
plex. I became intrigued with the idea of 
building an ATV repeater in the Fort 
Wayne area after seeing the Indianapo¬ 
lis ATV repeater in operation while at¬ 
tending meetings of the Indiana UHF 
club. 

One day, while driving to work, l saw 
an empty tower at the indiana/Purdue 
campus and wondered if there was any 
possibility of Installing our ATV anten¬ 
nas on it. It was located right in the mid¬ 
dle of the Fort Wayne amateur radio 
community and was nearly 170 feet tall. 

Now, how does one deal with the 
politics of a state-funded community 
college to obtain permission for a re¬ 
peater site? Lucky for us, one of our 
club members worked at the college 



for 439.25 and one for 910.25 MHz) 
are stacked on top of each other and 
side-mounted on the tower. Birds just 
love it! (Photo by Jim Pliett K9QMA). 


and helped us gain a favorable position 
with the college board. Meanwhile, we 
set out writing letters to the National 
Weather Service and the Director of 
Emergency Preparedness describing 
how an ATV repeater could aid the 
community in the event of a disaster or 
emergency. We obtained letters of sup¬ 
port from these organizations and pre¬ 
sented them to the college board. After 
a few months of anxious waiting we not 
only obtained permission to use the 
tower but they provided us with an 
equipment room to boot! 

We presented the idea of the ATV 
repeater to the members of the Fort 
Wayne Radio Club. We weren’t sure we 
could sell the concept to a club that al¬ 
ready supported two VHF repeaters 
and one UHF repeater, as well as spon¬ 
soring a large Field Day effort. Howev¬ 
er, since the club was recently solvent 
thanks to their last two successful ham- 
fests (and probably thanks also to a few 
members who just wanted to end the 
meeting), the motion to fund the project 
was passed. Our first ATV repeater was 
getting closer to a reality! 

Building the Repeater 

Fortunately for us, Bruce WB8UGV 
had moved to the area from Dayton, 
Ohio. Bruce had a lot of experience 
with ATV repeater design since he built 
most of the original Dayton ATV re¬ 
peater. We formed the repeater techni¬ 
cal committee and started kicking 
around ideas. We have plenty of UHF 
voice repeaters in the area and a num¬ 
ber of accomplished EME operators 
(K9KFR and AF9Y). Keeping in mind 
that we were the “new kids on the 
block" (along with Bruce’s blood-cur¬ 
dling tales of in-band repeater problems 
on 440 MHz), we decided to go cross¬ 
band with a 439.25 MHz input (lower 
vestigial sideband). 

Now, did we want to go with an out¬ 
put on 1.2 GHz or 900 MHz? The 1.2 
GHz band always seemed to be a good 
band, equipment was available, and the 
band was not threatened with extinc¬ 
tion. However, could enough interest be 
generated to inspire lots of hams to go 
out and buy downconverters for that 
frequency to watch ATV? Probably not 
too many. A few visits to the local K- 
Mart and Wal-Mart stores provided us 
with an economical solution. The Gemi¬ 
ni “Rabbit” wireless video system oper¬ 
ated on the 900 MHz band and was 
available for under $50 (some stores 
sell just the receiver for substantially 
less). Not only do you get a high quality 
downconverter, but a transmitter is in¬ 
cluded as well. With the wide availabili¬ 
ty of these inexpensive units we decid¬ 
ed to go with a repeater output on 
910.25 MHz [Ed. Note: Next month's 
column will describe how to install ex¬ 
ternal antenna connectors on these 
units and tweak them up for best re¬ 
sults.] 


The Antenna System 

Although vertical antennas are easy 
to obtain or build, we opted for horizon¬ 
tal polarization on both bands for added 
isolation from all of the nearby UHF re¬ 
peaters that use vertical polarization 
and the services in the 900 MHz band 
that are also vertical. 

Adolph WA9WTJ was given the task 
of designing and building a pair of hori¬ 
zontal omni-directional antennas (one 
for each band). Adolph decided to go 
with an Alford slot design, which al¬ 
lowed the antennas to sit on top of 
each other. Two- and four-inch diameter 
thin-wall tubing was obtained from local 
manufacturing companies and we 
found some scrap aluminum stock for 
the support collars. The radomes were 
built out of drainage pipe we bought at 
a farm store. To maintain the necessary 
accuracy for the slots, we had to hire a 
machinist. Since we had pretty much 
blown the budget by now, one of our 
members volunteered to machine the 
aluminum support collars. 

Repeater Assembly and Installation 

All of the hardware was tested and 
installed in the equipment rack. After 
some final tweaking and two revisions 
of the repeater controller’s software, we 
were finally up and running with a work¬ 
ing repeater (at least on the testbench). 
See Figure 1 for a block diagram of the 
final configuration of the W9TE ATV re¬ 


peater. The 5-10 watt driver amplifier 
was built by Bob Johnson K9KFR. Al¬ 
though Bob used discrete components 
in this design, he recommends an easi¬ 
er approach using a new 10 watt linear 
brick amplifier that is now available from 
Down East Microwave, Box 2310, RR1, 
Troy ME 04987; Tel.: (207) 948-3741 
(ask for the Hitachi PF0011 module). 

The 100 watt amplifier is a Varian 
Eimac CV2810. These amplifiers are 
somewhat rare, but they turn up occa¬ 
sionally at hamfests or in surplus 
stores. 

Success 

At last the big day arrived. The club 
had amassed a 500-foot roll of 7/8-inch 
hardline for the installation. It was 
amusing to watch us try to wrestle with 
this giant coll of coax as we unrolled it 
and snaked it up two floors to the tower 
base. School regulations required us to 
dig into the club treasury to pay for a 
bonded tower climber, however. The 
antenna and coax was installed without 
a hitch. We opted to side-mount the an¬ 
tenna just below the top of the tower, 
hoping to be a lesser lightning attractor. 
A few days later we carried the repeater 
rack up three flights of stairs, hooked 
up the coax and fired up the transmitter. 
We were rewarded with a perfect 1:1 
SWR (another perfect antenna design 
by WA9WTJ). Bruce WB8UGV headed 
home and sent the first picture through 
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the repeater. After overcoming a slight 
interference problem, we were fully op¬ 
erational! 

After seven months of operation, we 
have experienced very few problems 
and have been off the air for only one 
day when an HV diode shorted out. 
ATV activity has been picking up in the 
region, with daily contacts being made 
through the repeater. During a band 
opening on May 9th, the repeater re¬ 
ceived a P4 picture from Andy W8AHY 
in Williamston. Michigan {150 miles 
away). That same night Jim W8AC and 
others in the Cleveland, Ohio, area 
worked through the repeater and saw 
the 910.25 MHz output at a distance of 
nearly 200 miles. 

If you’re in the area and would like to 
look for the repeater, you can bring up 
the video ID for one minute on 910.25 
MHz by hitting a *88 touch-tone com¬ 
mand on 144.34 MHz. Hitting *77 will 
hold open the repeater for continuous 
repeat mode (little or no input signal for 
weak signal reception) for one minute. 

To recap, the repeater input is 
439.25 MHz and the output is 910.25 
MHz. Audio from the input video signal 
and anything received on 144.34 MHz 
will mix together into the repeater out¬ 
put audio subcarrier. 

Next month well take a look at modi¬ 
fying the Gemini Rabbit for use on 
ATV in the 900 MHz band. Thanks to 
Jim Piiett K90MA for the above infor¬ 
mation. Q 



QUALITY THAT'S 
AFFORDABLE 

Tri-Ex is pleased to announce the reduction in price on 
the most popular models of quality Tri-Ex towers for the 
Amateur radio enthusiast. The overhelming acceptance 
of the listed models has made it possible for Tri-Ex to 
pass on substantial savings to our valued customers. 

I It/I VITA WAS NOW! 
LM-4/U $3,945 $3,658 

Was Now 
WT-51 $1,245 $1,050 
LM-354 $1,865 $1,300 

The LM-354 is supped wtti a hand winch brake system The IM-470 s matonzed 



TO ORDER CALL 


fisS 

800-328-2393 



TECH SUPPORT 209-651-7859 
FAX 209-651-5157 


All towers are complete with rigid concrete base mount and 
rotator mounting plate. Tri-Ex prints and calculations provided 
with tower are compliant with 1991 Uniform Building Code 
(U.B.C.) Engineering designed to 1991 U.B.C. - 70 MPH 


iriTx 


TOWER CORPORATION 

7182 Rasmussen Ave. • Visalia, CA 93291 

Unsurpassed, Quality since 1954 _ 
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AMATEUR TELEVISION 


GET THE ATV BUG 

New 10 Watt 
Transceiver 
Only $499 

Made in USA 
Value 4 Quality 
from over 25years 
in ATV...W60RG 

Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
box may be all you need for local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps. TV set and you're on the air - it's that easy! 

TC70-10 has adjustable >10 Watt p.e.p. with one xtal on 
439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box. 

Transmitters sold only to licensed amateurs, for legal purposes, 
verified in the latest Callbook or send copy of new license. 

Call or write now for our complete ATV catalog 
including downconverters, transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 
(818) 447-4565 m-f Sam-5:30pm pal. Viaa, MC, COD 
P.C. ELECTRONICS Tom (WSORG) 

2522 Paxson Una Arcadia CA 91007 Mar y* nn (WB6YSS) 
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Number 20 on your Feedback card 

Above & beyond 

UHF and Above Operation 



Photo A. Two 10.6 to 18 GHz amplifiers. The unit on the top was cut open to show 
the assembly technique. 


C. L Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Ave. 

San Diego CA 92119 

Solid-State Surplus Amplifiers 

This month I would like to cover 
some little gems that have recently 
started to appear on the surplus mar¬ 
kets—miniature RF amplifiers. These 
used to tall into the general category of 
“UNOBTANIUM." Regular readers 
know that unobtanium is usually rele¬ 
gated to the pages of defense Industry 
microwave journals and very tough to 
find in surplus. However, these minia¬ 
ture RF amps are suddenly beginning 
to show up in surplus lots more and 
more often. 

Perhaps the most outstanding fea¬ 
ture of these little amps is their price 
tag—enough to make any accountant 
cough. But that does not detract from 
their beauty because they exhibit great 
gain and very low noise figures. They 
are especially attractive if they are 
found in the surplus markets and have 
frequency ranges that cover our ama¬ 
teur microwave bands. One drawback 
to note: These amplifiers are most of¬ 
ten hermetically sealed, making modifi¬ 
cations virtually impossible. 

I have purchased quite a few of 
these amplifiers so I thought I would 
share some of the information that I 
have gained from the experience. 
When shopping for these devices you 
should keep in mind the old adage: "All 
that glitters is not gold." Take it from 
me, they are not all created equal. By 
that I mean some make very good 
doorstops. If you have a blown one, 
you can machine the top cover off to 
reveal a very interesting design struc¬ 
ture (Photo A). Many of these have in¬ 
termediate stages that still function but 
have no output due to a fried input or 
output stage. Some draw no current at 
all. So I must advise that you make a 
careful evaluation of unknown ampli¬ 
fiers. 

For many of us, these amplifiers are 
real strange as far as their construction 
goes. They are assembled by micro¬ 
scope, using micro positioners. Never 
does even a small soldering iron touch 
their circuits—the amps are just too 
small. The circuitry is usually attached 
by miniature gold wire and welded by 


micropositioners. Take a look at Photo 
A. This is a picture of two amplifiers I 
purchased at local swap meets. For 
display purposes I have placed one de¬ 
fective amplifier, with its cover removed 
by a milling machine, on top of a good 
amplifier for comparison. 

The amplifier that functions provides 
gain from 10.4 GHz to 18 GHz accord¬ 
ing to the manufacturer's label. But I 
tested it on my workbench and ob¬ 
served gain from 6 GHz to over 20 
GHz with rolloff which was not too criti¬ 
cal at those band edges. The remark¬ 
able thing about this amplifier is that 
the overall gain is 30 dB. Its maximum 
output power is also +30 dBm, with 
drive power of zero dBm. That means 
a standard signal generator can drive 
this amplifier to full output of +30 dBm 
or 1 watt power output. Still, this unit is 
so small it can fit in a flip-top cigarette 
box. They’re quite miniature for the 
power and gain punch they pack. 
Please note that an external heal sink 
is required to operate these Tittle amps. 

Look at Photo A again. Upon close 
inspection, what appears to be large 
blocks centered about the direct line 
between the SMA coaxial connectors 
is actually very complex circuitry. Each 
small block is actually a complete 
push-pull transistor chip substrate cir¬ 
cuit mounted in the space of a pencil 
eraser cross-section, way less than a 
quarter of an inch in area. A jeweler's 
loop or magnifying glass is needed to 
see this circuitry. You really have to 
see one in person to appreciate it. 
Then you can understand why they 
need a microscope to put these togeth¬ 
er. 

The Repair Job Learning Curve 

One example of a repair job that 
proved interesting was on the mini¬ 
amp shown in Photo A., which I 
opened up after it drew no DC current. 
Upon investigation with a magnifying 
loop eyepiece I found a DC input lead 
broken. Attempts to re-attach It with a 
soldering iron were met with failure. 
Every time I tried to solder the gold 
wire it melted. I tried to re-connect it to 
the bypass capacitor that served as the 
connection post for the main DC pow¬ 
er. I used a single strand of AC zip 
cord to terminate on the chip capacitor. 
It measured only 0.15" square but was 


still very large by comparison. My at¬ 
tempt to re-connect the gold wire 
failed, and trying to solder it with a 5 
watt iron (my smallest) to the top of the 
chip cap was futile. What finally did 
work (for a while) was using two com¬ 
mon sewing needles like chopsticks. I 
was successful in winding the gold wire 
around one single strand of zip cord. 

After all this experimentation, the 
amp that was totally dead is now draw¬ 
ing current but still has an output stage 
failure. By checking with a probe and 
driving the input of the amp I was able 
to see gain Increase by moving the 
probe from the input stage to succes¬ 
sive stages. Now, this is an extreme 
case, but consider the learning experi¬ 
ence. It proved to be a valuable lesson 
of how not to make a silk purse out of a 
sow's ear. All kidding aside, it was a 
valuable lesson and the Information 
gained on how it was constructed 
alone was worth the trouble. Systems 
like these and how their various com¬ 
ponents work together are often valu¬ 
able tools for discovery. 

Let’s look at another example. This 
one is also a tiny amp which uses SMA 
connectors and fully hermetic hous¬ 
ings. The second amplifier is also 
made by CIT. It has a date code of 
66087. I'm not sure what it all means 
but it seems safe to assume the "87” 
refers to the year It was made. While 
testing this amp, I found that with -10 
dBm input power driving the amp I got 
+27 dBm output. That's a 1/2 watt of 
output power. I checked out the fre¬ 
quency range. It was from 4 to 8 


GHz—exactly as written on the label. 
This amp rolled off fast at its band 
edges. 

Increasing the drive until output 
compression started and then just 
backing off a tad produced an output of 
1 watt at -1 dB drive. Higher drive lev¬ 
els took the amplifier into compression 
and produced no more output. DC 
power requirements were +15 volts al 
1.3 amps. The amplifier is linear and 
capable of SSB, FM or even video if 
you want. What you put in is what you 
get out. You see a true reproduction 
with gain, just like a linear should give 
you. 

What does something like this cost? 
Well, without the quantity price breaks, 
similar amplifiers sell for around 
$1,800. So, if you can’t find one In sur¬ 
plus, they are available from the manu¬ 
facturer. All you have to do is use 
some plastic credit and order one. I 
personally prefer to shop the surplus 
markets and wait for new toys to arrive. 

I paid $20 for the privilege to play with 
this one, without guarantees. 

The packaging styles that I have 
just described are not the only ones to 
watch for, but they are an indicator of 
what may be inside. Take Photo B, for 
instance. It’s an amplifier from Dexcel 
which was made to cover 8 to 10 GHz. 

I had no idea what this amp would ac¬ 
tually do. but it's still a good example of 
what to look for. (It cost me $10 at a 
swap meet but came without a guaran¬ 
tee.) The first things to identify are the 
two SMA coaxial connectors, the single 
power connection, and the ground ter- 



Photo B. Sample of a Dexcel 10 GHz.amplifier. Photo C. A compact CIT4.0 to 8.0 GHz, 1 watt amplifier. 
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Photo D. These amplifiers were purchased at a swap meet. Sometimes you can find treasure this way, but not always. 


minal. You have to figure these SMAs 
are costly connectors and for a manu¬ 
facturer to use them indicates they ex¬ 
pect high performance in the mi¬ 
crowave range because they would not 
waste the money on low frequency 
stuff. More importantly, we know this is 
not a filter or some other “passive de¬ 
vice” because they provide DC power 
feed through capacitors, one of which 
is marked "+15.” My rational is: If it’s 
not too expensive, give it a shot. 

One thing to watch out for when 
evaluating surplus components is look- 
alike solid-state switching relays. They 
have several SMA connectors and 
multiple power pins. Don’t confuse 
these with amplifiers! It's easy to make 


this mistake because many are not 
clearly labeled. For example, a solid- 
state switch (SPDT) would have three 
SMA connectors, one or two ground 
posts, and two DC power pins. (One 
power pin is required for each direction 
you bias the diode switch. One is posi¬ 
tive and the other is negative or 
ground. This is to allow the common 
continuity to the diode that is' normally 
positively biased on with a few mA of 
current.) But let’s get back to RF amps. 

There is some risk in buying sur¬ 
plus, of course. You have to have faith 
that the seller isn’t testing them all and 
just selling those in better need of an 
autopsy. In this case, with the two SMA 
connectors, DC power connectors, and 


moderate price, I bought it. To test it 1 
put it In my drill press bench vise, 
which serves as a heat sink, and ap¬ 
plied +15 volts of power. It drew 1 amp 
of current. Driving with my sweep oscil¬ 
lator I was able to get just about 1/2 
watt output with a few mW drive (+3 
dBm). It was alive! 

This amplifier was similar in many 
respects to the ones 1 mentioned 
earlier, except for size. This one was 
quite a bit larger, roughly 1“ x 1" x 6". 
The point I want to make again is 
what to look for. The SMA connectors 
and power pins are the minimum re¬ 
quirements. Then you are on your own 
to evaluate what other information may 
or may not be marked on the prospec¬ 


tive module you happen to be apprais¬ 
ing. 

In the case of this device, I figured 
out the power connector and found that 
when I applied DC power it drew about 
1 amp. I then slowly Increased the fre¬ 
quency on my sweep oscillator, keep¬ 
ing the drive level to -10 dB during ini¬ 
tial testing. I found the output centered 
around the 8 to 11 GHz range. The 
amplifier had 22 dB gain with output 
power of about 1/2 watt throughout that 
frequency range. 

Another unit that 1 picked up from 
surplus is the C1T power amp shown in 
Photo C. In this case, the label tells 
most of the story. With some units you 
just have to apply power and signal, 
but be aware that not all units will test 
the same. You just have to take the 
plunge and hope you didn’t pay too 
much for these units. If the seller is 
asking for big bucks, inquire about the 
guarantee. If the dealer is reputable, 
you will be given a guarantee, or at 
least be allowed to test it before buy¬ 
ing. 

Testing before purchasing is a good 
option. It assures the purchaser that 
the unit operates, and also provides a 
good cover of protection for the seller. 
If a shop test is used the seller knows 
what is there and can prove it. With all 
surplus material, however, the guaran¬ 
tee Is pretty much over at the end of 
the driveway. The seller is protected 
from someone abusing the unit or oth¬ 
erwise destroying it with reverse volt¬ 
age in testing or some other unfore- 


AMATEUR TELEVISION 



SEE THE SPACE SHUTTLE VIDEO 

Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO's tuned to 
Satcom F2-R transponder 13. Others may be retrans¬ 
mitting weather radar during significant storms. If it is 
being done in your area on 70 CM - check page 413 in 
the 91-92 ARRL Repeater Directory or call us, ATV re¬ 
peaters are springing up all over - all you need is one of 
the TVC-4G ATV 420-450 MHz downconveters, add any 
TV set to ch 2, 3 or 4 and a 70 CM antenna. We also 
have downconverters and antennas for the 900 and 
1200 MHz amateur bands. In fact we are your one stop 
for all your ATV needs and info. Hams, call for our 
complete ATV catalog - antennas, transceivers, amplifi- 
ers. We ship most items within 24 hours after you call. 

(818) 447-4565 m-f 8am-5:30pm pst. Visa, MC, COD 

P.C. ELECTRONICS Tom (W60RG) 

2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS) 


VIDEO SYSTEMS 


MINI CAMERA 


Size: 1x1x2 in. Weight: 2.5 oz. 

Power: 7-14V/80mA. Sens: 2 lux @ fl .8 
Lens: 3mm, 4mm. Output: NTSC @ IV. 

The camera has been used in: ATV, Security 
and Surveillance, R/C airplanes and Robots! 


$269 +s/h 

TRANSMITTER, 434MHz. 

ATVM-70, a 80mW. Mini-size 1x1.3 in., 2.5 oz. 
Power: 7~9.6V/80mA. 


$129 +s/h 


Satisfaction 

Guaranteed! 


DOWN-CONVERTER 

For 434 MHz. Low noise 
MOSFET front-end for 
greater sensitivity. Output 
on TV channels 3-4. 

$89 +s/h 


Order Now, 
from stock! 
(800) 473-0538 

or (714) 957-9268 
for technical 
information. 


MICRO VIDEO PRODUCTS 

1334 S. Shawnee Drive, Dept H 
Santa Ana, CA 92704-2433 


CIRCLE 30 ON READER SERVICE CARD 
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seen event. This seems to be a rea¬ 
sonable policy if the parties to this 
transaction are not located too far from 
each other. 

Let’s go back to the amp in Photo C. 
In this case the amp had all parame¬ 
ters posted on the unit for frequency 
and polarity of DC power, but gave no 
clue of output power or gain, On the 
testbench I found that with -16 dB drive 
(input power) I could obtain 1/2 watt at 
the output. By raising the drive to near 
0 dBm I obtained +30 dBm or 1 watt of 
output power before gain compression 
started. That’s the maximum that the 
amp can tolerate, as it will give no fur¬ 
ther increase in output. This amp is 
tiny—I placed a quarter next to it for 
size comparison. The unit measures 3- 
1/2” x 2” x 3/4". 

Power dissipated Is 18 watts, so an 
effective heat sink must be used to 
keep the amplifier cool. If it is not used 
you will destroy the unit in short order. 
The preferred method is mounting it on 
a block of aluminum with heat sink 
grease. Note that in Photo C there are 
six mounting holes for attachment to a 
heat sink. 

Photo D shows several amplifiers I 
purchased at a swap meet. The long- 
looking devices on the bottom left and 
bottom right are excellent doorstops. 
They were high gain 5 to 8 GHz units 
made by Raytheon for military applica¬ 
tion, but they showed very low gain 
and absorbed large amounts of power 
from the power supply (16 watts DC). I 
did not follow my general rule and got 


bitten on this one. I will have to have 
peanut butter sandwiches for a week 
or so to fully recover from this experi¬ 
ence. 

The other amplifiers in Photo D in¬ 
clude a MIC amp (top left) for DC to 
500 MHz, a 70 MHz IF amplifier with 
32 dB gain (center top), and a home¬ 
brew 2 GHz amplifier of stripline con¬ 
struction. The bottom center unit is a 
2.3 GHz amp, with 30 dB of gain, by 
Amplicia. The point in showing these is 
to highlight some of the various styles 
of amplifiers in use today. I wish you 
good luck locating some for yourself. 
Keep your eyes open at swap meets 
and other events. I have one friend 
who goes to swap meets with his wife 
and they snatch up everything they can 
find that sells for a buck or two that is 
small and has two SMA connectors 
and a power pin. True, he has an im¬ 
pressive collection of door stops. But 
so far they have only spent $10 on 
junk, and about $30 or so on real fine 
units. 

Of course, the market is not limited 
to just amplifiers like these—they may 
be the exception. Other types are 
available; you just have to keep your 
eyes open. I have been able to pick up 
amps that work in the range of 30 MHz 
to several GHz. They are all usable—I 
use the low frequency amps for IF 
work and the higher frequency amps 
for RF work. If you are as lucky as I 
have been you will soon have more 
amplifiers than you can use. Your 
worst problem will be trying to store all 


this stuff. That’s why I stress small on 
my list of requirements. 

I violated this rule at the last swap 
meet when I found a unit that weighed 
over six pounds, heat sink included. It 
had a BNC and an N connector with 
power pins. The price was right, so I 
picked it up. It was covered with grimy 
dirt from the blower attached and lots 
of use. The label on top of the unit was 
obliterated and defied identification. 
The object on the heat sink was only 6° 
square and 1-1/2" high—very small for 
the heat sink it was attached to. I re¬ 
moved the basic unit from the heat sink 
and removed the 35 4/40 screws hold¬ 
ing the top cover down. What I saw up¬ 
on lifting the cover defied reason: It 
was a very complex microwave trans¬ 
mitter complete with oscillator. 

After intense investigation I deter¬ 
mined that this unit was a video trans¬ 
mitter converting video to RF directly. 
Internally it had two diplexers for two 
channels of audio to ride along with the 
video. Since it was about eight years 
old it used transistor frequency multipli¬ 
cation to about 1.7 GHz, where it fed a 
dual-channel, high-power varactor mul¬ 
tiplier. The interesting part of this story 
is that when I applied 24 volts DC pow¬ 
er, it drew 4 amps and put out +43 
dBm at 4.9 GHz into a dummy load. 
Power of +43 dBm is 20 watts of pow¬ 
er! Looks like the unit is good from 4 to 
5 GHz so plans are in the making to 
see if it can be adjusted to the 5760 
ham band as a video transmitter. What 
else can you say but, “WHAT A GOLD 


MINE!” It doesn’t happen alt the time, 
but sometimes it does happen. Now if I 
can only figure out the lottery numbers 
.. .just dreaming. 

Mailbox 

Jack N700, of Serria Vista, Ari¬ 
zona, wants to use 10 GHz full-duplex 
on a data link for experimentation. He 
has several intruder units manufac¬ 
tured by Raycom to test. His transmit 
units run on 78 volts DC. Can these 
units be modified? Well, Jack, it 
sounds like you have an Impatt diode 
oscillator, indicated by the 78 volts. 
That’s what these diodes take for oper¬ 
ation, 75 to 100 volts DC. Each diode 
has a specific critical voltage to set os¬ 
cillation current—limited to a particular 
mA value for that diode. 

Some units have to be adjusted 
lower in frequency by metallic screws 
penetrating further into the cavity. I 
have seen some Impatt sources that 
require dielectric tuning screws which 
have to be inserted into the cavity to do 
the same thing. In that case we used a 
Nylon 10/32 screw to do the required 
tuning. A little experimentation is need¬ 
ed to solve your particular unit’s fre¬ 
quency adjustment. I just have not 
seen these Raycom units. 

Well, that’s it for this month. Next 
month I plan to get into another type of 
amplifier, the Log Amp. As always I will 
be glad to answer any questions relat¬ 
ing to this or other aspects of VHF-to- 
microwave operation. Please send an 
SASE for a prompt response. QJ 


PCB / Schematic CAD - from $195 



EASY-PC - For single sided and 
multilayer boards to 17”x1 7". 

Phenomenally fast and easy to use. 

Over 14,000 copies sold. 

EASY-PC Professional for boards up to 
32" x 32" at .001" resolution, 16 layers. 
Schematic capture and netlist extraction - 
integrates seamlessly with PULSAR and 
ANALYSER III. Demo disc available. 


Logic Simulation - from $195 



PULSAR and PULSAR Professional - 

Full featured digital logic simulators. 

Allow you to test your designs quickly and 
inexpensively without the need for 
sohisticated test equipment. 

PULSAR can detect the equivalent of a 
picosecond glitch occurring once a week! 
Demo disc available. 


Analogue Simulation - from $195 


"4S 

• a ,g8, ~ 


"r» 

/V 

-- 

” 

:E 

\ f/\l 


* “ 

N j > 

... 

rE 

\ )/ 


zz 

V v 



v. j—- 



ANALYSER III and ANALYSER III Pro. 

Powerful linear circuit simulators have full 
graphical output, handle R’s.L’s.C's, Bipolar 
Transistors, FET’s, Op-Amp’s, Tapped 
Transformers and Transmission Lines etc. 
Plots Input and Output Impedances, Gain, 
Phase and Group Delay. Covers 0.001 Hz to 
>10GHz. Demo disc available. 


BRITISH 


DESIGN 


AWARD 


1989 


For info’, write, fax, call or use Inquiry # 

Number One Systems Ltd. X 

REF: 73, HARDING WAY, ST.IVES, 

HUNTINGDON, CAMBS., ENGLAND, PE17 4WR. 

Telephone: 011-44-480-461778 Fax: 011-44-480-494042 
AMEX, VISA and MasterCard welcome. 


CIRCLE 1 ON READER SERVICE CARD 



PD-ATV-50 

70 CM ATVTmsmftter 50 watt output 
Transmitter housed In a 7 3/8" X 7 3 fQ" 
diecast box. Size 6 1/2* X 7" X 1 5/8’ heat 
sink (15 (ins). Meter Included (or 
monitoring power output. Sampler (3 
stages) output has a BNC jack for scope 
and vid. monitoring. Switch selection of 2 
frequencies 439.25 and 434.00. You can 
order frequencies other than those 
listed.Heavy duly "OFF-ON" 15A switch. 
A red led -TRANSMIT ligtil thermistor 
protected Video and audio level conlrol 
on front pane!. An "N" connector for 
anienna and a BNC for receiving or down 
convertor.Sub-carrier sound. Power 
module "BRICK" (M67728) 50 watts 

°" p “' price s 579.00 


ATV TRANSMITTERS 70CM 

to WATTS P.E.P 
PO-ATV-S" 

ATV TRANSCEIVER 70CM 

PO-ATV-4 


$293.00 

$399.00 


VIDEO LINE SAMPLERS 

$68 - $72 - $81 

ATV FILTERS 7 POLE 70CM ANTEHNAS 7QCM 

WRITE OR CALL 



POWER AMPLIFIER 




ATV - SSB 

- FM - CW 

- PACKET - 

REPEATER/2 METERS - 

1.2 Ghz 

PD-144N 

144-148 Mhz 

Preamp 

Incl 

FM 

4-5 WATTS = 35W 

T/RS129 

PD-144-3 

144-148 Mhz 

Preamp 

Incl 

Linear 

4-5 WATTS = 35W 

T/R 

139 

PD-144N-2FM 

14+148 Mhz 

Preamp 

YES 

FM 

4-5 WATTS = 60W 

T/R 

175 

PD-220N 

222 Mhz 

NO 

FM 

4-5 WATTS = 35W 

T/R 

119 

PD-440N 

420-450 Mhz 


NO 

Linear 

1/2 OR 4-5W = 18W 

T/R 

119 

PD-440N 

420-450 Mhz 


YES 


1/2 OR 4-5W = 18W 

T/R 

143 

PD-440N-1 



NO 


1/2 OR 4-5W = 35W 

T/R 

155 

PD-440N-1 

** 


YES 


112 OR 4-5W = 35W 

T/R 

179 

PD-440N-2 



NO 


1/2 OR 4-5W = BOW 

T/R 

285 

PD-440N-2R 



NO 

M 

3-4W = 60W 


199 

PD-440N-3 

U 


NO 

m 

3-4W = 60W 

T/R 

235 

PD-440NM 



NO 

*• 

1/2W =6W 


75 

PD-440NM 


* 

NO 


1/2W = 6W 

T/R 

118 

PD-900N 

902-928 Mhz 


NO 

FM 

1/2W = 10W 


65 

PD-900N 

902-928 Mhz 


NO 

FM 

1/2W = 10W 

T/R 

90 

PD-33LHP 

902-928Mhz 


NO 

Linear 

iw = iew 


265 

PD-33LHP 

902-928 Mhz 


NO 


1W = 16W 

T/R 

299 

PD-33LP 



NO 

** 

IW = 6.SW 


119 

PD-33HP 

“ 


NO 


6W = 15W 


125 

PD-33 VLP-1 

“ 


NO 

Hybrid 

Smw = 8W 


123 

PD-33VLP 



NO 

Linear 

1 /2W = 1.5W 


59 

PD-33 Doubler 

70cm - 33 cm 




1/2W = 1/2W 


65 

PD-33 Doubler 

70cm =33 cm 




1/2W = 1.0W 


85 

PD-1200N 

1.2Ghz 

Preamp 

NO 

“ 

IW = 18W 


149 

PD-1200N-2 

1.2Ghz 

NO 

14 

1W = 16W 

T/R 

205 

PD-1200N-3 

1.2Ghz 

** 

YES 

*• 

IW = 16W 

T/R 

299 

PD-1200N-1 

1.2Ghz 


NO 

“ 

3W = 36W 


285 


Preamplifiers: 

2 mtrs. 

- 2.3 Ghz. $25.00 - SI39.00 




V H f - U H F 

Microwave products 

PrrismpU/im / Pmrtr Amplifiers 
l44MlK.-Z3C.hi. 



210 Utica St., 
Tonawanda, NY 14150 

(716) 692 5451 
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Number 21 on your Feedback card 

Ask kaboom _ 

The Tech Answer Man 


Michael J. GeierKBIUM 
do 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

The End of Oscilloscopes 

For the past couple of months, 
we’ve been examining the nitty-gritty 
of using that wondrous window into 
the wacky world of electrons, the os¬ 
cilloscope. Let’s finish it up. 

Just a Short Delay 

OK, you’ve got your waveform 
frozen on the screen. Great! You’re 
all ready to go. Hmmm, the part you 
want to see is awfully small and 
squashed. Wouldn't it be nice if you 
could stretch it all out? Well, sure, 
you can speed up the sweep, but it’s 
kind of annoying to have to switch it 
back to where you were after you're 
done. For quick time base increas¬ 
es, most scopes have a "time base 
magnification" button. This multiplies 
the speed of the time base by 10 {or 
sometimes by 5, depending on the 
scope) and lets you return to your 
original setting just by pressing the 
button again. 

Uh oh, wait a minute, now the 
part you want to see is off the right 
side of the screen, lost in space 
somewhere. How do you get it 
back? Slow the sweep back down. 
But now everything's so scrunched 
together that all the detail is lost 
again; it's just a tiny blur and you’re 
right back where you started. It 
would seem like there's no way out 
of this dilemma, but there is. It’s 
called delayed sweep. 

What you really need here is to 
trigger on your selected trigger point 
but not start sweeping until later on 
in the waveform, right? Delayed 
sweep lets you do that. First, you set 
up your waveform so that what you 
want to see is on the screen, but 
too small. That way, you know you 
have a stable trigger point. Then, 
you use the delayed sweep controls, 
which are just like the main time 
base controls, to start the sweep 
later in the signal. The effect is like 
looking through a magnifying glass. 
As you turn the sweep delay control, 
the signal zooms past as if you had 
a really long screen. Any time you 
work on a signal whose period 
of repetition is very long compared 
to the high frequency components 
(again, a TV signal is a great ex¬ 
ample). delayed sweep is an ab¬ 
solute necessity. There are lots of 
low-cost scopes that don't include 
this handy feature, but I strongly 
recommend you get a scope that 
has it, even if you don’t see a need 


for it now. You will, I promise. 
Cursors 

Some newer scopes provide on¬ 
screen cursors which let you select 
various points in your waveform for 
measurement. You can, for instance, 
easily measure the time between 
any two points or select a point and 
read its voltage. Usually, the result is 
drawn numerically right on the 
screen. Although these cursors don’t 
give you anything you can’t get your¬ 
self with a little more work in inter¬ 
preting the screen, they speed 
things up and take some of the bur¬ 
den off of you. They're nice but 
unessential. And they usually add a 
few hundred dollars to the price of a 
new scope. 

Memories... 

Light the corners of my work¬ 
bench. Well, not my workbench, but 
some people’s, especially if they 
have a fair amount of money. I’m re¬ 
ferring to digital storage, which, for 
some applications, provides the ulti¬ 
mate in oscilloscope utility. 

Digital storage scopes have been 
around for many years, but they still 
are too expensive for most of us. 
I've never seen one at a hamfest, ei¬ 
ther. (But I keep looking!) Digital 
scopes work in the same way as any 
other digital recording devices. They 
use an analog-to-digital (A/D) con¬ 
verter to digitize the Incoming signal. 
Then they store the bits in memory. 
After that, the information is read out 
and displayed as a trace on the 
screen. Why bother? The beauty of 
the system is that you can do things 
to those bits while they are in memo¬ 
ry. You can measure the values they 
represent, perform mathematical op¬ 
erations on them to remove noise, or 
do just about anything you can 
imagine. Also, you can keep those 
bits as long as you like and even 
store them on a disk without any sig¬ 
nal degradation. And, your input sig¬ 
nal can be a one-shot event and you 
can still see it long after it's gone! 
Sounds like electron utopia, huh? 
Well, not quite ... 

A Mess By Any Other Name 

In order to accurately represent a 
signal in digital form, you have to 
sample it at a rate that is at least 
twice as fast as the fastest compo¬ 
nent of the signal itself. This basic 
tenet of sampling theory, called the 
Nyquist Rule, is the reason why 
compact discs sample at 44.1 kHz 
(because the highest audio frequen¬ 
cy of interest is 20 kHz). It is also the 
reason why digital sampling devices 


always have low-pass filters at their 
inputs to reject any incoming signal 
components which are faster than 
half the speed of their A/D convert¬ 
ers. It’s absolutely necessary to do 
that because, if any of the unwanted 
signal frequencies get through, they 
will cause incorrect A/D conversion 
and result in an odd form of signal 
distortion known as "aliasing.” Alias¬ 
ing is the electronic equivalent of the 
strobe effect. You’ve seen that any 
time you've watched TV or a movie 
and seen car or wagon wheels ap¬ 
pear to go backwards. The wheels 
were going much faster than the 
frame rate of the sampling device 
(TV or movie camera), so portions of 
their rotations were missed between 
frames. The result is that the wheels’ 
positions were depicted at various 
points along their paths, implying a 
speed or direction of rotation which 
never really occurred. That's alias¬ 
ing, and it can make an electronic 
signal appear totally different than it 
really was. 

Equivalent Is Not Equal 

On a digital scope, the limiting 
factor in the instrument's ability to 
“grab” fast signals is the speed of its 
A/D converter. Just a few years ago, 
an A/D converter which could digi¬ 
tize megahertz-rate signals was pro¬ 
hibitively expensive. We're talking 
hundreds of dollars here, just for the 
converter. So, in order to make com¬ 
mercially viable digital scopes, de¬ 
signers turned to a compromise 
method called "equivalent-time sam¬ 
pling.” In this technique, the convert¬ 
er is made to sample a small piece 
of the signal which has been frozen 
In a preceding circuit called a "sam¬ 
ple and hold," Each time the signal 
repeats, the converter samples the 
next small chunk, building up a digi¬ 
tal representation of the total signal 
over many periods. This method of 
using a sluggish converter to digitize 
a fast signal does work, but it has a 
big disadvantage: The signal must 
repeat, and be exactly the same, 
over a fairly long period of time or 
the resulting digital representation 
will be wrong. So, equivalent-time 
sampling works fine for simple 
things like sine waves, but it is use¬ 
less for complex waveforms which 
change a lot, like TV signals or digi¬ 
tal pulse trains. Still, it is handy. 

These days, 20 MHz converters 
are fairly cheap, and even faster 
ones are coming down in price all 
the time. So, a true-sampfed 10 MHz 
scope is not prohibitive, and that 
same scope can offer equivalent¬ 
time sampling to perhaps 50 MHz or 
more. 

Because of the aliasing issue, 
digital scopes take more under¬ 
standing to use than do analog 
units. The only way to be sure you're 
really seeing the truth is to have 
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some idea of what should be there 
in the first place! 

Some scopes offer both digital 
and analog modes in the same box. 
They ain’t cheap, but they offer the 
best of both worlds. Ah, if I only 
could afford one ... 

The Future 

Considering the proliferation of 
pocket LCD TV sets, you might won¬ 
der why you can't buy a pocket LCD 
oscilloscope. Well, you can! That is, 
if you have some serious bucks. I’ve 
seen ads from two companies mak¬ 
ing them. One sells for about 
$1,100, and the other, with more 
speed and features, goes for about 
$2,000. As E.T. said, “Ouch." I 
strongly suspect that, if more people 
knew how to use scopes, the market 
would drive the price down and we’d 
see $100 basic LCD scopes at Ra¬ 
dio Shack, just as once-exotic digital 
multimeters can now be had for as 
little as $25. I know I’d be first in line 
to get one. 

Also, there have been several 
“computer scope" products which al¬ 
low you to use your personal com¬ 
puter as a scope. These boxes con¬ 
tain the A/D and other required hard¬ 
ware and present digitized informa¬ 
tion to your computer, where appli¬ 
cation software lets you manipulate 
and display it. It’s a great idea. 
About six years ago I had a comput¬ 
er scope made by Heath. It worked 
great but I strongly disliked using it, 
primarily because it used a serial in¬ 
terface at 9600 baud, resulting in 
slow, snapshot-like traces on the 
screen. Also, it had a slow A/D and 
relied heavily on equivalent-time 
sampling. A good, fast, converter 
and a parallel or SCSI interface 
would have made all the difference. 
Still, it was a useful, if frustrating, 
box. 

Well, I think we’ve covered just 
about every knob and button on an 
oscilloscope. I hope I’ve enticed you 
to think about getting a scope, or to 
pull that dusty one out of the closet 
and fire it up. Now, let’s look at a few 
letters: 

Dear Kaboom, 

My KDK FM-2033 transmits but 
does not receive. After awhile it 
comes back to life and works fine. I 
checked for bad solder joints, but no 
luck. I don’t have the manual, and 
KDK is no longer in the US. How 
can I fix this thing? 

Signed, 
At A Loss 

Dear At, 

I'll bet if you measured the fre¬ 
quency of the rig’s transmissions 
when it is not working, you'd find 
they were nowhere near where they 
should be! My bet is that your PLL is 
way out of lock and, for some rea- 




son, the rig’s out-of-lock detector is not catching 
it. It could be as simple as an adjustment, but I 
can't suggest anything because I, too, have no 
access to a manual for that rig. I strongly recom¬ 
mend that you put a notice out on packet and try 
to get a manual. Good luck—I hope you find one. 

Dear Kaboom, 

About five years ago I bought a Molicell 
rechargeable-lithium battery pack for my ICOM 
handheld. I still have it and it still works great! I 
once left it for six months and it retained about 85 
percent of its charge, ft seems to have no memo¬ 
ry problem and is trouble-free; it's much better 
than NiCds. I'd like to buy another one but the 
supplier seems to have disappeared. What hap¬ 
pened to this excellent product? 

Signed, 
Unrequited Love 

Dear Unrequited, 

I remember the Molicell. In fact, somewhere I 
still have a key chain the company gave me at a 
product demonstration. Yes. they were great bat¬ 
teries. Unfortunately, they were quite a bit more 
expensive than NiCds. I don't know if that's the 
reason they didn't catch on, and I don't know if 
Molicell is still in business or not. I do know that 
Sony has a rechargeable-lithium battery on its lat¬ 
est high-end mini camcorder, so the technology is 
not dead. If any of you out there know the status 
of Molicell or their wonderful batteries, please let 
me know and I'll pass it along here in the column. 

Until next time. 73 de KB1UM. Q 
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▼ ELECTROMAGNETIC FIELD METER 
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Amie Johnson N1BAC 
43 Old Homestead Hwy. 

N. SwanzeyNH 03431 

Notes from FN42 

Hey, guess what! Someone has 
been reading my column and told me 
the other day that he was taking my 
advice to get involved with helping 
others in ham radio. But, this guy has 
been very actively Involved already. 
Gary KD1JR got involved from the 
very beginning of his amateur career, 
which hasn't been very long. He pro- 
gressed through to Extra within a year 
and has been going hard ever since. 
And, not too long ago ; he decided to 
get involved in the MARS program to 
be able to provide phone-patch ser¬ 
vice to many of our service people. 
Thanks, Gary, and keep up the good 
work! There’s lots more news this 
month, so let’s get to it I 73—Amie, 
N1BAC. 

Roundup 

Brazil This is a little bit late, but 
The Antenna-Electronica Popular 
magazine sponsored the World Wide 
South America CW Contest— 
WWSA/1993 June 12-13, 1993. Send 
your logs (with SAE/iRC for results) by 
July 31 to WWSA Contest Committee, 
PO Box 282, 20001-970 Rio de 


Janeiro, RJ. Brazil. The WWSA CW 
Contest was created In 1982 and 
takes place every year on the second 
complete weekend of June. The 
WWSA is supervised by the well- 
known CW Groups Pica-Pau Carioca 
(PPC) and Morse Clube Gaucho 
(MCG). 

Republic of Korea Letter from 
Charlie R. Hopkins HL9FY: Hello to 
alll I am stationed at Osan Air Base 
with the United States Air Force. We 
have a very active amateur radio club, 
the American Amateur Radio Club of 
Korea. We have members who attend 
our meetings from all over the Korean 
peninsula. I am the treasurer of this 
organization and the volunteer exam¬ 
iner coordinator liaison for the ARRL 
testing group. 1 have been In Korea 
this time since December 1987 and 
am currently serving on my seventh 
tour. I got my original amateur radio li¬ 
cense In May 1983 and came to Korea 
In August 1983. Shortly after my ar¬ 
rival, I requested a HL9 callsign. Prior 
to my departure from the U.S.A. in 
1987, I wrote to the office responsible 
for issuing licenses to U.S.A. person¬ 
nel In Korea and was fortunate 
enough to get my old callsign back, 
HL9FY. I wish to inform you that some 
people coming to Korea can get an 
amateur radio license. There are 


some requirements to be met Before 
a person is eligible to get a HL9 call- 
sign, they must be covered under the 
Status of Forces Agreement (SOFA) 
between the governments of the Unit¬ 
ed States and the Republic of Korea. 
If they meet this criteria and have a 
valid U.S. callsign, they can apply for 
an operator’s permit and get a station 
authorization. 

Operating in Korea is a little differ¬ 
ent from operating in the U.S. There 
are no portable or mobile operations 
permitted for HL9 licensees. There are 
no (repeat, no) CB operations allowed 


in Korea for foreigners. Furthermore, 
the installation of radio equipment 
(amateur or CB) In a privately-owned 
or government vehicle is prohibited. 

The frequency allocations are dif¬ 
ferent on some bands. Power is limit¬ 
ed to 500 watts for the Extra, Ad¬ 
vanced, and General Classes; 100 
watts for the Technician Class; and 50 
watts for the Novice Class. Just about 
all modes of operation are permitted: 
SSB, CW, RTTY, packet, SSTV, FM, 
and beacons, just to name a few. You 
must also maintain a log of contacts. A 
license, once issued, is valid until the 
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Simplex Repeater System 

- Handie Talkie ready - Plugs into spk'mic jacks 

* 32 or 65 Second operation - 32K bit operation 

- 2 mode operation. Announce or Repeater 5 

Cl 

- Commeroa! quality 3.2 kHz pass band o 

- Amateur supporting emergency communications ° 

- Club meetings announcements w 

- Test repealer sight locations X 

- Aeronautical relays { - 

- Security personnel c/> 

- Hiking, fishing, back packing, exploring O 

L - Licensed to your call § 

- Great wired into your mobile 5 
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Fast & Fun G5RV QuicKits 1 ' 
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Townsend Electronics, Inc. 
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C.M. Howes Kits 


for 

H.F. Amateur Equipment 



THE WORLD'S BEST 
in ham radio books and publications 
28 page catalog $1.00 
Outside USA $2.00 
1-219-594-3661 

Townsend Electronics, Inc. 

Box 4 ISS * Pierce too, IN 46562 _ 
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PHASE SENSE 
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1 FINDING. USES 
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COMPASS GIVES 
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ARMS FOLD FOR 
STORAGE. TYPE 
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person’s DEROS (date of estimated 
return from overseas) is reached, the 
individual's stateside license expires, 
or the person leaves the country on a 
permanent change of station (PCS). If 
a person reaches his DEROS date but 
is extended, he or she must renew the 
license before the expiration date. The 
license date is not automatically ex¬ 
tended with the service commitment 
extension. Any person coming to Ko¬ 
rea who is covered by the SOFA 
agreement and would like more infor¬ 
mation on amateur radio operation 
may contact either myself or Mr. An¬ 
drew Lamb at the following addresses 
and phone numbers: SMSgt Charlie 
R. Hopkins, PSC #3, Box 5314, APO 
AP 96266-5314, 011-82-333-661-4750 
(2300Z-07002), 315-784-4750 (DSN), 
011-82-333-661-4620 (24 hour FAX), 
315-784-4620 (DSN FAX) or Mr. An¬ 
drew F. Lamb, ACofS J6, ATTN: 
EAIM-O-OMT, APO AP 96205-0010, 
011 -82-2-7915-4160 (23002-07002), 
315-725-4160 (DSN), 011-82-2-7913- 
3052 (24 hour FAX), 315-725-3052 
(DSN FAX). Mr. Lamb or I can answer 
anyone’s question(s) concerning get¬ 
ting a license in Korea. Please feel 
free to call or write if you need infor¬ 
mation. The phone numbers are listed 
as they would be dialed from a com¬ 
mercial phone, unless indicated as 
DSN. If you write, please note that an 
APO address is just like a stateside 
address and does not require interna¬ 
tional postage. Usually a three-to-four- 
page letter will only require one 29- 


cent postage stamp. 

On a final note, a person may not 
apply for a HL9 callsign until they are 
physically in the country. So, if you are 
coming to Korea, pack up your rig and 
plan on getting on the air when you 
get here. A license can be processed 
in as little as 15-20 minutes. [Wouldn’t 
that be nice here in the U.S., rather 
than 6-8 weeks or more? — Arnie] 
Andy and I are looking forward to 
hearing from the future HL9s and wel¬ 
come you to “Korea: Land of the 
Morning Calm." 73 from Charlie 
HL9FY, AARCK Treasurer, AARCK 
ARRL VE Liaison. 

Russia Letter from Andrei Truba- 
chov UA3PIP organizer of YOP: The 
Young Operators International Radio 
Club (YOP). The YOP is an interna¬ 
tional organization of young people, 
intended to promote friendship and a 
better understanding of one another 
by sharing ideas about radio and other 
hobbies through radio communication 
and a newsletter. 

The idea of organizing the club 
came to me after about five years of 
activity on the ham bands. While trying 
to improve my English by talking with 
other operators, I found that about 
95% of them were over 40 years old, 
particularly on CW, where after a num¬ 
ber of contacts I began wondering if 
radio was just a place for retired peo¬ 
ple! This age difference is probably 
one of the reasons why the young 
guys I met became such good friends. 

So, why not try to bring young 


hams and SWLs together through an 
international radio club? This would be 
a good opportunity for them to com¬ 
municate, since many have VHF-UHF 
licenses or only receivers. Also, the 
boys and girls who are not yet li¬ 
censed and are trying to get into ama¬ 
teur radio would be welcome to the 
club. A newsletter or small magazine 
will be published so that members 
may share their ideas about radio, as 
well as other interests, including com¬ 
puters, travel, music, etc. 

So, if you are under age 30 and en¬ 
joy ham radio, join us and let’s have 
fun together! Send your photograph 
and a brief description of yourself to: 
Mike Page! WB9QFW, University of 
Wisconsin, Stevens Point, Wl 54481 
U.S.A. [Andrei "Andy” Trubachov 
UA3PIP ; 301264 Russia, Tulskaya 
Obi Lipki, UL Gagarina 10, K. 14] 

HONG KONG 

Phil Weaver VS6CT 

Flat 39C Two Park Towers 

1 Kings Road 

Hong Kong 

Eric Lee VS6EL, a keen and enthu¬ 
siastic amateur since 1977, is up and 
leaving for Australia. By the time you 
read this he will have set up home in 
Sydney. We are sorry to see you leave 
us, Eric, but wish you well in your new 
home and hope that we shall be hear¬ 
ing from you when you get on the air 
soon. 

Christmas is behind us and both 
dubs had excellent Annual Dinners. As 


a result, talk is already in progress 
about next year’s dinner. It was noted 
that perhaps we might have a joint An¬ 
nual Dinner, but at a recent meeting of 
ELARCS it was felt that, as this is the 
only major social event of the year, and 
because we did not wish to lose our 
identity, the vote was all in favor of re¬ 
taining our existing arrangement. We 
have already made a booking for the 
first weekend in December at the Royal 
Hong Kong Yacht Club again. This 
does not mean to say we would not 
wish to have a joint annual event. It was 
suggested for further discussion be¬ 
tween HARTS, JAROC.NH, and 
ELARCS that perhaps a Spring Chi¬ 
nese Dinner might be the way to go in 
1994, without chasing door prizes but 
just to have a pleasant social gathering 
of all the various elements of amateur 
radio under one roof. If you, our read¬ 
ers, have any ideas or proposals in this 
matter, please approach your club com¬ 
mittee members with your ideas. 

ISRAEL 

Ron Gang 4X1MK 
Kibbutz Urim 
D. Negev 85530 
Israel 

Hi to all. The June issue of 73 
marked the tenth anniversary of the 
publication of my first contribution to 
“73 International.” Amazing how fast 
those years have breezed by and how 
the scores of my contributions have 
added up. Going through the back is¬ 
sues shows how much ham radio has 
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KaGOU) for Kanironks w/V5 rom 
PkGOW for AEA PK-88,232,2232 

Invest in the GOLD standard today! 

Easy operation with incredible power! 

• Conferencing • Background File Transfers 
• Robot CQs • Logging • Macro Files 
• Automatic QTH/QSL Exchange 

• Advanced Text Handling 

• 95 page Manual 

• Extensive Help System 

• Quick Reference Guide 

• Nothing Else Comes Close 

• Only $79.95 plus $5 s/h 
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Low-Angle Radiation and a 
Gi gahertz of Coverage on vhf/uhf! 
The FLYTECRAFT" Model CFN 

• The Model CFN is the ultimate 
compact, rugged antenna for 50 to 
1.3 Ghz use. (Transmit from 144 to 
1.3 Ghz) • Average SWR - 1.5 
across transmit range. • Amateur 
radio licensees operate all bands - 
2M, 220,450,900, and 1.2 Ghz 

• Novices! Ideal for operation in 
220 or 1.2 Ghz band for which you 
have privileges. • Low vertical 
angle radiation • Large capture area 

• Rated 200W • Use indoors or out: 
CFN is lightweight, but tough - 
withstands hurricane-force winds. 

• Instant assembly - ideal for 
permanent, portable, or Reid Day! 

• Attractive, strong design. Unique, 
futuristic appearance. 23.25" high. 


Built with pride & sold worldwide - flytecraft u usa 


FLYTECRAFT Model CFN - $79.95 

Send Check or $ Order to: FLYTECRAFT " P.O. Box 3141 
Simi Valley CA 93093 ~ Add $5.50 g/h continental U.S. 
VISA/MC PHONE ORDERS [ Satisfaction Guar.] I 
800-456-1273 M-F 9A-5P(PT) 805-583-8173 
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Walking-Stick Yagi? 

Hold il in your hand—it’s a walkine slick - - 

made of aluminum with rubber ends. But in¬ 
side are all the elements of a 4 clement yagi that — — 

goes loud her in 2 minutes. Ready for the T- 
Hunl. Ready to gel your signal out of a hole 

into the rc| water. No little oils to drop and get - 

loM. Bveiythinc fits clean and light and lough. 

2mctcrs $79, 70 cm $49. Weighs only 1 lb. _ _ 

Add $6 Shipping & Handling. In lb 51. ■ 

AntennasWest Order HotLine 

t Box 50062-S Provo UT 846(15 _ 801 373 $425 
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WFFAX FOR $39.05 


DON'T PAY BIG BUCKS TO GET THE FAX. 
RECEIVE WEFAX/RTTY/CW/PACKET/PRESS 
AND MORE WITH THIS AMAZING DEVICE 
CALLED FAXCAP. 

NO POWER SUPPLY NEEDED. DRAWS POWER FROM 
YOUR COMPUTERS SERIAL PORT. ALL THAT S REQUIRED 
IS AUDIO FROM YOUR GENERAL COVERAGE RECEIVER, 
COMES COMPLETE WITH DISC CHOCK FULL OF SOME OF 
THE BESTSHARWARE PROGRAMS FOR ALL MODES. 

BEING SOLD ALL OVER THE WORLD JUST BY WORD 
OF MOUTH. THIS IS THE FIRST ADVERTISING OF 
THIS PRODUCT. THE FAXCAP WAS FEATURED IN THE 
SPEC-COM JOURNAL MAGAZINE. AND MENTIONED 
IN SEVERAL MAGAZINES AS THE BEST VALUE FOR 
A COMPLETE WEFAX SYSTEM. 



INCLUDE $4.00 5&H 
FOREIGN ORDERS $5.00 S&H 

HOME OF THE FAXCAP 
122 PHILLIPS RD. 
HAZEL GREEN, AL 35750 
(205) 828-7127 
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developed in my country in so many 
different areas. I don’t know for sure, 
but I would hazard a guess that I’m 
your most veteran Hambassador still 
appearing regularly in the column 
without a break. 

For the record, I am 43 years old, 
married with one child, an electrician 
by trade, have been a farmer, and still 
participate from time to time in the 
agricultural ventures of my kibbutz. 
I’ve held a ham license since 1965, 
RF being a long-term addiction that I 
have not succeeded in shaking. I’ve 
dabbled in many facets of the hobby 
over the years, including 160 meters 
DXing and general HF Dxing and rag- 
chewing, and built all my own anten¬ 
nas. My latest interests in the hobby 
are satellites (mainly OSCAR 13) and 
VHF packet. I am also an artist, with 
paintings mainly, but not exclusively, 
celebrating the plains of the western 
Negev region of Israel. Some of these 
paintings may be found in private col¬ 
lections in Israel, Holland, the U.S., 
and Canada. 

From time to time a reader will write 
me with a specific request for informa¬ 
tion or with a desire to set up a sked. 
The demands of a busy, working life 
do not allow me to accede to all these 
requests as time is a very scarce 
commodity. However, over the past 
10 years I believe that I have covered 
almost every facet of Israeli ama¬ 
teur radio, and looking up the back 
issues of 73 will provide most of the 
answers. 


OKINAWA, JAPAN 

David Cowhig 7J6CBQ/WA1LBP 
AmCon Naha 
FBU PSC 556, Box 840 
FPO AP 96372-0840 
The China Radio Sports Associa¬ 
tion strongly encourages home-brew¬ 
ing by Chinese hams. One enterpris¬ 
ing Chinese ham in Shandong 
Province found a pre-1949 ham radio 
book and built a working, but unfortu¬ 
nately chirpy, two-tube transmitter with 
which he worked Chinese and foreign 
stations. Unfortunately, the parts, the 
test equipment and the level of these 
beginning Chinese home-brewers are 
not good enough to build home-brew 
equipment which meets the strict Chi¬ 
nese signal stability and bandwidth re¬ 
quirements. A CQ Taiwan ham maga¬ 
zine article concludes that once Chi¬ 
nese hams are able to buy fairly sim¬ 
ple transceivers, their persistent ef¬ 
forts to learn foreign languages and 
CW will put them in touch with hams 
worldwide. The author predicts that 
Chinese ham radio will one day be as 
flourishing as Japanese ham radio. 

Sending Chinese hams copies of 
some of the best home-brew construc¬ 
tion articles which have appeared in 
US, Japanese, and other ham maga¬ 
zines is one way foreign hams can 
help. The language barrier and the dif¬ 
ficulty of adapting a design to locally 
available parts are obstacles to the 
Chinese home-brewer, however. Per¬ 
haps Chinese magazines could reprint 


some of the best articles from foreign 
ham magazines if reprint permission 
could be arranged. 

There is now no national ham mag¬ 
azine in the PRC. One very popular 
radio and electronics magazine, Wuxi- 
andian [Radio], published by the Chi¬ 
na Electronics Association and the 
Renmin Youdian Chubanshe, does de¬ 
vote a few pages to ham radio each 
month. The address is Wuxiandian , 
Dong Changan Jie 27, Beijing, China. 
Perhaps ham magazines outside Chi¬ 
na could arrange with Wuxiandian, 
and whatever other Chinese radio, 
electronics or ham magazines that will 
soon appear, to exchange permissions 
for non-exclusive translation and 
reprinting of articles without prior noti¬ 
fication, just as 73 and the CO Pub¬ 
lishing Co. of Japan have done for 
several years. In this way, the Chinese 
magazine can make whatever parts 
substitutions and design changes are 
needed so that Chinese readers too 
can find the needed parts more easily 
and cheaply in their own area. A sub¬ 
scription to this Chinese language 
electronics repair technician oriented 
magazine can be obtained through the 
Joint Publishing Co., 9 Queen Victoria 
St., Hong Kong. 

The China Radio Sports Associa¬ 
tion (CRSA) wrote the “Provisional 
Rules for Regulating Individual Ama¬ 
teur Radio Stations” at the request of 
the Chinese government to provide a 
framework which permitted the start of 
individual amateur radio station opera¬ 


tion using the BA, BD, and BG prefix¬ 
es on December 22, 1992. These 
rules provide that all hams shall be a 
citizen of the PRC of at least 18 years 
of age, that radio equipment meet na¬ 
tional radio emission standards, that 
the equipment and station be inspect¬ 
ed by the provincial or special munici¬ 
pality CRSA, and have proper docu¬ 
ments from the CRSA when buying 
equipment, home-brewing or modify¬ 
ing equipment. The rules require on- 
air politeness, exchange of QSLs for 
international contacts, and forbid the 
use of amateur radio to promote busi¬ 
ness, political or religious activities. 
Amateur prefixes indicate license 
class: BA is for a First Class licensee; 
BD belongs to a Second Class li¬ 
censee; and BG is for a Third or 
Fourth Class licensee. These new 
home ham stations are often home¬ 
brew and run low power. Listen for 
them! 

PEOPLE’S REPUBLIC 
OF CHINA 

Rick Niu, Chief Op BY1QH 
Room 316 , Building 25 
Tsinghua University 
Beijing 100084 
People's Republic of China 
Packet: BY1QH @ BV5AG.MPL. 
#CHA. TWN. CHN.AS 
VE7CIZ. #VANC. BC. CAN. NA 
JA5TX.JPN.AS 

Hunter or Niu? Please note that I’ve 
changed my last name from Hunter to 
Niu, my real Chinese surname, in or- 


.CornerBeam? 


SWR < 1.2:1 across the hand 
Gain of a 15 fi Yaei 
No dimension over 7 ft 
40 dB Fronl-to Back Ratio 
60' Half-power Beam width 
Mounts directly to mast 
Vertical or Horizontal Polarization 

2metcn> $145, 220 MHz Si45, 70 cm Si 15, Dual 146/440 S165 i 
Weighs only 10 lbs. Add Sli Shipping & Handling. Info Si. 


Surveillance 

& COUNTER SURVEILLANCE Electronic Devices 


Transmitter Kits.. $39.95 ppd., Voice Changers, 
Telephone Recording Systems, Vehicle Tracking, 
Bug & Phone Tap Detector & More! 


I tJFVY! Telephone PRIVACY PLUS- defeats bugging devices 
^ and automatic tape recorders on your line. S 199 .M 


FOR CATALOG SEND $5.00 TO... 

P,0. Box 337, Buffalo, NY 14226 (716) 6914476 


AntennasWest 

. Box 50062 Provo UT 84605 


Order HotLine 
801 373 8425 


CIRCLE 380 ON READER SERVICE CARD 


NEW ONLINE CALL DIRECTORY 


Our new HAMCALL service gives you 
494,114+Hams, via your computer, 
$29.95 per year— unlimited use! 




BUCKMASTER PUBLISHING 
Route 4, Box 1630 Mineral, VA 23117 
703: 894-5777 800: 282-5628 


CIRCLE 7 ON READER SERVICE CARD 



TOUCH TONE DECODER: 

Decodes DTMF 
tones from audio 
source, (tape, 
phone, radio). 
Displays 

numbers on LCD 
display, 200 
Digit memory. 
T-2000 $169 ppd. USA 



SURVEILLANCE/- 

COUNTERSURVEILLANCE 

catalog $5. 

EMCOM 

10 HOWARD ST., BUFFALO, NY 14206 

(716) 852-3711 Made in U.S.A. 


GIVE YOUR 

HR-2510 HR-260 

the same features as the 

"BIG RIG S" 


* 30 Memory Channels 

* Automatic Repeater Offset 

* Programmable Transmit Timeout 

* Programmable Seek/Scan (5 Khz,etc) 

* Programmable Mike/Channel Buttons 

* Programmable Transmit Freq. Limits 

* Extended Frequency Range uot« i 2 mcte«i 

* Priority Channel ^ 

* Split Frequency IviW pp 

* Many More Features Mi* 


All these features by replacing 
your radio’s existing "CPU" chip/ 

(Priority Channel requires optional hardware) 

$ 59.95 (Optional Chip Socket $7.50) 

Includes Operator’s and Installation Manuals 

CHIPSWITCH 

4773 Sonoma Hwy. Suite 132 
Santa Rosa, CA 95409-4269 

Write or call (707) 539-0512 for free information 
Quantity prices available. Dealer inquires welcome 


CIRCLE 265 ON READER SERVICE CARD 




AMIGA Packet Radio at its best 


You already own the best desktop 
personal computer ever made. So why 
use an old “terminal program” with 
your TNC when you could have... 


• Multiple Connects?—Multiple Windows! 

• Complete scripting and macros on 3 levels: 

- ARexx, Text and File 

• Chat, Review, Capture, Print, Send, +more 

• Solid multitasking—anytime, all the time! 

• User-definable “ butt on” windows 

• Support for multiple serial ports 

• Works with all popular TNC’s 

• 244-pp, carefully detailed, indexed manual 

• Easy to use—Plus much, much more! 



BLACK BELT SYSTEMS 


We put the POWER in Amiga software! 
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Photo B. Ron Gang 4X1MK, who has been 73's Hambassador to Israel for 10 years. 


der to avoid getting you confused. I 
am Chinese. 

TUARC SPECIAL EVENT *93 . . . 
Having received the formal approval 
from the State Sports Commission of 
China, TUARC is going to establish a 
special event station—BT2000BJ— 
May 23 through 31 and July 1 through 
31. This somewhat different callsign Is 
exclusively dedicated to showing our 
wholehearted support to Beijing’s bid 
for the 2000 Olympic Games. We will 
mainly operate on the SSB phone 
mode (and also CW and RTTY) on 
practically all HF bands, including 12, 
17, and 30 meters, especially 10 MHz 
CW. This might be the very first time 
"BT* is on the WARC bands. TWINS 
. . . Failure and Success are twins— 
this is exactly what we have learned 
from the recent antenna construction. 
With an outstanding book on hand and 
with Dieter/DJ7BU’s professional in¬ 
struction, we got a Zepp antenna built 
and working on March 20, but later the 
haphazard weather during this time of 
year caused some more trouble and 
crushed our well-designed, good-look¬ 
ing cubical quad on April 18. Thanks 
to Dieter’s confidence and our perse¬ 
verance, we quickly recovered and 
bettered the two old beams on April 
25. Another dipole was getting the at¬ 
tention of passers-by on May 1, a real 
“Labor Day.” The original ground plane 
will remain and we may put up an in¬ 
verted V before the BT2000BJ Special 
Event. 

CLASSROOM . . . The antenna is 


“everything" for working DX, but not 
everything for getting skilled ops to 
work DX. In order to get fully prepared 
for the high likelihood of pile-ups dur¬ 
ing the BT operation, Rick has started 
a 2nd session of the TUARC Amateur 
Radio Class and has gotten 15 more 
students involved. All of this group of 
boys and girls have a good command 
of English and a cooperative and pro¬ 
gressive nature. 

BT5HPW . . . Assisted by the Xin¬ 
hua News Agency in Hong Kong, the 
Young Pioneers of China and the 
Hong Kong Girl Guides jointly started 
their North-American-Indian-type 
camp life in Hangzhou on April 5. A 
TS-50S and an AT-50 automatic an¬ 
tenna tuner were carried to the camp¬ 
ing site, and the Special Event callsign 
BT5HPW remained busy on the air 
until the 19th of April. 

LARRY AND JIMMY ... Rick had a 
lovely chat April 30 with Jimmy 
BV4AS/7 and Larry BV7/N4VA, who 
were on their way to Penghu Island 
near Taiwan. Larry, as an American 
volunteer and the ITU Region 3 Coor¬ 
dinator, had just come back from his 
CW teaching in Bangladesh (S21). We 
wish Larry the best of good luck in 
whatever he'd like to undertake in the 
future and will look forward to learning 
Morse code from him sometime soon. 

SUNSHINE COAST . . . TUARC is 
very grateful that the Sunshine Coast 
Amateur Radio Club (SCARC) in Aus¬ 
tralia sent out a quick response to our 
ham-related magazine request. Rick 


was happy to be informed by Ron 
VK4DRC and Joe VK4GEL that a 
package has been sent via surface 
mail. “ALMOST" HAM VISIT .. . While 
busy working a European pile-up on 
April 3, Rick heard, “Hi Rick. This is 
Ken G30CA, and I’m flying to Beijing 
May 5." Ken did make the trip but, be¬ 
cause of a temporary change of his 
tour schedule, we were unable to have 


an eyeball QSO. TUARC would like to 
thank Ken for the nice info and we'll 
see you next time. 

Thank you for reading China Ham 
News. Any of your comments and/ 
or suggestions are appreciated. If at 
any time TUARC can be of help to 
you, don’t hesitate to ask. Remember 
that you have quite a few friends in 
Beijing. Q 



225-400 MHZ RF AMP 



AM-6155/GRT UHF POWER AMPLIFIER, conserva- 
live 50 watt output from 10 W input using 8930 or 
DX393 tube (no choice) in silver-plated cavity drawer 
with 175-turn dial. Mainlrame has metered solid- 
state power supply, requires 120/240 VAC 60 Hz and 
+20 V reg 60 ma. 7x19.5x18.5. 80 lbs sh (UPS in 2 
pkgs.) USED-not tested w/schematics.$235 

VARIABLE OSCILLATOR lor R-390A receiver; NOT 
Collins mtg 4 lbs sh. 

#VFO-39QA-OH, GOVT RECONDITIONED. S45 

IF AMPLIFIER for R-39OA'with good 2-4-8-16 MHz 
mechanical filters; LESS RT-510. 6 lbs sh. 

#IF-390A, USED-not tested .$115 

Prices F.0.8. Lima. 0.* VISA. MASTERCARD Accepted. 
Allow lor Shipping • Write lor latest Catalog 
Address DepL 73 • Phone 419/227-6573 • Fax 419/227-1313 


FAIR RADIO SALES 

1016 E. EUREKA • Box 1105 • LIMA, OHIO • 45802 
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CIRCLE 21 ON READER SERVICE CARD 


CAM Amateur Radio 
O/iIrl Caillsign Database 

For your PC Compatible. Find Hams by 
Callsign or Name. Browse thru calls. Full 
export by QTH with custom output. All 
U.S. and Canada Calls. Ideal for mailing 
lists, QSLs, etc. Uses 16 MB Hard Disk. 
High Density Floppy (1.44 or 1 2) required 
for install. Updates and options available. 
Interfaces to LOGic, LogMaster, HyperLog 
and others. Demo disk $3.00. 

County Cross Reference Option adds 
county to address info. Lookup or export 
all Hams in a county. Only $7.50. 

doQQc RT Systems Inc. 

vPOZ7. O Box 8. Lacey’s Spring, AL 35754 

S5s* VISA/MC 205-882-9292 


Where's the Fun? 

The 10 meter test bad started, and I expected the band 
to open about the time 1 arrived at the motel. Rie and 
gel cell were in the trunk. Ma.\i-J was right beside, 
rolled up inside the launcher pail. Room with a view. 
Maxi takes off from the balcony sloping down to a tree. 
His tail slips under the door. Arid I’m 59 in Japan. 

J-10 J-15 J-17 J-20 J-30 J-40 I n £ 

$39 $42 $47 $49 $59 $69 

Add SO Post & Handling USA & Canada S14 others 
AntennasWesi Order Hotline: 

. Box 5QQ62-S. Provo UT S4605 800-926-7373 

CIRCLE 132 ON READER SERVICE CARD 


MIDWEST WOOD 
PRODUCTS 



Display your license and callsign 
on a 12 or 24 hour solid oak clock. 
Letters can be changed. Both size 
licenses accepted. A great gift for 
that special ham, or for yourself! 

Only $69.95 plus S & H 
Catalog Available 
Call Today 
616-677-3706 


Six Year Warranty 




Midwest Wood Products 
16141 24th Ave 
Coopersville Ml 49404 


CIRCLE 24 ON READER SERVICE CARD 
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Number 23 on your Feedback card 

Special events 

Ham Doings Around the World 


AUG 1 

CROOKED LAKE, IN The annual Land 
of Lakes Angola Hamfest, sponsored by 
the Land ol Lakes ARC, will be held at 
Steuben County 4-H Park from 6 AM-1 
PM. Talk-in on 147.180; packet: 145.090; 
444.358-131.8 tone; 224.94 and 53.050 
Angola Rptrs. Contact Sharon Brown 
WD9DSP 905 W. Parkway Dr., Pleasant 
Lake IN 46779. Tel. (219) 475-5897. 

AUG 8 

MINERALWELLS, WV The Mid-Ohio 
Valley ARC will hold their 5th annual 
Hamfest at the 4-H Campgrounds from 7 
AM-4 PM. Talk-in on 146.745/.145 and 
443.050/.550. Contact Ron Ferrell 
WD8RGZ, (614) 423-5482 , or Bill Mc¬ 
Clure WF8U, (304) 485-7777. 

PEOTONE, IL The 59th annual Ham- 
fest/Computer Festival, sponsored by the 
Harvesters RC, Inc. of Chicago, will be 
held from 8 AM-3 PM DST at the Will 
County Fairgrounds. Talk-in FM STARS 
and KARS Rptrs. will be used: STARS 
146.64, KARS 146.94, and 146.52 sim¬ 
plex. Club call is W9AA. Contact David F. 
Brasel NF9N, Hamfesters Radio Club, 
7528 W, 109th Pi., Worth IL 60482. Tel. 
(708) 448-9432. 

WHITE PLAINS, NY The Westchester 
County Center will be the site for the 
American Radio Relay League—Eastern 


New York Section Convention. Sponsor: 
Westchester Emergency Communica¬ 
tions Assn. Vendor spaces must be re¬ 
served in advance. Contact WECAFEST 
l 93, Jeanne Raffaelli N2NQY, 544 Man¬ 
hattan Ave., Thornwood NY 10594. Tel. 
(914) 962-9666. 

AUG 13-15 

VERNON, CT The 19th Annual Eastern 
VHF/UHF/SHF Conference will be held at 
the Quality Inn (on the Hartford Turn¬ 
pike). To get a registration form, write 
(with SASE) to: Byron Blanchard N1EKV, 
16 Round Hill Rd., Lexington MA 02173. 
For room reservations, contact Lori Tozi- 
er, (203) 646-5700. Special rate avail¬ 
able. 

AUG 14 

BURLINGTON, VT The Burlington ARC 
will hold their BARC 41st Inti. Hamfest at 
the Old Lantern Campground, Green- 
bush Rd., Charlotte VT. For camping info, 
call (802) 425-2120. Talk-in on 
146.61/.01, 146.94/.34, 146.52 simplex. 
ARRL VEC Exams. For general info, call 
David Berteau, (802) 893-7660. 
RHINELANDER, Wl The Northwoods 
ARC, the Rhinelander/Tomahawk Rptr. 
Assn., and the ARRES, will co-sponsor a 
Swapfest at the Sugarcamp Town Hall 
(12 miles north of Rhinelander on Hwy. 


Listings are free of charge as space permits. Please send us your Special Event 
two months in advance of the issue you want It to appear in. For example, If you 
want it to appear in the January issue, we should receive it by October. 31. Provide 
a clear, concise summary of the essential details about your Special Event. Check 
Special Events File Area #11 on our BBS (603-924-9343). for listings that were 
too late to get into publication. 


17), from 8 AM-3 PM. VE Exams at 9 
AM; registration at 8:30 AM. Talk-in on 
146.94 Rhinelander Rptr.; also, 145.43 
Tomahawk Rptr. For table info, write to 
Glenn Woods N9GRF, 6569 Hilicrest Dr., 
Rhinelander Wl 54501. 

AUG 14-15 

HUNTSVILLE, AL The 1993 Huntsville 
Hamfest/ARRL Nat’l. Convention, will be 
hosted by Huntsville Hamfest, Inc. at the 
Von Braun Civic Center, beginning at 9 
AM both days. Talk-in by K4BFT will be 
on 146.34/.94. Contact Huntsville Ham¬ 
fest, P.O. Box 12534, Huntsville AL 
35815. Tel. (205)534-7175. 

AUG 15 

CAMBRIDGE, MA The MIT Electronics 
Research Soc., Ihe MIT Radio Soc., and 
the Harvard Wireless Club will hold a 
Flea Market from 9 AM-2 PM at Albany 
and Main St. Talk-in on 146.52, and 
449.725/444.725 - pi 2A - W1XM/R. Get 
details by calling (617) 253-3776. 
EASTON, PA The Delaware-Lehigh 
ARC, Inc. Computer/Hamfest will be held 
at the Career Inst, of Tech, beginning at 8 
AM. VE Exams. Talk-in on 146.70 W30K 
Rptr. Contact Bill Goodman K3ANS, 
(215) 253-2745 or (215) 258-5063. Also 
call the DLARC Answering Service, (215) 
820-9110. 


QUINCY, IL The Western III. ARC will 
hold their Swapfest from 8 AM-2 PM at 
the Eagles Alps Lodge, 3737 N. 5th St. 1 
mi N of US 24 and N 5th St. intersection. 
VE Exams. ARRL table. Talk-in on 
147.63/.03, and 146.34/.94. Contact Rod 
Simon N9MCX, c/o WIARC, P.O. Box 
3132, Quincy IL 62305. 

AUG 21 

ITHACA, NY The Finger Lakes Hamfest 
will be held at the Armory Bldg., Rt. 13 
and Hanshaw Rd. The Tompkins County 
ARC will host this event from 7 AM-3 PM. 
VE Exams - No walk-ins - Register by 
Aug. 3rd. Talk-in on 146.37/.97. Contact 
Ross N2ISU, c/o T.C.A.R.C., PO. Box 
4144, Ithaca NY 14852-4144. Tel. (607) 
257-3511. 

AUG 22 

MARYSVILLE, OH The Union County 
ARC will sponsor their 17th annual 
Marysville Hamfest/Computer Show at 
the Fairground in Marysville OH (near 
Columbus). VE Exams on a walk-in basis 
only. Contact Don Sabins N8MGJ, 15704 
Jolly Rd., Marysville OH 43040, Tel. (513) 
642-0475. 

ST CHARLES, MO The St. Charles 
ARC will host Hamfest93 at the 

Continued on page 82 
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Dealer directory 
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Ham help 


DELAWARE 
New Castle 

Factory authorized dealer! Yaesu, ICOM, Ken¬ 
wood, ARRL Publications Callbook, ARE 
Hamlink, AEA, Kantronics, Ameritron, 
Cushcraft, HyGain, Heil Sound, Standard Am¬ 
ateur Radio, MFJ, Hustler, Diamond, Butter¬ 
nut, Astron, Larsen, and much more. 
DELAWARE AMATEUR SUPPLY, 71 Mead¬ 
ow Road, New Castle DE 19720, (302) 328- 
7728, 

NEW JERSEY 
Lodi 

North Jersey's newest Two Way Radio and 
Electronics Dealer is now open. Sales of 
Ham, Business, Marine and C.B. two way 
equipment as well as Scanners, Shortwave, 
Electronic Kits, Antennas, Books, Cable Box¬ 
es and more. Friendly sen/ice and low prices. 
Advanced Specialties, 114 Essex Street, 
Lodi NJ 07644. (201) VHF-2067. 

NEW JERSEY 
Park Ridge 

North Jersey’s oldest and finest Shortwave 
and Ham Radio Dealer. Three minutes 
from Garden State Pkwy and NY Thruway. 
Authorized Dealers for AEA, Alpha Delta, 
Diamond, ICOM, Japan Radio Company, Ken¬ 
wood, Vectronics, Yaesu, Ham Sales, Lee 
WK2T. GILFER SHORTWAVE, 52 Park Ave., 
Park Ridge NJ 07656. (201) 391-7887. 

NEW YORK 
Manhattan 

Manhattan’s largest and only ham Radio 
Store, also full line of Business, Marine, Avia¬ 
tion, Shortwave Radios and Scanners, and 
Cellular Phones and Beepers. Large selection 
of Books, Antennas, Test Equipment, coaxial 


cable and parts. Full Service Repair Lab on 
premises. Our 44th Year...We carry all major 
lines: MOTOROLA, ICOM, KENWOOD, YAE¬ 
SU, BENDIX KING, ASTRON, AEA, SONY, 
PANASONIC, MFJ, CCTV CAMERAS AND 
MONITORS, BIRD WATTMETERS, FRE¬ 
QUENCY COUNTERS, SCANNERS, HY¬ 
GAIN, VIBROPLEX, HEIL, CALLBOOK, AR¬ 
RL OTHER PUBLICATIONS. Open 7 days 
M-F, 9-6 p.m.; Sat., 10-5 p.m., Sun. 11-4 p.m. 
We ship Worldwide. Call, Fax, or write for in¬ 
formation and prices. Your one Source for 
HAM and Business Radios . . . BARRY 
ELECTRONICS, 512 Broadway, New York 
NY 10012. (212) 925-7000. FAX (212) 925- 
7001. 

OHIO 

Columbus 

Central Ohio’s full-line authorized dealer for 
Kenwood, ICOM, Yaesu, Alinco, Japan Radio, 
Standard, AEA, Cushcraft, Hustler, Diamond 
and MFJ. New and used equipment on dis¬ 
play and operational in our new 10,000 sq. ft. 
facility. Large SWL Department too. UNIVER¬ 
SAL RADIO, 6830 Americana Pkwy., 
Reynoldsburg (Columbus) OH 43068. (614) 
866-4267. 

PENNSYLVANIA 

Trevose 

Authorized factory sales and service. KEN¬ 
WOOD, ICOM, YAESU, featuring AMER¬ 
ITRON, B&W, MFJ, HYGAIN, KLM, 
CUSHCRAFT, HUSTLER, KANTRONICS, 
AEA, VIBROPLEX, HEIL, CALLBOOK, ARRL 
Publications, and much more. HAMTRONICS, 
INC., 4033 Brownsville Road, Trevose PA 
19047. (215) 357-1400. FAX (215) 355-8958. 
Sales Order 1-800-426-2820. Circle Reader 
Service 298 for more information. 


We are happy to provide Ham Help 
listings free on a space available basis. 
To make our job easier and to ensure 
that your listing is correct, please type 
or print your request clearly, double 
spaced, on a full 8 1/2” x 11” sheet of 
paper, You may also upload a listing 
as E-mail to sysop, to the 73 BBS/Spe¬ 
cial Events Message Area #11. (2400 
baud, 8 data bits, no parity, 1 stop bit, 
(603) 924-9343). Use upper- and low¬ 
er-case letters where appropriate. Al¬ 
so, print numbers carefully—a 1, for 
example, can be misread as the letters 
1 or I, or even the number 7. Specifi¬ 
cally mention that your message is for 
the Ham Help Column. Please remem¬ 
ber to acknowledge responses to your 
requests. Thank you for your coopera¬ 
tion. 

Manual/Schematic? B&K 445, EICO 
379, EICO 330, SEMCOR RC115, TS- 
888. Marvin Moss W4UXJ, Box 28601, 
Atlanta GA 30358. 

I am a Grade 7 teacher and for the 
past three years have been teaching 
Ham Radio as an extra-curricular class 
for Grades 6 to 9. On May 2, 1993, our 
supply room was broken into and the 
majority of our radio equipment, which 
consists of VHF and UHF gear, was 
stolen. Because of our limited budget, 
this equipment cannot be replaced, 
and therefore, we are seeking dona¬ 
tions of any type. Your help will be 


greatly appreciated. I will reimburse 
shipping and any other costs incurred. 
Please forward to Jay Gold ring, 327 
Seneca Ave., Burlington Ontario, 
Canada L7R-2Z8. 

Wanted: Simple, inexpensive re¬ 
ceivers or transceivers for 5,735 MHz 
USB, for 12 volts DC or less. Could be 
in kit form. Needed for use in Zaire, 
Africa for communication between 
churches. What are the possibilities? 
Keith Gustafson KBODRU, BP 1377, 
Bangui, Central African Republic , 
Africa. 

Can anyone provide me with 
schematics or manuals for the Gonset 
G-66B mobile receivers? I will gladly 
pay reasonable fees. Al Cikas 
KA9GDL, 412 Radford Dr., Sherman IL 
62684. 

Needed: Manual and schematic for 
a Tempo One SSB Xceiver. This is the 
Yaesu "white face” unit with transistor¬ 
ized VFO. I will gladly pay reasonable 
copy and shipping charges. Thanks 
and 73’s. Pretty Ogletree NONMC, 
3609 Bray Ave., Columbia MO 65203- 
0877. Tel. (314) 445-2662. 

I am looking for info, manual and 
schematics, for a D&A Maverick HF 
amplifier, t have been unable to con¬ 
tact the company. If you can help, 
please call Jim Hassen KB3ANX, (301) 
422-1209. 


Dealers: Your company name and message can conlain up to 50 words tor as little as $420 yearly {prepaid}, or $210 
lor six months (prepaid). No mention of mail-order business please. Directory text and payment must reach us 60 
days in advance of publication. For example, advertising for the April '92 issue must be in our hands by February 1st. 
Mail to 73 Amateur Radio Today, 70 Rte. 202 N, Peterborough. NH 03458 

80 73 Amateur Radio Today * August, 1993 










Blanchette Park, 6:30 AM-2:30 PM. Ven¬ 
dor area open 9 AM. Talk-in on 
146.07/.67. Contact Scott Schultz 
NOUVM, 241 Burning Leaf Dr., St. Peters 
MO 63376. Tel, (314) 928-7267. VE Ex¬ 
am pre-registration: (314) 524-3254. 
TOWSON, MD The 3rd annual Moose 
ARC Ham and Computerfest will be held 
8 AM-4 PM at the Loyal Order of Moose, 
Towson Lodge 562. Talk-in on 145.330 
and 224.12. Advance registration and in¬ 
fo, Nick Nickles V/Z3J, (410) 668-2363, 
or write: Loyal Order of Moose, Towson 
Lodge 562, MOOSEFEST, 8801 Mylan- 
der Ln., Towson MD 21286. 

AUG 22-23 

ALBUQUERQUE, NM The New Mexico 
Army Nat’l. Guard Armory, 600 Wyoming 
Blvd. N.E., will be the location for the 
Duke City Hamfest/ARRL Section Con¬ 
vention. Sponsors: The Duke City Ham- 
fest and associated Clubs. Talk-in on 
147.10 MHz Rptr. {+600 kHz), Rio Ran¬ 
cho K8BI. SASE to: The Duke City Ham¬ 
fest, PO. Box 6552, Albuquerque NM 
87197-6552. 

AUG 28 

CHAFFEE, NY The PROS (Pioneer Ra¬ 
dio Op. Soc.) will sponsor a Hamfest 
from 6 AM-5 PM at Man ion Pk. Talk-in on 
145.390 and 444.175. Contact Paul Sum- 
ski KA2ZMC, PO. Box 334, Arcade NY 
14009. Tel. (716) 492-3198. 
FREDRICKSBURG, VA Call AC4SK at 
(703) 373-7076 ; or AC4MB at (703) 891- 
5581, for details about VE Exams to be 
conducted at the Central Rappahannock 
Library. 

GAINESVILLE, TX The Cooke County 
ARC, Inc. will host its 2nd annual Ham 
Fest at the Civic Center beginning at 9 
AM Sat. morning. Set-up Fri. Aug. 27th 
from 4 PM-9 PM and Sat. Aug. 28th from 
8 AM-9 AM. VE Exams, all classes. 
GARDNER, MA The 1st annual Flea 
Market to be sponsored by the Mohawk 
ARC, will be held rain or shine at Mo¬ 
hawk Drive-in Theater. Talk-In on 
145.370 -600. Contact Bill WJ1Y at (508) 
939-2643. Doors open at 0800 hrs. 
MANVILLE, NJ The Somerset County 
ARS will hold its annual Hamfest at the 
Manville Civil Defense Bldg, at 60 Weiss 
St., starting at 8 AM. Talk-in on 448.175 
(-5), 224.88 (-1.6), 146.53 simplex. Call 
Ron Walkoviak N2RPK, (908) 685-1191, 
6 PM-9 PM: or Pete Sepesi WA20CN, 
(908) 722-2890, 6 PM-9 PM. 

ROSEAU, MN A Hamfest will be held by 
the Woods Rptr. Assn.,at the Roseau 
High School Gym, Hwy. #11 E., begin¬ 
ning at 10 AM. VE Exams. Talk-in on 
147.69/.09 and 146.40/147.00. Reserve 
before Aug. 20th. Contact David Landby 
KBOHAP, Rte. 3 Box 10, Warroad MN 
56763. Tel. (218) 386-1092. 

AUG 29 


Sep. 4th from 8 AM-2 PM. VE Exams will 
be held on Sat. at 9 AM for all classes; 
call Ole Jorgensen WA5IPS, (505) 437- 
5896. For Hamfest info, contact BUI Lee- 
han N5SUM, (505) 437-9781. 

SEP 19 

RAWHIDE, AZ Thirteen local Amateur 
radio clubs of Phoenix AZ will sponsor a 
Family Amateur Radio Event beginning 
at 10 AM at a Pavilion in Rawhide. Loads 
of events. Talk-in on 146.76. For details, 
write to: FARE, P.O. Box 9219, Phoenix 
AZ85068. 

SPECIAL EVENT STATIONS 

JUL 29-AUG 1 

OSHKOSH, Wl Members of the Fox 
Cities ARC will operate W9ZL 8 AM-5 
PM daily, from the Experimental Aircraft 
Assn. Fly-In and Convention (at the “Pio¬ 
neer Airport" adjacent to the EAA Avia¬ 
tion Museum). Operation will be on the 
General phone portions of the HF bands, 
as well as RTTY and CW, as conditions 
permit. The Club will also be giving "on 
grounds” convention info on 146.520 sim¬ 
plex. To get a 8 x 10 certificate, send 
proper QSL and SASE only to Wayne 
Pennings WD9FLJ, 913 N. Mason, Ap¬ 
pleton Wl 54914. 

AUG 1 

SKOKIE, IL Members of the Orchard Vil¬ 
lage RC will operate N9HEL from 1600- 
2300 hrs., in the lower 25 kHz of the 
General 20,15 and Novice 10 meter SSB 
subbands (depending on band condi¬ 
tions). Orchard Village is a residence for 
the developmental^ disabled, and this 
station will give their radio club members 
(all studying for Novice class licenses) an 
opportunity to practice their skills, as well 
as demonstrate amateur radio to other 
residents and guests. For a QSL, send 
your QSL and SASE to Gloria Beverly, 
c/o Orchard Village, 7670 Marmora, 
Skokie IL 60076. 

AUG 7-8 

LANNON, Wl Special Event Station 
W9WK, will be operated by the Milwau¬ 
kee A.R.E.S., 0200Z Aug. 7-2000Z Aug. 
8, to celebrate the 3rd annual “Picnic 
Ham" held at Menomonee Pk. Operation 
will be in the General phone and CW 
bands on 75, 40, 20, 15 and 10 meters. 
For a certificate, send QSL and a 9 x 12 
envelope (with 2 units of postage) to 
W9WK, c/o John Leekly, 757 N. Broad¬ 
way, Suite 306, Milwaukee Wl 53202. 

MT. DAVIS, PA The Somerset County 
ARC will operate NJ3T from the Highest 
point in Pennsylvania. Operation will be 
on the lower 50 kHz of the General class 
phone bands, on 10-80 meters as condi¬ 
tions allow. For a certificate, send QSL 
and SASE to Jim Crowley NJ3T, R.D. 5 
Box 223A, Somerset PA 15501. 


WB8RXI, 240 Carlwood Dr., Miamisburg 
OH 45342. 

AUG 14-16 

BENNINGTON, VT The Southern VT 
ARC will operate N1JIF 1400Z-0500Z, to 
commemorate the Battle of Bennington 
and the 3rd Anniversary of SOVARC. Op¬ 
eration will be in the 80-15 meter General 
phone subbands and the Novice 10 me¬ 
ter phone subband. For parchment certifi¬ 
cate, send QSL card, contact no., and a 
9x12 SASE to Micky Corrow N1JIF, 
RR2 Box 48, Bennington VT 05201- 
9537. 

AUG 14-18 

ST. PAUL ISLAND, NOVA SCOTIA 

Members of the West Island ARC of 
Montreal are planning an expedition to 
St. Paul Island, and plan to operate Sta¬ 
tion CY9CWI in CW, SSB, and RTTY. 
Operations begin at O000Z Aug 14 and 
will continue through Aug 18. Times are 
tentative. Frequencies: CW (MHz) 1.835, 
3.505, 7.040, 10.120, 14.035, 18.105, 
21.040, 21.120, 28.050; SSB (MHz) 
1.840, 3.780, 7.205, 14.195, 18.130, 
21.295, 24.490, 28.395; RTTY (MHz) 
3.590, 7.040, 14.090, 21.090, 28.090. 
Address QSLs to the West Island ARC, 
Inc., PO. Box 884, Pointe-Claire/Dorval, 
QC. H9R 4Z6, Canada. Address inquiries 
to Fred Archibald VE2SEI, 130 Embleton 
Crescent, Pointe Claire QC. H9R 3N2 
Canada. 

AUG 14-22 

KNOX, PA Knox-area hams will operate 
KE3CN, N310P, W3MBD, and KA3WJJ, 
to commemorate the annual “Horse Thief 
Days Festival." Operation will be in the 
40, 20, 17, and 15 meter bands, and 
28.350 Novice. For a certificate, send 
QSL and SASE to Gloria Barlett N3IOP, 
Box 12, Knox PA 16232. 

AUG 18-25 

CALGARY, ALBERTA, CANADA The 

Calgary ARA will operate Station 
CH8MNP from Cameron Island (100 Kms 
from Magnetic North Pole) on 160-6 me¬ 
ters, all bands. Frequencies: 28460, 
28560, 14260, 21260, 7060, 3760; CW, 5 
up from bottom edge of bands. QSL to 
CARA, Box 592 Stn. M, Calgary Alberta 
T2E 5J6, Canada. Please include IRC, 
Canadia postage stamps or equivalent. 

AUG 20-22 

SOCORRO, NM The National Radio As¬ 
tronomy Observatory ARC will operate 
Station NA5N for the dedication of 
NRAO’s Very Long Baseline Array (VL- 
BA), a continent-wide system of radio 
telescopes that will be the world's largest 
dedicated astronomical instrument. 
NA5N will operate from 1800Z Aug. 20- 
0200Z Aug. 21; and from 1800Z Aug 21- 
0200Z Aug 22, on 80, 40, 20, 15 or 10 
meters, depending on propagation, in the 
lower portions of the General-class 
phone and CW segments. A special net 
including amateurs from the VLBA anten¬ 
na sites and other NRAO observatories 
will be held at 1800Z Aug. 21 st on 14.250 
MHz. For QSL, send QSL and SASE to 
NRAO ARC, P.O. Box O, Socorro NM 
87801. 

AUG 21 

FRANKFORT, NY Members of the Fort 
Herkimer ARC will operate AA2AT 
1200Z-1800Z at the fairgrounds, in con¬ 
junction with the Herkimer County Fair. 
Operation will be on 10 meters Novice 
phone, lower portion of 15 meters Novice 
CW, and the lower portion of 15 and 20 
meters General phone, per band condi¬ 


tions. For a certificate, send QSL and 
SASE to FHARC, c/o Madeline M. Lota- 
cano AA2AT, 342 Fourth Ave., Frankfort 
NY 13340. 

AUG 21-22 

SAN RAFAEL, CA The Marin ARC, Inc. 
will operate W6SG 1000-1600 hrs. 
(PDT), from the clubhouse locations at 
Hamilton AFB and the San Rafael Red 
Cross, to commemorate the 60th An¬ 
niversary of the club. Operation will be on 
all bands, all modes, including the Novice 
subbands. Look for W6SG at the lower 
portion of each subband. For a certifi¬ 
cate, send QSL and SASE to MARC, 
PO. Box 151231, San Rafael CA 94915- 
1231. 

VANCOUVER, WA Station W7AIA will 
be operated by the Clark County ARC to 
help the Northwest Antique Aircraft Club 
to celebrate the 34th annual Fly-In at Ev¬ 
ergreen flying field, just East of Vancou¬ 
ver. Operation will be in the lower portion 
of the General phone bands; 40, 20, 15, 
with possible operation in the 10 meter 
novice band, and 75 meter band at night. 
For a certificate, SASE to CCARC, P.O. 
Box 1424, Vancouver WA 98668. 

AUG 21-23 

ENGLEWOOD, NJ The Englewood 
ARA, Inc. invites all amateurs the world 
over to take part in the 34th Annual New 
Jersey QSO Party. The contest is from 
2000 UTC Aug. 21-0700 UTC Aug 22; 
and from 1300 UTC Aug. 22-0200 UTC 
Aug. 23. Get details from Englewood 
ARA, Inc., P.O. Box 528, Englewood NJ 
07631-0528. 

AUG 27-SEP 6 

N. SYRACUSE, NY The Liverpool Ama¬ 
teur Rptr. Club will sponsor a Special 
Event Station at the 1993 New York State 
Fair. A morse code “test” for children will 
also be available, with a certificate 
earned for sending their name. Operation 
will be from 10 AM-9 PM each day, on 
Packet, HF, and VHF, in the bottom 25 
kHz of the General phone and CW por¬ 
tions of 80, 40, 20, 15, and 10 meters. 
The station will be located in a 1910 Ca¬ 
boose owned by the CNY chapter of the 
Nat’l. Historical Railway Soc. Certificates 
will be sent for all contacts. 

SEP 1-6 

MT PLEASANT, IA The Mt. Pleasant IA 
ARC will operate W0MME at the Midwest 
Old Threshers Reunion. Frequencies: 
3970 kH 2 , 7243 kHz, 14271 kHz, 147.39 
(+600) and 444.950 (+5 MHz) Rptrs. For 
QSL, send SASE to Dave Schneider 
WDOENR, RR3, Box 307A, Mt. Pleasant 
I A 52641. 

SEP 4 

PANAMA CITY, PANAMA The Radio 
Club de Panama will host “CQ Contest 
Anniversary Radio Club of Panama” be¬ 
tween 00:01 and 23:59 GMT, on 40, 20, 
and 15 meters, to celebrate the 22nd An¬ 
niversary ot the founding of the club. For 
details, contact Radio Club de Panama, 
Anniversary Contest, P.O. Box 10745, 
Panama 4, Panama. Fax: (507) 26-4477. 
Packet: HP1COO@HP1XNE.#PANC- 
TY.PAN.SA 

SEP 5-6 

AUBURN, IN The North East Indiana 
ARC will operate N9JHF 1400Z-2100Z 
Sep. 5 and 6, to honor the Auburn-Cord- 
Dusenberg days. Operation will be in the 
lower 25 kHz of the General phone and 
CW bands, 40-10 meters. For QSL, send 
QSL and SASE to NEIRC/ACD, P.O. Box 
745, Auburn IN 46706. Q] 


LEBANON, TN The Short Mountain Rp¬ 
tr. Club will hold a Hamfest at Cedars of 
Lebanon State Pk., U.S. Hwy. 231, 7 
miles S of 1-40. Time: 7 AM-3 PM. Talk-in 
on 146.91. Contact Mary Alice Fanning 
KA4GSB, 4936 Danby Dr., Nashville TN 
37211. Tel. (615) 832-3215. 

YONKERS, NY Yonkers Municipal Park¬ 
ing Garage, on Main St., will be the loca¬ 
tion for the Hamfest/Computerfest being 
held by The Yonkers ARC, from 9 AM-3 
PM. Talk-in on 146.865/R, 440.150/R, 
and 146.52 simplex. Get the details from 
John WB2AUL, (914) 963-1021 ; or Jim 
N20NM, (914) 969-5182. 

SEP 3-4 

ALOMOGORDO, NM The Alamogordo 
ARC will hold its 9th annual Hamfest on 
Fri., Sep. 3rd, from 3 PM-9 PM; and Sat., 


AUG 13-SEP6 

ISLINGTON, ONT„ CANADA Station 
VE3CNE, Toronto, will operate 1400Z- 
0200Z, in conjuction with the Canadian 
Nat'I. Exhibition. Frequencies: Even 
hours: 14.015 MHz, CW and SSB; 
14.150 MHz SSB listening; Odd hours: 
7.020 MHz, CW and SSB; 7.075, SSB 
listening. For details and QSL response, 
mail to VE3CNE, P.O. Box 307 Stn. H, 
Toronto, Canada M4C 5J2. 

AUG 14 

MIAMISBURG, OH Members of the 
Mound ARA will operate W8DYY 1200Z- 
2200Z; the phone portion and Novice 10 
meters, General portion of 20 and 40 me¬ 
ters, to celebrate the 175th Anniversary 
of Miamisburg. For QSL card, send 
SASE to MARA, c/o Jeem Newland 
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Never Say Die 

Continued from page 4 

mainly made equipment for the military. 

I’d just started 73, so this bomb al¬ 
most put my fledgling magazine out of 
business. Worse, the ARRL proposed 
rule change also discouraged school ra¬ 
dio clubs and almost 100% of them fold¬ 
ed up. 

That’s when we lost our infrastructure 
... our main source of new hams. Up 
until that time 80% of our new hams had 
been teenagers, according to an ARRL 
study. Fifty percent of the newcomers 
were either 14 or 15 years old. Further, 
the study also showed that 80% of these 
newcomers went on to high-tech careers 
as a result of their interest in amateur ra¬ 
dio. Thus, once we lost our source of 
new hams, our communications and 
electronics industries lost their major 
source of recruits. I don't know how 
much this contributed to our loss of con¬ 
sumer electronics industries to Japan, 
but there’s no way this could have made 
things better for us. 

So here we are in 1993. I’m not really 
sure what good reason there is for our 
hobby in today’s world and as we are 
running it. We have little need for the 
Morse code any longer. We have little 
need for much in the way of electronics 
education since we are building little and 
repairing not Thus, if our exams are go¬ 
ing to be relevant to what we’re actually 
doing, what kind of questions should be 
asked? 

We do want ops to know the rules, 
even if many ignore or flaunt them. And 
we’d like them to know how to be good 
operators, even if their personal crazi¬ 


ness keeps them from doing this, ft 
would be nice if they had a concept of 
how our bands are laid out and how 
each one works. Perhaps we should ask 
that they have an understanding of how 
the various modes work . . . what FM 
and AM mean. How SSB works. How 
RTTY and SSTV work. How packet 
works. How to make satellite contacts. 
How repeaters work. Things like that. It 
could be helpful if they had an under¬ 
standing of antennas and how to tune 
them. They might burn out fewer finals. 
And how about knowing how to tune re¬ 
ceivers? And how to keep from turning 
up their compression control and mess¬ 
ing up the band? 

I wonder if we might be able to in¬ 
clude at least a basic courses on how to 
talk, something that has been sadly 
needed for years? We’ve got rag-chew- 
ers who’ve been saying the same stupid 
things for years, without one ounce of 
brains showing through. Their rag is so 
thoroughly chewed its about dissolved. 

The code. Yes, I know we need some 
sort of filter to keep the good guys out 
and let in as many crazies as we can. 
The code has served this purpose ad¬ 
mirably for decades, i see where an Ex¬ 
tra Class licensee just had his ticket 
pulled for transmitting false distress sig¬ 
nals. Two other Extra Classers were put 
in prison for bad language on CB. Anoth¬ 
er took a gun and shot his co-workers. 
Great filter we’ve been using. The only 
fairly sane Extra Class licensees I know 
cheated to get their tickets using the 
Bash system. 

Yes, I know all about the ITU requiring 
a knowledge of the code for operation 
under 30 MHz. I also know that the ITU 


does not specify any speed, so we could 
just as easily let 5 wpm be the only code 
speed we check for all classes of li¬ 
cense. The nice thing about 5 wpm is 
that you don’t even have to be able to 
copy the code to pass a test at that 
speed. You can just write down the dots 
and dashes and then decipher them at 
your leisure. It doesn't take much effort 
to at least learn the code characters. I 
did it one night when I was 12 and was 
getting dressed to go to a Boy Scout 
meeting. Took maybe a half hour, tops, 
and I’ve known ’em ever since. 

It doesn’t take long to memorize stuff 
like that. I had to memorize the Greek al¬ 
phabet during a fraternity initiation. That 
took maybe 10 minutes and I’ve known it 
ever since. Now and then it comes in 
handy. Handier than the code ever has. 

The Up and Down Sides 

What would be the benefit of going to 
one class of license? Weil, it would save 
a lot of money and a lot of aggravation. It 
would also result in our having a lot more 
hams. And that, in turn, would 
result in our having more political clout. 

Oh, my God, think how crowded the 
bands would get! Maybe. On the other 
hand, we need some pressure to get us 
to use the 99.9% of our allocated bands 
which we are flat out not using yet. We 
also need some kind of pressure to get 
us to invent and pioneer some more 
spectrum-efficient modes of communica¬ 
tion. 

Oh, we moan and groan about 450 
MHz being packed solid. Baloney. It’s 
packed solid with little-used repeater 
links which could just as easily be moved 
to 10.5 GHz, where hundreds of them 


could all share one single frequency, 
using directional antennas to prevent 
interference. 

We’re busy fighting each other for 
DX, creating pile-ups and worldwide bad 
feelings. Some fairly simple digital tech¬ 
niques could resolve this mess in a hur¬ 
ry. For that matter, once we go digital, 
we’ll be able to have our stations make 
DX contacts for us automatically in about 
a second and we’d be able to work all 
400 countries in one day. This might 
even make it so those of us who have 
learned to talk might be able to enjoy ac¬ 
tually talking with chaps in rare spots 
around the world. 

I can hear the croaking chorus of old- 
timers now. If we open the gates our 
ham bands will be as bad as the Citi¬ 
zen’s Band. Only hams who have (a) not 
listened to our bands in several years 
and (b) not listened to CB in years could 
say such a dumb thing. 

Of course I don’t think I’ve proposed 
making the ham ticket as easy to get as 
buying a CB rig, so I doubt we’re going 
to be attracting very many Southern 
truck drivers. But then here you are argu¬ 
ing with me about how bad this would be 
and you haven’t asked me what I’m 
proposing in the way of a license test 
barrier. 

I know it’s unpolitic to even suggest 
that there are classes of people in Ameri¬ 
ca. Well, Vance Packard many years ago 
described different classes and did a 
good job of it. We do have different 
classes and they stay fairly separate. In 
fact, they are less flexible these days 
than they used to be a generation or two 
ago. It used to be much easier to move 
up in class. 


18th Annual Va. Beach 
HamFest/Computer Fair™ 
& PopCom SWL Convention 
ARRL Virginia State Convention 

Oct. 2 & 3, 1993 
Va. Beach, VA 


✓ Major Commercial Exhibitors & Dealers 

✓ Amateur Exams & Upgrades 

✓ Special Guests - Gordon West, WB6NOA & 
Roy Neal, K6DUE 

✓ DX Forums - Technical Forums 

✓ Major Computer Dealers 

✓ Excellent Food Service 

✓ Held at the Va. Beach Paviiion 

✓ Plenty of FREE Parking 

✓ It’s still Vacation Time at the Beach! 

✓ Lots of Nearby restaurants, museums, 
historic sites - Willamsburg, Busch 
Gardens, Norfolk Naval Base & more! 

General Admission - $5 Advance - $6 At The Door 
Tickets Good for Both Days! 




Tickets & General Info 
Manny Steiner, K4DOR 
3512 Olympia Lane 
Va. Beach, VA 23452 
(804)340-6105 


CIRCLE 278 ON READER SERVICE CARD 


Exhibitor Info 
Lewis Steingoid, W4BLO 
Send SASE - Checks 1008 Crabbers Cove Lane 

Payable to TRC, Inc. Va. Beach, VA 23452 
(804) 486-3800 



INTRODUCING THE UNIVERSAL M-400 

A totally new concept in code / tone readers! 


■ Baudot 

■ Sltor A/B 

■ ASCII 

■ Swed-ARQ 

■ FEC-A 

■ FAX 

■ POCSAG 

■ GOLAY 

■ ACARS 

• A RTTY-reader and tone-decoder In one! ■ DTMF 

• Easy to read two-line 40 character LCD. ■ CTCSS (PL) 

• No computer or monitor required. ■ DCS (DPL) 

Forget the limitations you have come to expect from most "readers". 
The self-contained Universal M-400 is a sophisticated decoder and 
tone reader offering an exceptional range of capabilities. The SWL will 
be able to decode Baudot, SITOR A & B, FEC-A, ASCII and SWED- 
ARQ. Weather FAX can also be decoded to the printer port. TheVHF- 
UHF listener will be able to copy the ACARS VHF aviation teletype 
mode plus GOLAY and POCSAG digital pager modes. Off-the-air 
decoding of DTMF, CTCSS (PL) and DCS is also supported. The M- 
400 can even be programmed to pass only the audio you want to hear 
based on CTCSS, DCS or DTMF codes ofyour choosing. The M-400 
can run from 12 VDC or with the supplied wall adapter. The American- 
made Universal M-400 is the affordable accessory for every short¬ 
wave or scanner enthusiast. Only $399.95 (+$6 UPS). 


Universal Radio 

6830 Americana Pkwy. 
Reynoldsburg, OH 43068 

♦ Orders: 800 431-3939 

♦ Info.: 6141866-4267 


FREE CATALOG 

This huge 100 page cata¬ 
log covers everything for 
the shortwave, amateur 
and scanner enthusiasts. 

Request it today! 
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The classes are divided by language, 
kinds ol homes, the clothes they wear, 
the clubs they belong to, the kinds of 
cars they drive, their furniture, the foods 
they eat, and so on. Hams, as I men¬ 
tioned, tend to center on lower middle 
class, with almost no lower class people 
attracted to the hobby, and only a few of 
the upper middle class. We have a few 
doctors, lawyers, and business execu¬ 
tives, but very few of these are particu¬ 
larly high-eamers. Hams tend to center 
in the $35,000 to $65,000 family income 
range. 

The positive side of this sociological 
excursion is that, being of a similar class, 
hams tend to be able to get along with 
each other easily. It results in our ability 
to talk about things of common interest 
during our contacts. We tend to have 
common backgrounds. If you've ever at¬ 
tended a major hamfest or convention 
you can see this . . . particularly when 
you compare the mix of people with a CB 
convention. Different group of people en¬ 
tirely. So it’s no wonder hams tend to 
look down on CBers. We haven’t com¬ 
pletely eradicated class consciousness 
in America yet. 

Taking all that into consideration we 
have a littie problem for you to talk about 
and come up with some ideas. If we’re 
going to continue to have a government 
franchised and supported hobby for mid¬ 
dle-class white men we’ve got to find a 
way to justify our use of billions of dol¬ 
lars In public resources. We’ve got to 
come up with some solid reasons why 
the rich and the poor, and the other 
99.6% of the middle-class, should fund 
our fun. 

Please advise. 


Wayne Hates CW! 

Our CW religious fundamentalists 
will accuse me of hating CW. I don’t 
hate it I don’t love it either. Do I have 
any other choices? Yes, I’m opposed to 
using a code test to keep people out of 
the hobby. We don’t demand a typing 
test for new hams so we know they’ll be 
adept at RTTY and packet and not 
have to sit there staring at their key¬ 
board, trying to find the letter they want. 
We don’t even ask newcomers to pass 
a spelling test. 

CW is a fun mode and should be 
kept that. Those of us who enjoy batting 
out our conversations with a key should 
do it because it’s fun. Instead we’ve 
made the code the biggest ogre keep¬ 
ing people out of the hobby. That’s one 
way to make absolutely sure that few 
newcomers enjoy the code. 

When l first started going to ham- 
fests they all had code copying con¬ 
tests, complete with certificates. I'll al¬ 
ways remember W2ECL, the local code 
champ, winning the contest at the Hud¬ 
son Division Convention in 1938. He 
slaughtered ’em. I’ll bet we can make it 
a matter of pride to be good at code by 
running competitions at hamfests and 
conventions. 

One-Class License! 

Other than giving up your ability to 
be overbearing toward those lower li¬ 
cense classes, what have you against 
opening all of our bands to all classes 
of license? 

What I’d like to see is a license is¬ 
sued by ham clubs to members who’ve 
demonstrated their knowledge of our 
rules, who have an understanding of 


the various modes available to us, and 
who have shown they know how to op¬ 
erate. You want to be a ham? Join a 
club and get some training. 

Just as important would be the right 
of the club to take the license away if 
the member they endorsed does bad 
things. We make it far too difficult to de¬ 
license our crazies. A ham license is 
not a right, it’s a priviledge, and it 
should be able to be taken away as 
easily as it’s given. Make sense? 

I’d rather see clubs handling these 
problems instead of lawyers and the 
courts. 

CW Again 

I got a letter from a nervous nelly 
who was afraid of appearing in print. It 
said. “I wish you’d quit picking on all us 
old CW operators! I’ve been a ham 
since I was 15 and still love CW and 
work it 90% of the time. My time on the 
air is half rag-chewing and half DXing, 
mostly on a band you don’t like, 30 me¬ 
ters." My answer: Dear Nervous, as far 
as CW is concerned, I’ll be even more 
supportive of it when you stop insisting 
on jamming it down everyone’s throat 
just because you enjoy It. CW is a fun 
aspect of the hobby and should not be 
used as a weapon to keep out 90% of 
the kids we might attract out of the hob¬ 
by. CW is fun, but It’s like playing with 
antique cars in that It’s a hundred-year- 
old technology and it’s pathetically out¬ 
dated. 

Japan Has 1.3 Million Hams! 

Not bad for a country with half our 
population. Now, if you think the ham 
bands are crowded here in America, 


wait’ll you get anywhere near Japan! 
It's no wonder that they are leading the 
world in UHF pioneering. It’s really 
amazing to look through the Japanese 
CQ Ham Radio and see all the fantastic 
experimenting and building they are do¬ 
ing. That’s probably one of the reasons 
their electronics parts business is still 
going strong, while ours is long-gone 
unless you hit that mother of all junk 
piles, the Dayton Hamvention flea mar¬ 
ket. 

When you visit Tokyo, if you're a 
ham you’ll be heading for the fabled Ak- 
ihabara section of town, where endless 
small shops are teeming with young¬ 
sters shopping for parts. It’s even better 
than the old Cortlandt Street (NYC) 
shops, where I spent much of my youth 
... and my allowance. 

Japan is going bananas over mobile 
radios. They had 5 million transmitters 
licensed in 1989, and have been in¬ 
creasing about a million a year since 
then. 

The World Direction Finding 
Championship 

185 hams from 23 countries gath¬ 
ered in Siofok, Hungary, last September 
to participate in the 6th World ARDF 
Championship contest. No, no one was 
there from the U.S. They did have par¬ 
ticipants from all over Europe and even 
from Japan, China, and Mongolia! It’s 
pretty sorry that we Americans couldn’t 
even field one crummy team for a world 
championship ham contest like that. I 
guess our clubs are too busy with busi¬ 
ness meetings to promote amateur ra¬ 
dio as a sport. 


- Packet Radio - 

Portable & Affordable! 



Model BP-1 
Packet Modem 
Made in U.S A. 


★ Simple Installation 

★ No External Power 

★ Smart Dog™ Timer 

★ Perfect For Portable 

★ Assembled & Tested 

★ VHF, UHF, HF(10M) 


Whether you’re an experienced packeteer or a newcomer wanting to 
explore packet for the first time, this is what you’ve been waiting for! 
Thanks to a breakthrough in digital signal processing, we have 
developed a tiny. fuJ 1-featured, packet modem at an unprecedented 
low price. The BayPac Model BP-1 transforms your PC-compatible 
computer into a powerful Packet TNC, 
capable of supporting sophisticated features 
like digipeating, file transfers, and remote 
terminal access. NOW is the time for YOU 
to join the PACKET REVOLUTION! 


liatrtnmiui 

J Incorporated 


400 Daily Lane 
P.O. Box 5210 
Grants Pass, OR 
97527 



1-800-8B AYPAC 

fHjB 1-800-822-9722 
tiSSU (503)474-6700 J 


CIRCLE 269 ON READER SERVICE CARD 


ANY RIG—ANY ANTENNA 
AUTOMATICALLY 


Let’s get frank about HF antennas. Most hams try to put 
resonant antennas up for every band. For those with the 
room, great! But for the rest of us, limited to perhaps a 
single long wire or some other compromise antenna, the 
SGC SMARTUNER is the ideal solution, its onboard com¬ 
puter selects exactly the right inductance and capacitance 
from more tban one haif million possible combinations. 
Then :it. remembers die setting so your rig mil ffitune in 







SGCBufldmg,13737 S.E. 26th SL, BelW, WA 98005 USA Fax 206-74fr6384 Tel. (206) 746-63L0 | 

CIRCLE 188 ON READER SERVICE CARD 


CIRCLE 188 ON READER SERVICE CARD 

73 Amateur Radio Today August, 1993 85 





The 2m contest top places werewon 
by Ukrainia, Russia, Hungary, 
Czechoslovakia, and China. The 80m 
division winners were Ukrania. Russia, 
China. Germany, Hungary, and 
Czechoslovakia. 

A Dozen New Countries Announced! 

DXers Have Group Nervous 
Breakdown 

You're going to like my sneaky plan 
for generating a whole bunch of new 
countries. Could eventually be dozens. 
Real new countries, too. How do I think 
these things up? And this brainstorm 
has the added benefit of not only gen¬ 
erating billions of dollars in new busi¬ 
ness, but also saving the U.S. a bundle. 

Let me start from the beginning and 
show you how this whole concept de¬ 
veloped. It all had to do with the in¬ 
creasing pleas for the U.S. to support 
the disintegrating situation in Russia. 
Being a conservative and an en¬ 
trepreneur, I'm a natural enemy of so¬ 
cialism and communism, so I’m not a 
big fan of giving money away. I'm in fa¬ 
vor of the “teaching 'em how to fish" ap¬ 
proach. 

Financing Russia 

Russia, to no one’s surprise, is in 
one hell of a mess. Yes, it’s a self- 
brought-on mess, so we’re not terribly 
inclined to ante up now that they're 
passing the hat. Just look at the misery 
and expense the USSR caused the 
world over the last 50 years! 

So here we are at a time when our 
Congress has already borrowed to the 
hill to pay off lobbyists’ demands for 
pork and entitlements. It’s a really terri¬ 
ble time to see Yeltsin, tin cup in hand, 
begging to feed his starving family. 

Russia, and the other ex-Soviet re¬ 
publics. are in awful shape. They 
haven't the infrastructure, the legal sys¬ 
tem, the banking system, or even a po¬ 
litical system to help them cope with 
what’s happening. Worse, the mess in 
Yugoslavia could well be just the begin¬ 
ning of a whole series of tribal wars. 

I had an opportunity to go over to 
Russia and The Ukraine last year with a 
University of Virginia group to help 
teach them more about capitalism and 
entrepreneuriallsm. But without roads, 
communications, power, a business-ori¬ 
ented legal system, food distribution, 
and so on. I didn’t see how I could real¬ 
ly help much. The team, on their return, 
confirmed my suspicions. 

Well, you’ve got plenty of sources for 
in-depth recitals of the problems facing 
the Soviet Republics. I’ve found Foreign 
Affairs particularly helpful, plus articles 
in Forbes, Fortune, the news maga¬ 
zines, and The Public Interest. 

Yes, I’ve visited Russia. And the 
Ukraine. 

Since the collapse of the USSR 
we’re the only world superpower, which 
has for some reason been translated In 
many minds into America being respon¬ 
sible for solving all of the problems of 
the world. Not just those which pose 
threats to us, but those which pose 
threats to anyone. Methinks I detect an¬ 
other liberal agenda . . . another “let’s 
tax everyone and spend the money to 
do a social good." And never mind that 
the recipients will probably end up hat¬ 
ing us for it. We’ve never had much 
success with buying friendship. 

Buying Things Instead of Friendship 

A few years ago there was a call by 
the Russian ambassador for proposed 


solutions to the problems facing the 
USSR as communism collapsed and 
they were facing massive changes. I 
remember sending a letter with my 
proposal for solving their problems. I 
felt that the single most critical need for 
all the new republics was a stable cur¬ 
rency. Russia, for instance, needed to 
make the ruble convertible. To do lhat 
they needed to back it with something 
which had acknowledged value. They’d 
already plundered much of their gold 
hoard, so there wasn’t nearly enough 
gold left to back their currency. Worse, 
to meet the demands for military, bu¬ 
reaucratic, and state-owned business 
payrolls, the printing presses were 
cranking out tons of ever more worth¬ 
less rubles. 

I pointed out that the Soviet re¬ 
publics did have one very solid asset 
which could be used to back their cur¬ 
rencies. The governments own almost 
everything ... the land, homes, facto¬ 
ries, the railroads, and so on. If the ru¬ 
ble, for instance, could be backed by 
the real value of these assets, It could 
become convertible. The value pledged 
would have to be internationally accept¬ 
ed for it to work. 

Thus, if the government of a republic 
wanted to keep the ruble presses run¬ 
ning, they’d have to pledge more and 
more of their assets to back the new 
notes. This eventually would have a 
chilling effect on the normal bureaucrat¬ 
ic tendency to ignore inflation. 

This would set the stage to make it 
possible for foreign aid to be sent in ex¬ 
change for assets instead of mere gifts 
. . . loans, they’re called. I know I'd fee! 
a lot better about American loans to for¬ 
eign countries if I knew we were getting 
something of value in return . . . some¬ 
thing more than hate. At least then, 
when we pour more billions into the 
Swiss bank accounts of third world 
tyrants, we'd end up owning something. 

But what about that inflation busi¬ 
ness? If we “buy" land at $50 an acre in 
return for lending money to a tyrant, 
what happens when the value of the 
land drops to $5 an acre? Unk screwed 
again? Nope, if we get good value for 
our “loans" we could care less how bad¬ 
ly they inflate their currency. The prop¬ 
erty we get in exchange will hold its val¬ 
ue. 

So Why Can’t They Just Take It Back? 

The assets they’re exchanging for 
“loans" will only be recoverable if they 
repay the loans . . . plus interest and 
the value of any improvements we’ve 
made, and with inflation factored in. 
What I have in mind is the actual own¬ 
ership of any real estate or other prop¬ 
erty by the United States or any other 
loaning country, for that matter. This 
property would be ceded to us and thus 
be a part of America and not be subject 
to their laws or expropriation. Yes, this 
is a tough bargain, but if they want to 
borrow money we need to have some 
real security to guarantee Its return 
(with Interest), or something of real val¬ 
ue in exchange. And none of this 99- 
year lease business which has come to 
haunt Brilain in Hong Kong. 

We sure could use some land for 
American military and business out¬ 
posts in the countries we have been 
giving billions of dollars to. We'd also 
have to be granted access via air, sea, 
and land to our enclaves. Make sense? 
And each of these enclaves would obvi¬ 
ously count as a new country. 

The alternative of not getting our 


money is always there for the countries 
to choose. 

Again, my perspective Is from that of 
capitalism instead of socialism. The so¬ 
cialist impulse, which is so strong at 
times, is to take from the rich and give 
to the poor. Never mind why the people 
you're taking it from are rich or why the 
people you’re giving it to are poor. Nev¬ 
er mind that the poor spurned educa¬ 
tion, while the rich worked their asses 
off to be educated and then to be suc¬ 
cessful in their work. 

It turns out that there are very few 
well-educated poor (other than teach¬ 
ers), and few uneducated rich. Teach¬ 
ers and bureaucrats, who tend to think 
in socialist terms, with disappointingly 
few exceptions, have their own self- 
made hell. 

The capitalist approach Is a quid- 
pro-quo. If you want money from me, 
what’ll you give me for it? This ap¬ 
proach could put a whole new spin on 
our Incredibly generous loans to the so¬ 
cialist country of Israel. And don’t you 
wish we'd ended up with more than a 
fleeting sneer of gratitude for our invest¬ 
ment in Kuwait? As I’ve pointed out In 
the past, gratitude Is one of the least 
felt and most transient of all human 
emotions. Isn’t there a platitude about 
never lending money to friends? Well, it 
turns out that we never seem to. 

I’d love to see an American enclave 
in Jordan in return for the billions we 
poured into that country. Hell, we’d own 
most of the south end of Israel by now if 
we’d bargained, and we'd be able to 
build our own settlements. We might 
even be able to open some schools 
and educate the Palestinian kids to be¬ 
yond the rock-throwing stage of human 
development. On the other hand, we 
could have exported our dreadful public 
school system and made their situation 
even worse. 

It’s too late in the century lo call this 
20th century imperialism. We might call 
it 21st century capitalism. Just look at 
the success of Hong Kong, which is a 
good example of what I have In mind. 
And look at the mess they’re In now 
that the colony is about to be returned 
to China. Another good example is Sin¬ 
gapore. And Macau. 

If we’d thought of this approach a 
few years ago we could by now own 
both Aqaba (Jordan) and Eilat (Israel), 
and have a prospering capitalist en¬ 
clave on the Arabian Sea. This would 
have come in very handy when we 
wanted to cut Saddam off from the 
flood of food and munitions being im¬ 
ported through Aqaba and trucked to 
Iraq. I’ve personally seen the endless 
truck convoys involved in that opera¬ 
tion. 

And instead of just flat out giving 
alms to Egypt we could have expanded 
the Aqaba-Eilat enclave on down the 
Sinai Peninsula, making another Hong 
Kong or Singapore type of settlement. 

So what have we now to show for 
the billions we’ve poured into Africa. 
Asia and the Middle East? Bupkis. All 
we've got is a bunch of people who owe 
us far beyond anything repayable, and 
who hate our guts. Am I exaggerating? 

The next time Congress or the Presi¬ 
dent get the itch to give away money 
let's try to talk them into getting some¬ 
thing of value in return. Let’s get them 
to think of investing instead of giving. 
This isn't a bad concept here at home 
the next time our liberals want to throw 
money at social problems. Let’s consid¬ 
er how we can get something in ex¬ 
change. 


For instance, I've recommended that 
kids borrow money (with Interest) to pay 
for their educations . . . starting from at 
least the first grade. They’ll be a lot 
more careful in how they invest it and 
not be as likely to fritter their investment 
away. The same goes for unemploy¬ 
ment payments and welfare. Instead of 
taking the money away from us in pay¬ 
roll deductions before we’re unem¬ 
ployed, making us all fee! as though 
this money is coming lo us, suppose we 
made the payments as loans to the 
unemployed which would then have to 
be repaid from future earnings? Once 
repaid, the money would no longer be 
deducted from their paychecks. 

But what about deadbeats? Their 
checks could start getting smaller when 
their total payments got out over a cer¬ 
tain percentage of their most recent an¬ 
nual salary. Beyond that they’d have to 
report for work and do something. This 
crew could help keep streets clean, 
help in hospitals and nursing homes, 
and so on. We're not short of jobs that 
need doing that don’t take a lot of edu¬ 
cation or experience. 

You probably share the same feeling 
I do. When I eat out I’m paying for that 
roll and butter, so I eat it.. . even if I’m 
dieting and would never eat it at home. 
It’s difficult to turn down something that 
you’ve paid for because it seems like it 
is free. 

Hmmm, I seem to be getting off on a 
sidetrack again. But a good one. If 
Congress would insist on getting some¬ 
thing of value in return for foreign loans 
there would be fewer of them and we’d 
at least end up with something in ex¬ 
change for the taxes the IRS takes from 
us at gunpoint. We might even be able 
to make good money with our invest¬ 
ments in overseas enclaves and thus 
eventually be ale to cut our taxes. 

No, I’m not promoting 21st century 
imperialism. It’s capitalism. Mercantil¬ 
ism. 1 don’t see why any enclaves we 
get in exchange for loans would have to 
be run from Washington. They would 
not be conquered territory. They’d be 
bought and paid for. And, as we add 
value to the territories, their buying 
back would be more expensive for the 
selling country . .. which would be built 
into our purchase agreement. We don’t 
need to see our investments expropriat¬ 
ed by new tyrant-run or socialist gov¬ 
ernments. 

Britain had similar arrangements 
with Hong Kong, Sarawak, Brunei, 
Sabah. Australia, and other countries 
... all of which I've visited ... so I've 
seen firsthand how well this protective 
umbrella has worked. 

So let’s get busy and let our 
Congress know we’re opposed to the 
old style of foreign aid giveaways. Let’s 
stop just giving and making enemies. 
Let’s use our help as a way to spread 
capitalism. That will, in turn, tend to 
spread democracy. 

If Russia is in desperate need of a 
bailout, and if we really can afford to go 
deeper in debt to help them, let’s find 
out what we can get In return. Some¬ 
place where we can start sewing capi¬ 
talist seeds in an enclave that used to 
be Russian. How about a couple thou¬ 
sand or so acres up around Yvborg, on 
the Baltic Sea, not far from Helsinki and 
St. Petersburg? That would be a great 
spot for a capitalist enclave, and it 
would tend to help the Russians In their 
conversion to capitalism. I’ll start pack¬ 
ing a rig to put it on the air. 

Now, what other countries are in that 
line for U.S. handouts? B1 
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m Number 27 on your Feedback 

New products 


Compiled by Charles Warrington WA1RZW.'< 

GLEN MARTIN ENGINEERING 

Glen Martin Engineering has 
announced the addition of two 
new roof towers to Us aluminum 
antenna support line. The pre¬ 
mier model is the RT-936, a 9- 
foot four-leg tower capable of 
mounting up to 28 square feet 
of wind load. This tower weighs 
just 78 pounds and the price is 
$378.75. 

The lighter model is the RT- 
832, weighing only 37 pounds. 
This four-leg tower stands 8 
feet tail, and will support wind 
loads of up to eight square feet. 
This tower is priced at $189.95. 

Both towers are UPS 
shipable. Both come complete 
with rotator mounting supports 
and a top plate stamped for di¬ 
rect thrust bearing boit-up. The 
towers are constructed of 
rugged 6061-T6 angle alu¬ 
minum with stainless steel 
hardware. 

For more information, con¬ 
tact Glen Martin Engineering, 
Route 3, Box 322, Boonville 
MO 65233; (816) 882-2734 , 
FAX (816) 882-7200 . Or circle 
Reader Service No. 202. 



ANTENNA SALES & 
ACCESSORIES 

ASA has introduced a new HF mo¬ 
bile antenna package for the enthusi¬ 
ast: Model HFA-COM (High Frequency 
Antenna Combination), This package 
consists of five separate frequency 
“fiberwhlps": 10, 15, 20, 40, and 75 
meters. The unique design of these 
fiberwhlps eliminates the need for re¬ 
tuning after each breakdown and set¬ 
up. The antenna Is designed to with¬ 
stand a heavy wind load with solid 
brass and chrome-plated hardware to 
handle the elements. The approximate 
assembled length is eight feet. It is 
priced at $65, plus $5. S & H. For more 
information contact ASA, P.O, Box 
3461, Myrtle Beach SC 29578; (800) 
722-2681. Or circle Reader Service 
No. 206. 


AMATEUR 

NETWORKING 

SUPPLY 

Amateur Networking Supply has in¬ 
troduced two new products designed 
especially for packet network builders: 
the Netrix Diode Matrix Board and the 
Wire Modem Adapter. 

The Netrix is used to create a net¬ 
work switching node of up to six TNCs. 
The unique stacking configuration 
eliminates the need for cables, offers 
significant performance advantages 
such as higher speed and reliability, 
costs less than similar products, and is 
compatible with all TNCs. 

Tbe WireModem Adapter is an inex¬ 



pensive yet reliable plug-in circuit that 
connects up to six TNCs together via 
their modem disconnect headers, us¬ 
ing a passive WireLan matrix. Applica¬ 
tions include connecting multiple net¬ 
work switching modes together, hard¬ 
wiring a data server into the network, 
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TEN-TEC 

TEN-TEC has in¬ 
troduced a miniature 
HF transceiver priced 
at $495. Simply plug 
In the desired band 
module and run SSB 
or CW on any ham 
band from 160 
through 10 meters. 

Measuring only 2.5* x 
7.25* x 9.75’ and 
weighing five pounds, it is about half 
the size of many small HF 
transceivers. This 50 watt travel com¬ 
panion truly fits In a briefcase with 
room to spare. A patented Jones filter 
provides variable bandwidth 9-pole 
crystal filtering from 500 Hz to 2.5 


kHz. A built-in microprocessor keeps 
the VFO virtually drift-free and handles 
the built-in iambic keyer. For more in¬ 
formation contact TEN-TEC, Inc., P.O. 
Box 8010i Sevierville TN 37864; (615) 
453-7172, FAX (615) 428-4483. Or cir¬ 
cle Reader Service No. 203. 


ADVANCED ELECTRONIC 
APPLICATIONS 

For antenna enthusiasts every¬ 
where, the new AEA SWR-121 hand¬ 
held antenna analyst provides compre¬ 
hensive antenna performance informa¬ 
tion in an easy-to-read graphic format. 
With its LCD spectrum display, the 
SWR-121 shows an antenna’s SWR 
curve over an entire frequency range, 
unlike other instruments which can 
look at only one frequency at a time. 
This battery-operated unit is designed 
for portability and easy use. 

For more Information, contact Ad¬ 
vanced Electronic Applications, Inc., 
P.O . Box C2160, 2006 196th St. SW, 
Lynnwood WA 98036; Sales: (206) 
774-5554, literature request line: (800) 
432-8873. Or circle Reader Service 
No. 201. 




DIGITAL COMMUNICATIONS 


DIGITAL Communications Inc. has 
introduced a new voice mail system for 
repeaters, consisting of the DCI-100 
computer board and the DCI-MULT1M- 
BX multi-user mailbox software. The 
board plugs into your IBM PC or done 
and connects to your radio or repeater. 
Individual messages are recorded by 
one user for replay by another. They 
are recorded on your hard disk in indi¬ 
vidual mailboxes for replay at a later 
time. The only limit on the number of 


users or messages is the size of the 
hard disk. You can store roughly an 
hour’s worth of messages for every 20 
Mb of free disk space. The DCI-100 
board is priced at $199 and the DCI- 
MULTIMBX software is priced at $60. 
For further information contact DIGI¬ 
TAL Communications Inc., 8946 Shook 
Roadl R.ft #4, Mission, B.C., Canada 
V2V 5M2; (604) 820-1162, FAX (604) 
826-0704. Or circle Reader Service 
No. 204. 


or creating a gateway between differ¬ 
ent network types. The WireModem 
can operate at 19,200 baud or more. 

Both products are compatible with 
ROSE and TheNET networks. For 


prices and more information contact 
Amateur Networking Supply, P.O. Box 
219, Montvale NJ 07645; (201) 573 - 
2717. Or circle Reader Service No. 
205. 






























Number 28 on your Feedback card 

Random output 

David Cassidy N1GPH 


mgfa Number z 

Propagation 


Number 29 on your Feedback card 


Jim Gray W1XU 


Not That Anybody Asked Me, 
But... 

... We had a great time at the Dallas 
hamfest this past June. I'll take Dallas over 
Dayton any day. 

. . . Now that the Novice license testing 
falls under the VE program, how long do 
you think it will take for the Novice license 
to go the way of the dinosaur? Also, how 
many hundreds of youngsters living in 
non-urban areas will say “ah, screw it" 
when they find out they have to convince 
Mom or Dad to drive them a hundred miles 
or more for a license test? 

. . . Why do volunteer examiners get to 
charge a fee? I thought this was a hobby. 
Let’s see, if you have 25 people show up 
for an exam session, and they each give 
you five bucks, you'd walk home with a lit¬ 
tle over $40 in your pocket (assuming that 
you split the total among the three VEs). 
Not bad for an hour’s work. 

... I hear that the new software being 
installed at the FCC licensing facility in 
Gettysburg has provisions for assigning 
special callsigns for a fee. I hope 
Congress lets the FCC keep the money 
they collect for issuing custom callsigns. 

. . .Our sister publication, Radio Fun, 
achieved something unheard of in the pub¬ 
lishing world. A "renewal percentage" is 
the number of renewals a magazine gets 
every month, compared to the number of 
people whose subscriptions expire in that 
month. Anything over 70% is considered 
excellent [73 consistently has a renewal 
percentage of around 80%), In February, 
Radio Fun had approximately 3500 expira¬ 
tions, and only 3 subscribers didn’t renew. 
That’s close enough to call it a renewal 
percentage of 100%. It's gratifying to know 
how much the readers of Radio Fun love 
Iheir magazine, 

... We had a nice 6 meter opening on 
the East Coast last week. From my shack 
in New Hampshire (using an antenna cut 
for 10 meters), I heard stations in Virginia 
and South Carolina. I was on the phone 
with Gordon West yesterday (he lives on 
the West Coast) and while we were chat¬ 
ting his 2 meter radio started receiving the 
beacon from Hawaii. Ah, doncha' just love 
summer band condilions! 

... Why is it so difficult to get people to 
have a real conversation on the ham 
bands? We have got to stop this "three- 
minute monologue then give your callsign” 
type of QSO. You don’t do that with your 
buddies on the local repeater, so why do 
we all turn into Edward R. Murrow when 
we get on HF? 

. . . I’ve got my 20 meter portable QRP 
station all set for my summer camping 
trips. 

. . . Could you guys on 20 meter CW 
slow down a little? I haven’t worked a 
whole lot of CW lately, and I'm a little rusty. 

... Does anyone ouf there know how to 
keep deer from eating your tomatoes? 
Last year, I started about 30 tomato plants 
from seed, in my kitchen window, in the 
middle of February. I babied those little 
plants and had enough plum tomatoes 
ripening by August to last us ail winter (if 
you’ve never made tomato sauce with 
fresh garden tomatoes, you don’t know 
what you're missing), t didn’t think the deer 
would eat tomatoes. Boy, was I wrong! I 
went away to the National Convention last 
year, and when I got back, there wasn’t a 
single tomato left. 

I’ve got three dozen tomato plants of 


several different varieties growing in my 
garden this year, and short of building a 
fence, I can’t think of anything that will 
keep the venison from dining on the fruits 
of my labor. Send your gardening tips to 
me, c/o 73. 

. . . Could you guys on 20 meter CW 
please slow down just a little bit more? I'm 
rustier than I thought. 

... Would anyone out their like to trade 
some ham gear for an ultralight vehicle or 
smalt plane? Send your inquiries to ‘The 
Poor Pilot", c/o 73. 

. . . Speaking of aviation, if you’re into 
flying and are at all interested in the areas 
of experimental, homebuilts, kitplanes or 
ultralights, you really ought to be reading 
Kitplanes magazine. The publication is ex¬ 
tremely well done, and the head honcho is 
a ham! 

. .. Why do some of you insist on send¬ 
ing mail to my home address? If you want 
to respond to me in my capacity of Associ¬ 
ate Publisher of this magazine, please 
write to me at the magazine. It really irks 
me when I get business mail at home (and 
I never answer it). 

. . . President Clinton still hasn't found 
anyone to head up the FCC. The woman 
he was rumored to have chosen has with¬ 
drawn herself from consideration, so as of 
this writing its anybody’s guess. 

... As I’m writing this, President Clinton 
is having a chat with shuttle astronauts. He 
jusf mentioned the SAREX program! Hey, 
maybe we should get Chelsea’s school 
signed up for the next SAREX mission. 
Just think of the positive publicity for ama¬ 
teur radio. 

... I’d like to get into ATV. 

... Speaking of ATV, I hear that there is 
a move afoot to change the rules so 
ATVers could broadcast music as part of 
an ATV transmission. I'm not so sure this 
is a good idea. What do you think? 

. . . Ummm, you guys on 20 meter CW 
—just a little slower and I think I’ll be all 
set. 

... Have you checked out America On- 
Line yet? If you're using Prodigy, you'll be 
amazed at how fast a real online service 
can be. AOL doesn’t mind lor sale" mes¬ 
sages, doesn’t censor like Prodigy does, 
doesn’t force you to read ads, doesn’t 
charge extra for downloading software, al¬ 
lows you access to Internet e-mail, and it 
has live conference areas, so you can 
communicate in real time with a whole 
bunch of people about any topic under the 
sun. There's a great ham radio area, too. 
My AOL address is “D Cass.” If you check 
it out, send me a note. 

. . . Watch for Wayne Green’s re-entry 
into the computer publishing field^coming 
to a newsstand near you this summer. 

. . . Wayne's other new magazine, The 
Secret Guide To Music , is growing like 
gangbusters! If you're a corporate music 
slave, you probably wouldn't be interested, 
but if you are the adventurous type and 
would like to find out about thousands of 
independent recordings, you really should 
check it out. They can be reached at the 
same address as 73. 

... I love to run into 73 and Radio Fun 
readers on the air. Look for me on Satur¬ 
day and Sunday mornings on the 40 and 
17 meter bands (10 meters, too, when it’s 
open). You can always send a message 
via packet to N1GPH@WA1WOK.NH. 

. . . OK—you guys on 20 meter CW 
—just a little slower—please. 
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Jim Gray WlXU 
210 Chateau Circle 
Payson AZ 85541 

Just when you thought the lousy July 
conditions were going to end, you find out 
the first days of August are probably going 
to be worse! However, from about the 5th 
through the 18th, it looks like conditions 
will be Fair or Fair to Good, with the better 
days from about the 14th to the 18th. Un¬ 
fortunately, the days between the 19th and 
24th are expected to be Poor or Very Poor, 
but improving slowly, so that the days be¬ 
tween about the 25th and the 31st will be 
vastly improved, compared to the previous 
week. 


30-40 Meters 

On Good days, expect openings from 
after dark to local sunrise to most parts of 
the world. Expect daylight short skip from 
100 miles to 1,000 miles and beyond 
1,000 miles after dark. 

80-160 Meters 

Openings will occur on some days dur¬ 
ing darkness hours and again around sun¬ 
rise on Good days. Expect frequent trans- 
equatorial skip 100-1,000 miles during the 
day (if we’re lucky) and beyond 1,000 
miles after dark. Noise is abating from 
summertime levels. On 160 meters, condi- 


I expect the ionosphere to be greatly 
disturbed and the earth’s magnetic field to 
be at the major storm level sometime be¬ 
tween the 20th and 23rd. 

In general, August is a “blah" month for 
HF propagation, but normally conditions 
improve as September and the fall equinox 
approach. Bear in mind that we are 
now dealing with low to moderate 
solar activity as Cycle 22 rapidly 
nears its 11-year minimum. 

10-12 Meters 

There will be reasonable open¬ 
ings on north-south paths occa¬ 
sionally during the afternoon hours. 
Sometimes there will be F2 open¬ 
ings to Pacific spots and rare ones 
to Europe early in the day during 
the days marked Good on your 
chart. Short skip 1,300-2,300 
miles. 

15-17 Meters 

Regular DX openings are ex¬ 
pected on days marked Good and 
are expected In the Southern 
Hemisphere during daytime hours, 
especially in the afternoon. Expect 
occasional openings on east-west 
paths to Europe or Africa on days 
marked Fair to Good, with rare ex¬ 
cellent conditions to all parts of the 
world on a few days. Short skip 
1,000-2,000 miles. 


20 Meters 

This is probably your best bet 
for worldwide DX on Good days, 
with the band opening from sunrise 
to a bit after sunset locally. Early 
mornings and late afternoons pro¬ 
vide peak conditions. Short skip 
will range from about 750 miles to 
2,000 miles frequently. 


tions peak after midnight and again just 
before dawn. This is the best "night-owl" 
band for those who are able to take advan¬ 
tage of it. No openings are expected dur¬ 
ing the day, however, but during darkness 
hours, you’ll work short skip out to 1,000 
miles and more. (Q 
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Vox Pops 

A letter from Richard KC4YQL got 
me to thinking. Now, you know that's 
gonna make trouble. And sure enough, 
trouble It Is. But I think you’re going to 
like it, If you’re just a bit anti-establish- 
mentarian. As an admitted proponent 
of disestablishmentarianism, I hope 
you go for it. 

Richard made the usual mistake of 
coming up with a good idea and 
proposing it to the ARRL Now you'll 
find no one more enthusiastic and sup¬ 
portive of the wonderful works being 
done by our esteemed League than 
your semi-humble servant. But, even 
in my unabashed admiration for the 
Newington Marvel, I do occasionally 
admit to some of the very slightest of 
misgivings about their bureaucracy 
and inertia, which in rare instances can 
give one the impression we're trying to 
deal with a federal agency. I'm always 
saddened when the true worshippers 
of our Radio Relayers blow my slight¬ 
est ol criticisms totally out of propor¬ 
tion, often subjecting me to outrageous 
vilification and slander. But that's in the 
same vein as Rushdie’s problem with 
the equally religiously obsessed aya¬ 
tollahs of Iran. 

That aside, let’s get down to brass 
tacks. No, I can't put that all aside yet. 
Sorry. But Richard’s proposal has a lot 
to do with what a few malcontents per¬ 
ceive as a weakness on the part of the 
League. Heresy, of course, but these 
things have to be faced and resolved. 
It has to do with the false perception 
that the League’s Board of Directors is 
far more involved with carrying mes¬ 
sages from headquarters to the un¬ 
washed than in carrying the wishes of 
the unwashed to those high on Olym¬ 
pus ... known locally as Newington. 

Why not, begged Richard, let us 
lowly members comment on proposed 
rule changes before a firm position is 
taken before the FCC? Well, of course 
we old-time members know that we al¬ 
ways have the right to write and ex¬ 
press our opinions to HQ. Of course, I 
can’t recall any Instance, at least in the 
50 or so years I’ve been a member, 
when these comments were taken into 
consideration. But that may be due to 
the admittedly faulty memory of a dod¬ 
dering old-timer who is gradually slip¬ 
ping into the pre-seniiity stage. That’s 
what happens when one retires and 


has too much time on one’s hands. 

But I happen to like the basic Idea. 
In fact, why not take this one step fur¬ 
ther? Instead of coming up with good 
(and bad) ideas for rule changes and 
then dropping the ball ... or far worse, 
sending them to the FCC . . . how 
about our starting a Vox Pops section 
in 73 where your proposals can be ex¬ 
posed for the brilliance or the stupidity 
they represent? We’d print ’em and the 
readers would then have an opportuni¬ 
ty to congratulate you for your bril¬ 
liance or vent their spleens over your 
incredible ignorance. The end result 
would be a reader poll. Those with 
enough support would be forwarded to 
the FCC for action and the rest would 
be given at least a decent burial. 

Now, I know this whole concept is 
going to give the ARRL Board mem¬ 
bers fits. Only the League is supposed 
to interface with the FCC. All of us 
hams are supposed to first get the AR¬ 
RL to agree with our proposals and 
then let Ihem take it from there. Alas, 
the League's past record on reflecting 
the actual wishes of the members 
hasn’t been exemplary, tending more 
to represent the interests of the Direc¬ 
tors and those we've elevated via the 
Board to Olympus. I still vaguely re¬ 
member the many years I fought the 
ARRL to get FSK permitted below 2m. 
They put up one hell of a battle, but 
they eventually lost. 

The League, bless them, seems 
firmly rooted in the past CW, that fas¬ 
cinating artifact from the 19th century, 
is obsessive. Many of us are eagerly 
awaiting a carbon dating report on lest 
equipment discovered in the ARRL 
lab. 

So, if you have some ideas for rule 
changes that you think are important, 
let's send them up for some flak from 
our inexhaustible supply of negative 
old-timers, who are against almost any 
changes, no matter how needed. If, af¬ 
ter the smoke clears, the readers give 
a thumbs up vote, we’ll submit your 
gem to the Commission and cross our 
collective fingers. How’s that play for 
you? 

So let’s see some samples of your 
genius coming in to Vox Pops, 73 Am¬ 
ateur Radio Today, Peterborough NH 
03458-1107. Maybe we can get this 
confounded hobby into usable shape 
yet. 


Calling All Entrepreneurs 

A note from Al Warsh N6UHF 
brought an article In the April Mensa 
Bulletin to my attention. It had to do 
with the need for a better avalanche 
beacon transmitter for skiers who get 
their jollies skiing in avalanche-prone 
areas. It seems that the current crop of 
such devices left enough to be desired 
so no one was able to locate a chap 
(or his body) who was in the wrong 
place at the wrong time last winter. 

My advice is to take up downhill ski¬ 
ing and try to stay on the trails. This 
has been my approach and it’s worked 
perfectly for me in 25 years of skiing. 
Yes, I know it’s more expensive ... un¬ 
less you’re my age and can ski free 
most places ... but It is safer and 
more exciting. Oh, I tried cross-country 
skiing. Bor-ring. I haven’t seen my 
cross-country skis, boots, and collec¬ 
tion of waxes recently, so some past 
employee is probably enjoying them. 
Or has sold them. 

If you’re into experimenting, you 
might want to see whal you can do. 
You want to find out what the current 
crop of beacons do, so you can do 
much better. I wish I'd saved some of 
the snow from last winter lo help you 
experiment. We had plenty along in 
March. You need to find out what fre¬ 
quencies can get through about six 
feet of snow and for what range. Then 
you have to package the transmitter so 
it doesn't take a dog-sled to cart the 
power supply. 

Once you have a nice small pack¬ 
age and a manufacturing facility, if you 
don't have the money lo finance the 
project you then have to find a venture 
capital outfit that will fleece you of ev¬ 
erything in short order. They’ll move 
the manufacturing to Taiwan, where 
copy-cat firms will clone the product, 
quickly putting the venture capital firm 
out of business. You’ll end up with the 
comforting knowledge that it’s your in¬ 
vention that’s selling lo millions of 
cross-country skiers through Eastern 
Mountain Sports and other ski outfit¬ 
ters. 

While on the topic of entrepreneurl- 
allsm, several readers of my book, De¬ 
clare War, have mentioned that they’ve 
found it a gold mine of entrepreneurial 
ideas. Of course. I can't help coming 
up with more and more ideas for ways 
to make money. If you’ve bought the 
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book perhaps it's time to sit down and 
start reading it. But then you probably 
have your ear plugs screwed in tightly 
so as not to be annoyed by knocks on 
the door by Opportunity. Well, it’s a lot 
easier to buy lottery tickets than to 
work, anyway. Unfortunately, the only 
number of yours that’s likely to come 
up will be that one on your ARRL Silent 
Key certificate. I'm not sure il you have 
to be a member to gel that award or 
not Better join, just in case, right? 

Gloom and Doom Revisited 

Is technology about to eliminate the 
major excuse for amateur radio’s exis¬ 
tence? We’ve been buffeted by techno¬ 
logical developments ever since WWII. 
First there was the transistor, a new¬ 
fangled contraption most old-timers 
never really quite got used to. And if 
that wasn't bad enough, then they be¬ 
gan cramming parts on boards Instead 
of on a chassis. Worse, then they 
shrunk the boards and transistors 
down to quarter-inch-square Integrated 
circuits. By this time most hams had 
bailed out. 

If we’d kept kids coming into the 
hobby we might have bridged the gap. 
Kids, not having been brought up on 
tubes, resistors, tuning capacitors and 
output transformers, were comfy with 
gates and phase-locked-loops. Alas, 
we zapped the kids in 1964 and 
they’ve never really come back. 

So here we are in the ’90s, with 
synthesized HTs and TNCs. and for 
most of us nol a clue as to what's go¬ 
ing on inside our predominantly black 
boxes. CW was replaced in the real 
world a generation ago by high-speed 
digital communications systems and 
facsimile. Now, when our rigs break, 
we don’t get out a soldering iron, we 
get out the shipping box and call UPS. 

No longer are we a technically edu¬ 
cated resource for use In time of war. 
No longer are we inventing and pio¬ 
neering new technologies as we did 50 
years ago. We’re not even doing much 
of value as good will ambassadors. 
Our one remaining claim to our billions 
of dollars in publicly-owned frequen¬ 
cies is our ability lo provide emergency 
communications. 

Some of our clubs are doing a fine 
job of this. They're outfitting emergen¬ 
cy vans and have emergency-powered 
repeaters either in place or ready to set 
up. They're set to help different ser¬ 
vices intercommunicate. And they're 
able to provide short-, medium- and 
long-range communications by virtue 
of our many ham bands. Now, I admit 
it's true that most of our emergency 
communications systems are as slow 
as Gettysburg and prone to endless er¬ 
rors. Many of them are still rooted in 
the glorious 1930s, using CW and 
voice. But we do have a growing num¬ 
ber of more modern systems using 
packet, digipeaters and networks. We 
have a few hams who are doing their 
best to set up these faster systems, 
despite endless interference from the 
officials of a national ham organization 
which I won’t mention, for fear of being 
accused of trashing Ihem, lorsooth. 

Continued on page 74 



Letters 


Number 2 on your Feedback card 


From the Hamshack 


Rickey Nievera N2MBC, Carle 
Place NY Wayne, keep up the good 
work. I wonder if you will change the 
makeup of 73 Magazine to less kit 
building and more about ham radio 
operations, hints, kinks and the like? 
How about a “sermon” on how we 
can rebuild the “image” of hams: 
stopping the chaos on 20 meters, en¬ 
couraging more activity in public ser¬ 
vice, volunteering in schools and in 
Boy Scout programs? Hams should 
be good citizens and not enemies of 
their neighborhoods because of TVI. 
Good neighbor relations should be 
stressed. Hams need to read more 
about preventing TVI, RFI, and tele¬ 
phone interference, and should ease 
up on power amplifiers during popu¬ 
lar TV hours and on weekends. The 
rule is if you have a good contact (at 
least 5/7) there is no need to use a 
linear amplifier. Give the hams on low 
power a chance to get on the air. The 
guys with big console linears wipe 
the rest of us out. It's not fair! At least 
80% of us use no more than 100 
watts. The culprits are the Extra 
Class hams. Come on—let's get to¬ 
gether and behave. Follow the rules 
and regulations. Let’s have less bull¬ 
shit talk on the ham bands. No poli¬ 
tics. Let's talk about technical items, 
computers and the like. Please—no 
politics over ham radio. 

I have been a ham for over 25 
years, as DU1EN, and now as 
N2MBC. I enjoy DX, not hearing 
about the country's problems and so 
forth. I usually hear some hams that I 
know from way back and we rag- 
chew about the old times. That is 
ham radio—friendship, learning 
about geography, etc., not too much 
foolish talk. Let’s all enjoy this hob¬ 
by—it is a great one—and not spoil it. 

You’re probably right, Hickey, We 
should not be discussing politics or 
religion over the air. As Arnold 
Glasow said, u The fewer the facts, 
the stronger the opinion,” so argu¬ 
ments about religion, where facts are 
nonexistent, are fruitless. And politi¬ 
cal arguments seem to seldom be 
based on any firmer ground, so let’s 
avoid talking about the deficit, unem¬ 
ployment, welfare, racism, our lousy 
school system, crime, drugs, the re¬ 
cession, Congressional pork and 
bribes, Clinton, Rodham, Perot, and 
other such political matters. Why am 
I reminded of The Pirates of Pen¬ 
zance, where the chorus sings, u Let 
us compromise, (our hearts are not 
made of leather). Let us shut our 
eyes, and talk about the weather. 
Yes, yes, let’s talk about the weather. 
How beautifully blue the sky, the 
glass is rising very high, continue fine 
I hope it may, and yet it rained but 
yesterday. Tomorrow it may pour 


again (I hear the country wants some 
rain), yet people say, I know not why, 
that we shall have a warm July ."... 
Wayne 

Michael Graham, Baton Rouge 

LA I am writing in response to Jeff 
Carter KK6RY’s letter (July 1993) as I 
await the arrival of my callsign from 
the FCC after having successfully 
completed the no-code Tech exam. 
I’ve read Carter’s letter a number of 
times, becoming angrier each time. 
He seems to have some horrible 
need to feel superior to somebody, 
and has apparently directed his 
pseudo-superiority attitude toward 
the no-code Techs, who he feels will 
turn the 2 meter and 70 cm bands in¬ 
to some not-so-glorified channels re¬ 
sembling CB. Perhaps he has a poor 
concept of human nature. An exam 
demonstrating a degree of knowl¬ 
edge must be taken and passed. 
CBers just aren't going to do that. 
They haven’t in the past, they don't 
now, and they’re not likely to expend 
that energy in the future. 

The no-code route into amateur 
radio was, I believe, designed to 
bring into the fold people like me— 
educated, reasonably intelligent, and 
who possess some knowledge of 
computers. I can’t, of course, speak 
for all no-code Techs, but personally 
I’m already reading and learning, and 
eventually will achieve Extra Class. 
Carter’s attitude toward us is the kind 
of elitism that cannot help but dam¬ 
age efforts to promote amateur radio. 

I am angriest when Carter writes, 
“Let the no-coders run the local bicy¬ 
cle races and show off with their 
$500 handie-talkies.” Carter appar¬ 
ently has no use for public service. 
It’s called giving something back. It's 
called serving your community. Baton 
Rouge just finished hosting the Na¬ 
tional Senior Olympics—successful 
in large measure due to the efforts of 
many amateur operators using a 2 
meter repeater, their skills in commu¬ 
nication, and a whole lot of their per¬ 
sonal time. 

I regret that Carter feels superior 
to me, and that I’m not good enough 
for him. If I run across his call on the 
air in the future, he’ll not have to wor¬ 
ry about wasting time communicating 
with me. I’ll be too busy talking with 
people who care. 

Clyde D. Nimal N8YBK, Colum¬ 
bus OH The letter by Jeff Carter in 
your July 1993 issue really burned 
me up. It is obvious to me that he 
doesn’t know what he is talking 
about. 

I have been licensed twice: once 
under the “old” system, where know¬ 
ing the code was mandatory, and 
again under the new system. 


While I felt that the old system was 
harder to work with, it did maintain a 
certain technical edge and launch 
many an electronics career, mine 
among them. I had little difficulty 
learning the code and eventually got 
a General Class ticket. But I remem¬ 
ber well one poor chap who struggled 
mightily just to be able to tell the dif¬ 
ference between a dit and a dah. For 
him, being tone deaf, this was a 
mountain to climb, not a hurdle to 
jump. To him, the present system 
would have been a godsend. I cannot 
help but wonder how many other po¬ 
tential hams we lost due to this one 
barrier. 

It is equally obvious that because 
Mr. Carter has opted to not use VHF 
anymore, that he is missing out on a 
fact that makes his whole argument 
moot. There are quite a few of those 
"handie-talkie appliance operators” 
learning Morse code and upgrading. 
Every one of them has a no-code li¬ 
cense, and one of them is hearing 
impaired! As one of the net control 
operators of the local CW practice 
net, I am well aware of the desire of 
these newcomers to upgrade and get 
on the HF bands. 

Overall, I think that amateur radio 
will survive quite well with this new 
generation of hams, code or no code. 

Steven L. Sanders N4WAK, 
Clearwater FL Wayne—-I just fin¬ 
ished reading your editorial in the 
June 1993 issue-sure am glad that 
I’m only an Advanced Class and not 
an Extra! You’re always mentioning 
the 14,313 mess and I think that it is 
time to recognize another frequency 
as being possibly the second-worst 
for Intentional interference . . . 
14,230. I am an avid SSTVer and am 
constantly amazed at the amount of 
amateurs who persist in using 14,230 
as the national tune-up frequency, 
even when there are at least four or 
five stations actively talking or send¬ 
ing SSTV images that anyone with a 
piece of wire for an antenna would 
hear (if they listened first). 

You also solicited comments from 
those of us who have purchased a 
new piece of equipment on what we 
have gone through getting it to oper¬ 
ational condition. I have always 
leaned towards the purchase of 
ICOM gear, both for VHF/UHF and 
HF, and have recently purchased a 
new ICOM IC-W21AT dual-band 
handie. The radio is excellent and 
operates as well as the IC-W2A that 
it replaced. It takes awhile to learn all 
the bells and whistles even though it 
has an “Al” button for those of us 
who need some artificial intelligence. 

I am very happy to see that com¬ 
panies like W & W Associates have 
come out with “universal” chargers 
that are capable of being fitted with a 
reasonably priced adapter so it can 
be used with a variety of radios. One 
of my major gripes over the last cou¬ 
ple of years has been the ridiculous 
cost of a rapid charger for amateur 
handie-talkies. I mean, come on, get 
serious . . . you can buy a 9.6 volt 


rechargeable drill with a battery pack 
and a quick charger for around $50 
at any hardware store, so why does 
an amateur charger have to cost so 
much? You always hear the old song 
and dance about how small the ama¬ 
teur community is versus any other 
consumer base and how they have to 
charge more, etc. I think they know 
that most people who buy an HT wilt 
also buy a rapid charger (for obvious 
reasons) and It’s just their way of 
showing us how much they appreci¬ 
ate taking our hard-earned money. 

I want to thank you for the articles 
you have published in the last year or 
so dealing with amateur slow-scan 
TV. The number of people on 14,230 
and 14,233 using the SSTV mode 
has increased faster in the last year 
than in all of its previous years. Now, 
if we can just educate the rest of the 
amateurs out there and make them 
realize that we need a good 5 kHz of 
band above and below these two fre¬ 
quencies it would be great. We vol¬ 
untarily constrain ourselves to oper¬ 
ating SSTV and FAX modes on just 
these two frequencies on 20m and 
we could just as easily go anywhere 
and do it but we don't—we respect 
the rest of the ham population. Hope¬ 
fully, we will soon be using advanced 
digital modes for transmitting images 
and possibly linking the sending and 
receiving stations and using error- 
correction, but right now It's more like 
RTTY than AMTOR. 

Good luck and keep on fightingl I 
don’t always agree with everything 
you say In your editorials but I never 
fail to come away thinking, “What if 
he’s right?” Glad to see someone al¬ 
ways taking shots at the ARRL, they 
need someone to snap at their heels 
and keep them (somewhat) in line! 

Ed Campbell KD4SMQ, Macon 

GA As a new no-code ham, I sub¬ 
scribe to several magazines, includ¬ 
ing 73. When you asked for informa¬ 
tion on how we liked our new equip¬ 
ment, I thought I’d write with my ex¬ 
perience. 

Like many new hams, my first ra¬ 
dio choice was an HT. Nothing gets 
you “on the air” as quickly or as 
cheaply. I purchased a Standard 168 
and really love it. It is very well-built: I 
have even dropped it onto a concrete 
floor with no damage. At home I con¬ 
nect it to an attic antenna and power 
supply. I also use it with a mobile 
mag mount, but often I just carry it in 
the car with the rubber duck and hit 
the local repeater just fine. 

I am working on the 5 wpm code 
to obtain my Tech Plus, but I must 
admit that it is not much fun and I of¬ 
ten wonder, “What’s the point?” Un¬ 
less you can copy 13 wpm, there is 
little HF voice available to the new 
ham. 

Question: With all the new no¬ 
code hams out there, why don’t the 
manufacturers produce 6 meter rigs? 
a 2m/6m dual-band mobile would in¬ 
terest me. 

Thank you for your magazine. How 
about some articles on 6m fun? Q] 
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QRX ... 


Nervous Habit _ 

The Associated Press reports the mystery 
of an electrician’s lead poisoning was solved 
when the man revealed he enjoyed chewing 
bits of plastic coating he stripped off wires. A 
routine blood test indicated 48-year-old Elmer 
Galbraith, who lives near Johnstown, Ohio, 
suffered 10 times the normal lead level for 
humans. 

Galbraith knew something was wrong 
when he sensed a tingling in his fingers and 
began suffering from memory loss and dimin¬ 
ished math skills. The unusual case was doc¬ 
umented in a government report which issued 
a warning about the hazards of chewing plas¬ 
tics which may contain lead. TNX A.PJScott 
Schram KN4L 


Windy City Scanners Safe 

Members of the Chicago Area Radio Moni¬ 
toring Association are breathing a collective 
sigh of relief after waging a successful battle 
against the Chicago Scanner Bill. Jon Peter¬ 
son N90UM contacted this publication back 
in July when he found out members of the 
Chicago Board of Aldermen had proposed 
passing an ordinance which would have 
made owning a scanner a crime. 

The names and addresses of these aider- 
men and details of their proposal spread like 
wildfire to computer bulletin boards across 
the country—including the 73 BBS. Jon re¬ 
ports that the response was impressive 
enough to cause the Chi-town leadership to 
do an about-face on the issue. The revised 
ordinance proposal punishes only those indi¬ 
viduals who use scanners to commit crimes 
or interfere with police. A pat on the back for 
those who wrote letters. TNX N90UM/The 
Chicago Area Radio Monitoring Association. 


Mega-Telescope _ 

The largest single integrated astronomical 
instrument in the world formally entered ser¬ 
vice on August 20, when the Very Long Base¬ 
line Array (VLBA) was dedicated at cere¬ 
monies in New Mexico. The continent-wide 
radio telescope system is the culmination of a 
half-century of development in radio astrono¬ 
my. 

The VLBA offers scientists the most de¬ 
tailed views of celestial objects available from 
any telescope on earth or in space. With 10 
receiving stations distributed across 5,000 
miles of US territory, its radio vision is sharp 
enough to read a newspaper in New York 
from the distance of Los Angeles. 

To make images of astronomical objects, 
the VLBA uses ultra-sensitive radio receivers, 
superfast tape recorders, atomic clocks accu¬ 
rate to within one second in a million years. 


and a high-performance computer that can 
perform 750 billion computations per second. 
The project is funded by the National Science 
Foundation. TNX National Radio Astronomy 
Observatory. 


Quick Charger Extends 
Battery Life _ 

A small Austrian company— Enstore R&D 
GmbH in Graz— has come along with a quick 
charging technology which not only does not 
harm batteries, but may actually extend their 
usable lifespan. A new chip is used to moni¬ 
tor the state of the battery’s charge during the 
recharging process. Doing so allows the 
charger to feed the battery as much current 
as it can handle without causing heating or 
gassing. 

The Enstore electrode-specific charging 
system (ECS) is touted as the solution for the 
dreaded memory effect suffered by NiCd bat¬ 
teries. Enstore claims the ECS can extend 
the useful life of a NiCd battery to 5,000 
charge-discharge cycles from a typical aver¬ 
age of 500 cycles. Application for the new 
technology is likely to spread from small 
hand-held electronic devices to electric cars. 
TNX The Institute of Electrical and Electron¬ 
ics EngineersfThe Institute Vol. 17, July/Au¬ 
gust, 1993. 


WACO Hams _ 

At least two licensed amateur radio opera¬ 
tors are now believed to be among those 
killed in the Branch Davidian Compound fire 
near Waco, Texas, on April 19. The FBI has 
identified Jeffrey C. Little and Douglas W. 
Martin as being among the followers of cult 
leader David Koresh who perished after the 
coumpound was set ablaze. 

Koresh is believed to have set fire to the 
compound rather than surrender to the FBI 
after a prolonged armed standoff. Little 
AB5KZ and Martin AB5LA had both upgraded 
to Amateur Extra Class on February 23rd of 
this year. TNX Westlink Report , June 25, 
1993. 


Ticket Time _ 

The FCC’s enforcement division has been 
busy lately. Three Los Angeles area amateur 
radio equipment dealers have received No¬ 
tices of Apparent Liability (NALs) in the 
amount of $7,000 each for marketing the 
Kenwood TS-50S HF Transceiver which 
could be .. operated on frequencies not au¬ 
thorized for amateur radio use.” The com¬ 
plaint apparently stems from a brochure 
which originaly mentioned the rig’s ability to 
operate above and below the ham bands. 


Number 3 on your Feedback card 


This brochure has since been reprinted 
showing only the rig’s ham band capabilities. 

Four out-of-band CB operators are being 
fined from $2,000 to $3,500 each for their in¬ 
fractions. A fat $10,000 fine has been levied 
against Lonnie N. Gwinn of Federal Heights, 
CO, for selling external CB RF power ampli¬ 
fiers at a truck stop. 

Margaret G. Taylor of Windermere, FL, 
was told she owed the government $2,000 for 
her unlicensed amateur radio operation. 

Four computer companies were ordered to 
cough up from $7,000 to $10,000 each for 
marketing personal computers which did not 
have the proper FCC equipment approvals. 

The Southern Railway Company was fined 
$7,000 for refusing to allow an FCC inspec¬ 
tion of their radio base station. TNX W5YI 
Report, Issue #14, July 15, 1993. 


CQ Taxi! _ 

The New York City Taxi and Limousine 
Commission has decided to ban the use of 
ham radio as a means of communications 
for Big Apple cabbies. The measure pro¬ 
hibits the permanent installation of amateur 
transceivers or accessories in NYC Medallion 
taxicabs. 

The ruling was an apparent response to a 
bid by a trio of New York City drivers to equip 
every cab in Metropolis with ham radio. Local 
repeater groups joined the influential trade 
publication Driver in opposition to the propos¬ 
al. 

Drivers may still carry low power hand¬ 
helds for personal communications during off 
duty times outside the cabs, but they must be 
turned off and kept out of sight while the taxi 
is in service. TNX Westlink Report, No. 652, 
June 25, 1993. 


Israeli Hamsat Launch 

The Israel Polytechnical Institute will 
launch its first satellite known as the Genvin- 
1 (formerly Techsat-1) from the Baikonur 
spaceport in Kazakhstan aboard a Russian 
rocket. Professor Guiora Shaviv, Director of 
the Space Research Department, said the 
satellite will weigh about 60 kg and will carry 
a packet BBS for ham radio operations. 

The satellite from "Technicon," as the insti¬ 
tute is known throughout the world, was a 
project which began three years ago and will 
be placed in orbit as a secondary payload 
along with a Russian satellite and a German 
satellite. TNX Westlink Report No. 652, June 
25, 1993. 


TNX ... _ 

... to all our contributors! B 
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Computer Control for 
Beam Antennas, Part 2 

Completing the project. 

by Ron Cole K40ND 


I n Part 1 we reviewed how antenna rotators 
work, how to build a simple manual rotator 
control, and how to get a position readout in 
electrical form. We can now proceed to the 
ultimate—complete computerized control of 
azimuth and/or elevation. With a little hard¬ 
ware and software, you can implement a sys¬ 
tem which can automatically track a moving 
“target” (i.e., a satellite), automatically turn 
to the correct azimuth for a DX location or a 
selected repeater, or simply have fun using a 


joystick to control something as big as an 
antenna. The discussion below assumes you 
are using an IBM PC or clone computer. If 
you have some other type of computer, you 
will still get some useful ideas, but you will 
have to design your own hardware interface 
and software. 

First, let’s look at how your computer can 
control one or more rotators, how it “knows” 
where your antennas are pointing, and final¬ 
ly, how to put the system all together. 


Computer Interface 

Somehow, we first have to get usable sig¬ 
nals out of the computer. Although you 
could build your own interface unit (if you 
know enough about the internal workings of 
a PC), a quicker and easier way would be to 
buy a kit made for this purpose. JDR Mi¬ 
crodevices (2233 Samaritan Dr., San Jose 
CA 95124) sells several such kits, or you can 
buy a completely wired and tested board 
from them. The JDR PCL-720 ($169.95) is a 


Rotator Housing 
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required, but can be 
added, along with 
driver transistors, etc. 
to control up to 4 rotators. 


Duplicate Driver Duplicate All Control 

Transistors For AND Box Circuitry For 
Second Rotator Second Rotator 


TR1, TR2 - Small NPN (2N2222 Or Similar) 

T1, Cl - Transformer And Phasing Cap From Original Control Box 

DB-25 - Male/Female DB-25 Connector Pair, Mounted on Rear Bracket Of PR2 Card. 

SSR1, SSR2 - Solid State Relays (SeeText) 

SI - SPOT Center Off Toggle Switch (Best To Use Spring Loaded Type) 
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Figure L Computer control of rotators. 












fully-assembled I/O card which has more 
than enough input and output channels for 
several other projects besides a rotator con¬ 
trol. That card also includes three 
limer/counter channels which you may find 
useful, and some software drivers written in 
BASIC. I bought the JDR-PR2 “prototyp¬ 
ing” kit ($29.95), and the PR2-PK parts kit 


Figure 2. Using joystick port. 

($8.95) instead, and added the additional cir¬ 
cuits and pans. Assembling my board took 
only about an hour, and it worked immedi¬ 
ately upon installing it into a spare expan¬ 
sion slot on the motherboard. The instruc¬ 
tions with the kit are quite clear, and JDR in¬ 
cludes several suggestions for other projects 
using the board. 


What the PR2 kit gives you is “decoding” 
of a block of input and output addresses; that 
is, it gives you the ability to send data to. or 
get data from, external devices by appropri¬ 
ate software commands. The PR2 kit actual¬ 
ly gives you the ability to address up to 32 
separate data ports, many more than we will 
need in our controller. It also has plenty of 


+5 



Cl - DB-25 Male Connector (To Fit LPT2 On Computer) 
IC1 - 74LS273 
IC2 - 74LS154 

TR1, TR2 - NPN Silicon (2N2222 Or Similar) 

SSR - Solid State Relay (See Text) 

Also Need Small 5VDC Power Supply 


as many times as required for switch points in your 
system. Use IC2 output pins 3 through 8. 


Figure 3. Quick and dirty interface . 
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room for the handful of ICs and transistors 
we will need. 

A DIP switch which comes with the kit 
allows you to select the range of addresses 
for the ports. With switch 1 off (up) and the 
other three switches on, the address range 
will be from 768 to 799. As supplied, and 
without any further decoding, the PR2 actu¬ 
ally decodes “blocks” of four addresses 
each: to make full use of all 32 addresses, 
you will have to add more decoders. Howev¬ 
er, for our purposes, we only need one port 
address. Let’s decide to use address 768 for 
that port. 

If you are familiar with the BASIC com¬ 
puter language, you probably recognize the 
software command “OUT x,n” which sends 
a number, n, (which must be between 0 and 
255). to whatever device is connected to the 
data port at address “x.” We need to have 
something at the data port to capture and 
store the data word, then operate a relay 
which will control the rotator. The “some¬ 
thing” we need is an 8-bit data latch, the 
74LS273 shown as IC1 in Figure 1. When 
the computer executes the “OUT 768,n” 
command, the 8 bits of data (whatever we 
send for “n”) will come out on the data bus 
while a single “write strobe” pulse appears 
on the output line which has been decoded 
for address 768 (that is, the “Select 0” line in 
the case of the PR2 interface board). The 
write strobe latches the data into ICI. 


For a little extra protection of the comput¬ 
er against accidents (since we are about to 
connect to the “harsh" external world), the 
output pins of ICI are routed first to a set of 
driver transistors. In turn, the driver transis¬ 
tor outputs are routed to a DB-25 connector, 
which mounts on a bracket supplied with the 
PR2 kit. From the connector, a cable con¬ 
nects to our new control box. which contains 
the “solid-state relays.” SSR1 and SSR2. (A 
“solid-state relay” is an integrated package 
specially designed for interfacing logic-level 
signals to high power levels in the real 
world. They require only about 3 volts on 
the input to operate, and at current levels 
easily provided by small transistors. They 
are much too large to fit on the interface 
board inside the computer, but we don’t 
want them inside anyway, since they are go¬ 
ing to be switching some voltages and cur¬ 
rents, which could mean instant death to any 
other computer chips. (Note that if you want 
to test these relays, you must have a large 
AC voltage on the output side or they will 
not seem to work; you cannot test them with 
just an ohmmeter.) 

We next wire the outputs of the solid-state 
relays in parallel with the manual switch 
(SI) described in Part 1 of this article. SSR1 
applies our 40 VAC motor power to one side 
of the phasing capacitor to produce rotation 
in one direction, while SSR2 can apply pow¬ 
er to the other side to rotate in the other di¬ 


rection. When neither relay is on, no power 
is applied, and the rotator stops. If you wire 
the circuit exactly as shown in Figure 1, you 
can control the rotator with just three BA¬ 
SIC commands: OUT 768,1 causes rotation 
in one direction, OUT 768.2 rotates the oth¬ 
er way, and OUT 768,0 stops all rotation. If 
you want to control a second rotator (i.e., for 
both azimuth and elevation) you will have to 
add two more driver transistors connected to 
ICI, two more wires down to the control 
box, and duplicate the transformer, phasing 
capacitor, solid-state relays, etc., in the con¬ 
trol box. When wired to the data latch as 
shown, BASIC commands for the second ro¬ 
tator would be “OUT 768,4” for one direc¬ 
tion, and "OUT 768,8” for the other direc¬ 
tion, and, again, “OUT 768,0” to stop. (Un¬ 
less you understand binary arithmetic, be a 
little careful of sending any other commands 
to port 768, since some data words will try 
to make a rotator turn in both directions at 
once! If you do understand the binary values 
involved, you can figure out how to control 
both rotators at once, but remember that the 
stop command (OUT 768,0) will stop both 
rotators, even if one of them needs to keep 
going longer. 

Now that we have one or two rotators un¬ 
der computer control, let’s see how the com¬ 
puter can determine where the antennas are 
pointing. Although the more elegant method 
would be to use a separate “analog-to-digi- 


44lhe R8 tea like a breath of 
fresh air, with its ground-up 
engineering and up to-date digital 
control from the front panel... 
a quality HF receiver of American 
manufacture that should successfully 
compete on the world market. 
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4 4 Overall, the Drake R8 is 
simply the best radio 
we have ever tested for 
quality listening to programs... 
There’s nothing else 
quite like it. 9 9 

Lawrence Ma$e 
Matetori^Tflaes 



44lhe best of the best 
for high-quality listening to news, 
music and entertainment from afar. 
Superb for reception 
of faint, tough signals. 9? 

Editor's Choice 
Pessoort lo World Bond Radio 




ARE YOU LISTENING TO? 


The world is an ever-changing place, but there is one thing you can rely on 
to remain the same...the Drake reputation for American-crafted, quality 
communications products and unsurpassed customer service. Now, the Drake 
R8 Worldband Communications Receiver has been heralded by the experts as 
‘"the best ol the best,” delivering “unparalleled all-around listening performance" 
that is “right up there with the best for DXing." 

So if you want to keep up with a changing world, and you're not listening to a 
Drake R8, we’d like to suggest you make a change. Call 1-800-723-4639 today for 
more information about the R8. to find the dealer nearest you. or to order an R8 
direct from the factory with a free 15-day trial period. If you’re not impressed by 
Drake's quality, performance and ease of operation, all in a receiver costing less 
than $1,000.00, return the R8 Receiver within 15 days, and we’ll refund your 
money in full, less our original shipping charge. 


The world is a big place. If you want to hear it all, listen to a Drake R8, 
If you’re missing it, what in the world are you listening to? 




R.L Drake Company 
P.O.Box 3006 
Mlamisburg, OH 45343 
U.S.A. 

DRAKE 

In lourh with the world 


CIRCLE 147 ON READER SERVICE CARD 
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There is a sneaky way to achieve computer con¬ 
trol ol rotators which eliminates the requirement for 
building or buying an interface card, and requires al¬ 
most no external hardware, but it depends on your 
familiarity with BASIC programming and your will¬ 
ingness to do some experimenting. First of all, you 
need a second line printer (parallel) port in your 
computer; it should be set up as printer port “LPT2." 
If you don’t already have one, you can get an inter¬ 
face card for about S20. The parallel printer port can 
be made to act very much like the output ports we 
created with the interface board described earlier. 
However, instead of sending data to an output port 
(“OUT 768,n", etc.), we are going to “LPR1NT’ the 
data to LPT2. External to the computer, we have to 
build a data latching circuit using a 74LS273 just as 
before. Then we will use a 74LS154 4-llne-to-16- 
line decoder 1C to interpret the data and activate 


A Quick and Dirty Interface 

one of 16 output lines to cause rotator action. (One 
and only one of the 74LS154 output lines will go to 
the low level for each value of “n" between 0 and 
15.) The low level outputs are routed to driver tran¬ 
sistors, then to solid-state relays as before. Figure 3 
gives the basic concept 

The quick and dirty way to get position readout 
depends on software only. It turns out that you can 
get a fairly accurate estimate of the antenna posi¬ 
tion by simply starting from a known point, then 
computing how many times you have to go around 
a software loop to use up enough time to rotate to 
the new position. That is, for example, if the anten¬ 
na is known to be on an azimuth of 35 degrees, and 
you want to turn to 77 degrees, you can develop an 
algorithm which tells you that it lakes “x" seconds to 
rotate 42 degrees. Then you start the rotation, go 
around a software loop ("FOR I = 1 TO n: NEXT I”) 


to create a time delay which is Y seconds long, 
then stop the rotation. You will have to do some 
experimenting to find out what kinds of V* and “n" 
values you need; these are highly dependent on 
your computer's speed and how fast your rotator 
actually turns. Be sure to include code in your pro¬ 
gram to save the most recent heading(s) for the 
next use, because the computer doesn't have any 
idea where the antenna is really pointing! (Engi¬ 
neers call this an “open loop” control system be¬ 
cause there is no feedback from the thing being 
controlled.) You also need to save the last head¬ 
ing^) to a data file before you turn the system off, 
and reload the file the next time you turn it on. Re¬ 
member. also, that with this "quickest and dirtiest" 
method, you will have to run your antenna control 
program every time you want to move the antenna 
or see where it is pointing. 


tal” convertor circuit, the easiest way to get 
into the computer is to connect the poten¬ 
tiometers into a “joystick” (or “game”) port. 
Joysticks are nothing more than a pair of po¬ 
tentiometers, anyway. My system uses a 
game interface card made by Gravis. This 
card expects to see a joystick which has po¬ 
tentiometers of about 100k ohms each. The 
connections for the joystick port are shown 
in Figure 2. (Since most joysticks built for 
use with PC clones are interchangeable, the 
pin connections should be the same for any 
game card, but you should check by testing 
a joystick known to work with your comput¬ 


er.) Note that one side of the potentiometers 
is common, but that the common line is not 
grounded, and you need to make sure your 
potentiometers are not grounded some¬ 
where. 

Unfortunately, that’s not quite all there is 
to it. Back in Part 1 we used the rotator po¬ 
tentiometer to drive a meter circuit to dis¬ 
play position, and this required applying a 
small voltage to the potentiometer. If you’re 
like me, you want to retain that meter read¬ 
out capability (along with the direction con¬ 
trol switch, SI) so that you don’t always 
have to run the computer. However, with 


that voltage applied to the potentiometer, we 
cannot now simply hook the potentiometer 
directly to the joystick port because the 
game card expects to see a pure resistance 
only, not a voltage or current. 

Figure 2 shows a way to simultaneously 
drive a meter and a joystick port from the 
same potentiometer. One side and the wiper 
of the potentiometer control the base current 
in an NPN transistor, which is one leg of a 
bridge circuit. The meter provides the manu¬ 
al-visual display. The other end of the poten¬ 
tiometer and the wiper are used as the input 
to the joystick port. Note that the transistor 
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ORDERS & PRICE CHECKS 

800 - 729-4373 

NATIONWIDE & CANADA 


HAM STATION 


P.O. Box 6522 
220 N. Fulton Avenue 
Evansville, IN 47719-0522 
Store Hours 
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SEND A SELF ADDRESSED STAMPED 
(2 STAMPS) ENVELOPE (SASE) FOR 
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(812)422-0252 
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Prices Do Not Include Shipping. 
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Change Without Notice 
Most Orders Shipped The Same Day 
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RF POWER 
AMPLIFIERS 


W NEW! 
W 400 
I WATTS 

I AVG. 

•146 MHz) 










lUICljlQ: 


IU1 MU? 1 







0503G 

1-5 

10-50 

6 

15/0.6 

LPA 

0508G 

1 

170 

28 

15/0.6 

Standard 

0508R 

1 

170 

28 

-/- 

Repeater 

051OG 

10 

170 

25 

15/0,6 

Standard 

051 OR 

10 

170 

25 

-/- 

Repeater 

0550G 

5-10 

375’ 

60 

15/0.6 

HPA 

0550RH 

5-10 

375 

60 

-/- 

Repeater HPA 

0552G 

25-40 

375 

55 

15/0.6 

HPA 

0552RH 

144 MHz 

25-40 

375 

55 

-/- 

Repeater HPA 

1-5 

10-50 

6 

15/0.6 

LPA 

1403G 

1406G 

25 

100 

12 

15/0.6 

Standard 

1409G 

2 

150 

25 

15/0.6 

Standard 

1409R 

2 

150 

24 


Repeater 

141 OG 

10 

160 

25 

15/0.6 

Standard 

141 OR 

10 

160 

24 

~h 

Repeater 

1412G 

25-45 

160 

20 

15/0.6 

Standard 

1412R 

25-45 

160 

19 

~h 

Repeater 

1450G 

5 

350 

56 

15/0.6 

HPA 

1450RH 

5 

350 

56 

~h 

Repeater HPA 

1452G 

25 

350 

50 

15/0.6 

HPA 

1452RH 

25 

350 

50 

~h 

Repeater HPA 

1454G 

50-100 

350 

40 

15/0.6 

HPA 

I454RH 

220 MHz 

50-100 

350 

40 

-/- 

Repeater HPA 

1-5 

10-40 

6 

14/0.7 

LPA 

2203G 

221 OG 

10 

130 

20 

14/0.7 

Standard 

221 OR 

10 

130 

19 

~h 

Repeater 

2212G 

30 

130 

16 

14/0.7 

Standard 

2212R 

30 

130 

15 

~h 

Repeater 

2250G 

5 

220 

40 

14/0.7 

HPA 

2250RH 

5 

250 

40 

~h 

Repeater HPA 

2252G 

25 

220 

36 

14/0.7 

HPA 

2252RH 

25 

250 

36 

-h 

Repeater HPA 

2254 G 

75 

220 

32 

14/07 

HPA 

2254 RH 

440 MHz 

75 

250 

32 

-h 

Repeater HPA 

1-5 

7-25 

4 

12/1.1 

LPA 

4403G 

441 OG 

10 

100 

19 

12/1.1 

Standard 

4410R 

10 

100 

18 


Repeater 

4412G 

20-30 

100 

19 

12/1.1 

Standard 

4412R 

20-30 

100 

18 


Repeater 

4448G 

5 

too 

22 

12/1.1 

HPA 

4448R 

5 

100 

22 

~h 

Repeater HPA 

4450G 

5-10 

175 

34 

12/1.1 

HPA 

4450RE 

5-10 

175 

34 

~h 

Repeater HPA 

4452G 

25 

175 

29 

12/1.1 

HPA 

4452RE 

25 

175 

29 

~h 

Repeater HPA 

4454G 

75 

175 

25 

12/1.1 

HPA 

4454RE 

75 

175 

25 

-h 

Repeater HPA 





MODEL 14108 

STAWOABB 


MODEL 14506 
an 


All amplifiers (non-rptr) are linear, all-mode with fully 
automatic T/R switching and PIT capability. The receive 
preamps use GaAs FET devices rated at .5 dB NF with+18 
dBm 3rd order IP. LPA, Standard and HPA amps are 
intermittent duty design suitable for base and mobile operation 
Repeater amps are continuous duty, class C 

AmpHftor capabilities: High-power, narrow or wideband: 
100-200 MHz, 225-400 MHz, 1-2 GHz, Military (28V), 
Commercial etc. - consult factory. A complete line of Rx 
preamps also available 


RX Preamplifiers 

NF Gain 




real 


50 MHz 

0520B 

.5 

25 

BNC 

50 MHz 

0520N 

.5 

25 

N 

144 MHz 

1420B 

.5 

24 

BNC 

144 MHz 

1420N 

.5 

24 

N 

220 MHz 

2220B 

.5 

22 

BNC 

220 MHz 

2220N 

.5 

22 

N 

440 MHz 

4420B 

.5 

18 

GNC 

440 MHz 

4420N 


18 

N 

1.2 GHz 

1020B 

.9 

14 

BNC 

1.2 GHz 

1020N 

.9 

14 

N 


Coftsalt your local daalar or send cBrectly for further 
product information. All Products Made in USA. 


TE 

SYSTEMS 


TE 8YSTEMS TEL (3]0 
P.0. Bex 25645 FAX (310 
Las Angeles, CA 90025 


478-0591 

473-4036 


Joystick Antenna Control 
Program Segment 

100 REM-ROTATE CW 
110 WHILE STICK(0)**65 
112 OUT 768,1 
116 WEND 

118 OUT 768,0; REM - STOP ROTATION 

120 REM - ROTATE CCW 

122 WHILE STICK(0)*35 

124 OUT 768,2 

126 WEND 

128 OUT 768,0: REM - STOP 
130 REM - ROTATE UP 
132 WHILE STICK(1)“65 
134 OUT 768,4 
136 WEND 

138 OUT 768,0: REM - STOP 
140 REM - ROTATE DOWN 
142 WHILE STICK(1)*35 
144 OUT 768,8 
146 WEND 

148 OUT 768.0: REM - STOP 
150 GOTO 100 


and meter portion of the circuit use a “float¬ 
ing” power supply—the negative side of the 
supply must not be grounded or you can ac¬ 
cidently ground one side of your joystick, 
with possible damage to the game card. In 
this application, you need to use a rotator 
potentiometer (Rl) of about 100k ohms 
since the game card expects such a value in 
the normal joystick application. Also, pick a 
linear-taper potentiometer for Rl. again to 
emulate the joystick. 

I have also used one other method to get 
both a meter display and a joystick port driv¬ 
er. That method involves putting an LED 
diode in the collector circuit of the transis¬ 
tor, and optically coupling the LED to a cad¬ 
mium-sulfide photoresistor (Radio Shack 
276-1657). The CdS photoresistor has a 
“dark” resistance of at least 100k ohms, and 
can go down to less than 100 ohms with just 
the light from an LED. The CdS photoresis¬ 
tor can then be connected directly to the joy¬ 
stick input lines. With this method, there is 
no electrical path between the meter circuit 
and the computer, only a safe optical cou¬ 
pling. I assembled the LED and photoresis¬ 
tor unit by inserting the devices into oppo¬ 
site ends of a 1/2" piece of heat shrink tub¬ 
ing. Even after shrinking, enough light 
leaked in that I had to cover the whole unit 
in black electrical tape. (Do not try using a 
“phototransislor ’ for this purpose; they just 
don’t seem to work, but the CdS cells work 
fine.) 

If you are going to use either of these 
methods, be prepared to do some amount of 
juggling of the values of components in the 
circuit. The hardest part of all is to find a set 
of components which will produce a linear 
scale on the meter (that is, without having 
half of the antenna movement squeezed into 
one-fourth of the meter scale, etc.). On the 
joystick side, true linearity is less important 
since we have to build a look-up table in the 
software to translate “joystick” values to az¬ 
imuth and elevation angles anyway. 

And Just for Fun ... 

If you have at least one joystick port still 


available, and a joystick, it is really easy to 
control your antenna with it (and fun to steer 
something as big as an antenna with a joy¬ 
stick!) Let’s assume that the horizontal pot 
on your joystick appears as “STICK(O)” in 
BASIC, and the vertical pot appears as 
“ST1CK( 1).” and that the STICK values are 
50 when the joystick is centered. Let’s fur¬ 
ther assume that you used output port 768, 
with OUT 768,1 meaning rotate clockwise, 
OUT 768,2 meaning rotate counter-clock¬ 
wise, OUT 768,4 meaning rotate up, and 
OUT 768.8 meaning down. Then the “joy¬ 
stick” part of your BASIC program could 
look something like that shown in the list at 
left. You need to add more code to break out 
of the infinite loop of the program, and to 
display the position as the antenna moves. 

All Together Now 

Software is the “glue” which sticks the 
system together. Now that you have the abil¬ 
ity to start and stop rotator(s), control their 
direction, and get computer feedback on an¬ 
tenna position, you can do almost anything 
you want via software. If you can write pro¬ 
grams in BASIC, the preceding discussions 
arc probably as much as you need to put to¬ 
gether a working program. If not, a sample 
package is available from the 73 BBS (603- 
924-9343) or address (ppn 70310,775) on 
CompuServe. For $5. a blank (formatted) 
disk, and a suitable (padded) SASE, I will 
also send you a package which includes pro¬ 
grams for building your own look-up tables, 
automated heading menus, graphical (com¬ 
pass) displays, ’‘quick and dirty” timing al¬ 
gorithms. etc., with lots of textual explana¬ 
tions (address: HC 69 Box 1150, Moncks 
Corner SC 29461). Most programs will be in 
BASIC, but some have also been compiled 
to run under DOS. What I don’t have (yet), 
is a program which tracks satellites from 
ephemeris data, then feeds the real-time po¬ 
sition information to an antenna control pro¬ 
gram for complete autotrack. I would love to 
hear from anybody who knows of a good 
tracker, available in BASIC, which can be 
merged with a controller program. Q 


Parts Availability Notes 

JDR Microdevices, 2233 Samaritan Dr, San 
Jose CA 95124, sells cards for PC clone innter- 
facing. The general-purpose “Prototyping’’ I/O 
used in this article is the "PR2’’ card ($29.95). It is 
a “full-size" board, plugging into an empty “8-bir 
slot on the motherboard. The PR2 has printed 
wiring for address decoding, saving a lot of time. 
Save more time by getting the PR2-PK parts kit. 
($8.95) Good instructions come with the kit, along 
with a complete schematic. 

All Electronics Corp. (P.O. Box 567, Van Nuys 
CA 91408; 800-826-5432) usually carries solid- 
state relays. If not, try Digi-Key (701 Brooks Ave. 
South, P.O. Box 677, Thief River Falls MN 
56701-0677; 800-344-4539) or Surplus Sales of 
Nebraska (1502 Jones St., Omaha NE 68102; 
402-346-4750). 

Radio Shack has almost everything else you 
will need, except maybe the 74LS273 ICs, but 
these are carried by most parts houses, including 
Digi-Key. 
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Number 5 on your Feedback card 


The W2EKY “Icky-Stick” 


Antenna 


Hit the roof with an improved ground-plane vertical. 


I lost virtually my whole shack in a fire, and 
purchasing a replacement rig left me little 
cash for an antenna or antenna tuner. My first 
inclination was to put up the proverbial 
dipole, which usually requires tree climbing 
(me chicken) or the tools used by Robin 
Hood. 1 opted for neither. 

My favorite band is 15 meters. This band, 
combined with the slope of my new shack, 
made the situation right for a ground-plane 
antenna. But any connoisseur of antenna the¬ 
ory knows a vertical antenna is only as good 
as its counterpoise. The traditional ground 
plane with the usual four drooping radials 
has a performance only about equal to that of 
a vertical dipole. 

Being an old fan of cubical quads and their 
broad bandwidth, I decided to use two quad 
loops in place of four radials to try to im¬ 
prove overall performance, laying the loops 
on each side of the roof. I used 14-gauge 
plastic-covered wire, but you can try using 
whatever happens to be in your junk box. 

The wire loop corners can be secured with 
nails or hooks (see Figure 1). The Icky-Stick 
is fed with RG 58/U or RG8/U. Using 21.3 
MHz as the design center, the height calcu¬ 
lates to be: 

H teet - r- ■ = 11 feet 6 inches. 

feet Freq. MHz 


by Ronald B. Koester W2EKY 


Each loop length is calcu¬ 
lated by: 

. _ 1005 

Freq. MHz 

= approximately 47 feet. 

Construction 

The antenna is constructed 
of two pieces of 3/4-inch 
(i.d.) aluminum electrical 
conduit, a 2-foot piece of 1- 
inch (i.d.) PVC plastic pipe, 
a 3-foot tripod and #14 wire. 

The first section of con¬ 
duit is cut to a length of 5 
feet and is joined with the 
upper section with a pipe 
union (usually supplied with 
conduit). This allows the up¬ 
per section to be easily re¬ 
moved and pruned (great fun 
in a high wind) for the low¬ 
est SWR. The lower section 
is drilled to accept 2-10/24 
brass machine screws and 
nuts 1 inch in length (see 
Figure 2). Secure the loops 
with soldering lugs and wing 
nuts. 
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The bottom of the radiator is insulated 
from the tripod by the 2 feet of PVC pipe. 
Unfortunately, the PVC pipe does not slip 
over the conduit unless it is split along its 
entire length. This is easily accomplished 
with a radial arm saw or bench saw. 

After spraying the first 2 feet of the bot¬ 
tom conduit with WD-40, tap the PVC pipe 
on. Make sure that a 1-inch space is left be¬ 
tween the bottom of the conduit and PVC. 
This space allows for connecting the balun 
transformer and loops, I suggest that you use 
soldering lugs on the wires. 

“All the signals I could 
hear I could work, and with 
strength equal to or better 
than that received.” 

Performance 

All the signals I could hear I could work, 
and with strength equal to or better than that 
received. It appears that the vertical pattern 
is at a lower angle due to the loop counter¬ 
poises. Interestingly, the Icky-Stick showed 
a low SWR across the entire band. I also at¬ 
tribute this to the loops. I recommend that 
the coaxial cable be fed between the loops , 
as I did note some interaction at this QTH. 
Although the Icky-Stick can be fed directly 
with coaxial cable, I strongly recommend 
that a 1:1 balun be used. Without the balun 
there is a strong chance of TVI and pattern 
skewing. 

As with any vertical, antenna gain would 
increase if the length of the radiator were in¬ 
creased to 1/2 or 5/8 wavelength. This, of 
course, would require the use of guy wires 
(uh-oh). 

Happy DX! Bi 



Parts List 

2 ea. 

10-foot, 3/4-inch i.d. electrical 
aluminum conduit/with union 

1 ea. 

10-foot, 1-inch i.d. plastic 


PVC pipe 

(only 2 feet needed) 

100 feet 

insulated wire, #14 or what is 
in the scrap box 

1 ea. 

3-foot tripod 

2 ea. 

10/24 brass round head machine 
screws with nuts, 1 inch long 

2 ea. 

Brass wing nuts, 10/24 

6 ea. 

Soldering lugs, #10 hole 

1 ea. 

Balun transformer 1:1, 
unbalanced in, balanced out 


RG 58/U or RG 8/U, as needed 

!_1 




Hi Pro Repeaters 


MAGGIORE ELECTRONIC LAB. 


Manufacturers of Quality Communications Equipment 


•Repeaters 

•Links 

•Remote Base 
•VHF, UHF 
•Receivers 
•Transmitters 
•Antennas 




j Repeater i 


Hi Pro ‘E’ 

EXPANDABLE REPEATER SYSTEM 


•Standard and 
Computerized 
Controllers 

•Standard and 
Computerized 
Auto Patches 

•Duplexers 


*A NEW CONCEPT IN REPEATER DESIGN. THE Hi Pro "E" IS AN EXPANDABLE REPEATER WITH THE 
FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD INCLUDE A COMPLETE RECEIVER, 
TRANSMITTER, COR, FRONT PANEL CONTROLS AND INDICATORS, LOCAL SPEAKER AND MIC JACK 
AND CAPABLE OF FUTURE EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED, 
19-INCH RACK MOUNTABLE CABINET. 

•THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON. 
THE ADD ONS ARE—HIGHER POWER, 110/220 VAC POWER SUPPLY, IDENTIFIER, AUTO PATCH. OR 
COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND 
TRANSMITTER CAN BE MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR 
DUAL BAND OPERATION, ETC. 

• New 2 Year Warranty 

NOW CELEBRATING OUR 25TH ANNIVERSARY 


MAGGIORE ELECTRONIC LAB- gg§ ^ 

600We$ttown Rd. West Chester, PA 19382 Phone (215) 436-6051 FAX (215) 436-6268 Telex 499 0741 MELCO 


WRITE OR CALL FOR OUR COMPLETE CATALOG 


CIRCLE 230 ON READER SERVICE CARD 


ALUMINUM 

TOWERS 

• Self supporting towers up to 144 ft. at 80 mph winds 

• Lasts practically forever - weather resistant m 

• Tapered models & telescoping "crank up" life 

• Fold-over kits ij|lg 

• Easy to assemble and install. JSB| 

"Call Today for a Free Catalog!" Jf|§f|| 






HEIGHTS TOWER SYSTEMS 

9505 Groh Road Bdg. 70E 
\ Grosse lie, Ml 48138 

f 1-800-745-1780 
FAX (313) 692-6727 

Pioneers in aluminum tower 
manufacturing since 1959 
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Number 6 on your Feedback card 


Compressing the W3EDP 

Build this unique multiband restricted space antenna. 

by Richard Q. Marris G2BZQ 


T he W3EDP antenna first appeared 
around 1936. It was, at that time, an 
unorthodox multiband antenna design, in 
as much as it consisted of an 84-fool end- 
fed wire plus a 17-foot counterpoise, and 
no ground connection. It was usable on the 
80. 40, 20, and 10 meter bands using the 
same 17-foot counterpoise, except that on 
20 meters 6-1/2 feet was suggested. Some 
people also used it on the 160 meter band. 
The whole thing was resonated by a coil 
“L” and variable capacitor “C” (see Figure 
1). The coupling coil was connected 
to the TX output with feedline. Vari¬ 
ous explanations have been offered 
over the years as to how the design 
was arrived at, and how it works, but 
the truth seems to be that this multi¬ 
band antenna and counterpoise 
lengths were originally arrived at by 
lengthy “cut and try” experiments. 

From time to lime over the years 
the W3EDP has “raised its head" in a text¬ 
book or magazine and then disappeared 
again for a few more years. During recent 
years the W3EDP seems to have proved 
quite popular among the QRP folk in Eu¬ 
rope. 

It seemed, to the writer, that if the 
W3EDP could be really shortened (or com¬ 
pressed) it would make a very useful re¬ 
stricted space antenna for the 80 meter 
band, and experiments along these lines 
were carried out every time keeping the 17 
feet counterpoise. 

The most obvious idea was to make a 


helical version about eight feel long, 
mounted horizontally. With a helical anten¬ 
na, a “rule of thumb'’ method is to wind 
twice the normal length of wire on an insu¬ 
lated rod or lube, and prune down to reso¬ 
nance by removing a few turns at a lime. 
Therefore, 175 feet of wire was wound 
around a a piece of 1-inch o.d. PVC tubing. 
Using a 17-foot counterpoise, turns were 
gradually removed until all the 80 meter 
band could be tuned using L and C, as in 
the full-size W3EDP. The contraption 


worked, but was very narrow bandwidth, 
and C had to be retuned every few kHz. So 
a non-helical approach, to compress the an¬ 
tenna, was investigated, with the result be¬ 
ing a 30-inch diameter end-fed spiral ar¬ 
rangement (see Figure 2). A further im¬ 
provement in coupling and bandwidth was 
made by tapping the coaxial feedline onto 
L in lieu of the original coupling coil. The 
antenna was tested mounted both vertically 
and horizontally. Vertical gave the best re¬ 
sults. 

Using about 10 watts CW. with the new 
antenna standing on a coffee table in the 


middle of the room, and with the 17-foot 
counterpoise lying on the floor, it per¬ 
formed very satisfactorily. The construction 
was modified so that the spiral winding was 
halfway between the ceiling and floor. 
About 16 feet of RG58 feedline went to the 
TX via an existing “T” match ATU, located 
alongside the TX/RX. This ATU eliminated 
all TVI, which had been slightly present 
when the feedline went direct to the TX 
output. 

With the final design, it was possible to 
work throughout Western and Eastern 
Europe using CW between 3500 and 
3600 kHz and about 10 watts CW. 
(The antenna will cover the whole of 
the 3.5 MHz band.) 

Once adjusted, the variable capaci¬ 
tor C was “locked” as it was not nec¬ 
essary to relune it. The counterpoise 
length was changed +/-, but 17 feet 
gave the best matching and results, as 
per the original W3EDR Furthermore, the 
counterpoise, made of well insulated wire, 
could be laid either straight, zig-zag, or in 
“L” or “U” shapes on the floor, with no no¬ 
ticeable change in performance. 

Construction 

The antenna consists of a 30-inch diame¬ 
ter end-fed spiral winding, wound on an oc¬ 
tagonal shape timber mainframe (see Fig¬ 
ure 4). The mainframe (see Figure 3) con¬ 
sists of four lengths of timber, each 30” x 
5/8" x 1/4". A hole is drilled in the center 
of each, and glue is applied around the 


“With the final design, it was 
possible to work throughout 
Western and Eastern Europe using 
CWi between 3500 and 3600 kHz 
and about 10 watts CW,” 




Figure I. The W3EDP. 
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Figure 2. The compressed W3EDR 










Start Winding \ 
Counter-Clockwise 


Figure 3. Mainframe construction. 


Figure 4. Winding detail. 


holes on each limber length. The whole is 
secured with a bolt, nut and washers. The 
limber "radial spokes" are arranged in the 
configuration shown in Figure 3, then ihe 
nui and bolt are securely tighiened to hold 
the “spokes" in position while the glue is 
hardening. 

A vertical wood support 23" x 0.8" x 
0.8" is screwed and glued lo a 12" x 8" x 
1/2" limber base, as shown in Figures 3 
and 5. The fan of radial spokes is bolted lo 
Ihe top of the vertical support (see Figure 
3). The whole mainframe assembly can 
now be wood-stained. 

Al the end of each radial spike, a stan¬ 
dard 12-way 2 amp polythene terminal 
block is secured with wood screws, and a 
piece of Perspex sheet measuring 4" x 4" x 
3/16" is mounted, as shown, with two 
wood screws with washers under the heads 
(see Figures 3 and 5). [Editor's note: Poly¬ 
thene is the British variation of polyethy¬ 
lene , and Perspex is the British trademark 
for a hard transparent plastic similar to 
Plexiglas.] The 250 pF variable capacitor 
C is mounted on the Perspex sheet, as 
shown in Figure 5. 

Assuming low power operation, a good 
quality well-spaced receiver type variable 
capacitor can be used. Alternatively, a 2- 


gang 500 + 500 pF variable can be wired in 
series. Remember that this VC is not at true 
ground potential, and is therefore mounted 
on the Perspex plate and fitted with a shaft 
coupler, insulated shaft, and a 3” diameter 
instrument knob (see Figure 5). 

The B & W Miniductor coil (type 3047) 
is vertically mounted on a couple of small 
insulators. On 80 meters the whole of the 
coil L is connected across the variable ca¬ 
pacitor. The coaxial feedline is tapped up 
from the bottom of the coil for the best 
coupling point. As a guide: On the proto¬ 
type, and using RG58 feedline, this tap 
point was 7-1/2 turns, but it is well worth 
experimenting with the tap position for 
best results. 

The winding of the spiral antenna, using 
PVC-covered stranded hook-up wire, is 
clearly shown in the winding detail (see 
Figure 4.) The turns are wound counter¬ 
clockwise through the holes in the 12-way 
terminal blocks. At every complete turn the 
terminal block grub screw should be tight¬ 
ened just enough to hold the wire taut be¬ 
fore winding the next turn, and so on. 

The counterpoise is the inner polythene- 
covered conductor removed from a length 
of RG58, and is clipped on at the junction 
of C and the bottom of L. as shown in Fig¬ 


ures 2 and 5. The coaxial fcedline should 
be secured to the wood base with a couple 
of cable cleats (see Figure 5). 

Operation 

Initially, the antenna should be tested 
with a receiver on the 80 meter band. Al 
3500 kHz the prototype was resonated with 
variable capacitor (C) plates about 50% en¬ 
meshed, and was found to give a real lively 
reception performance over the whole 
band. 

Next, the antenna should be fed with a 
few watts from the TX. An existing “T ! ' 
type ATU. adjacent to the TX, was an ad¬ 
vantage in matching and in eliminating 
TVI, which was slightly present when the 
antenna was connected directly to the TX 
output. Alternative coil taps on L should be 
tried to achieve the best loading and lowest 
SWR. 

Assuming that the antenna is located in 
the middle of the room, one resonance set¬ 
ting of C should suffice over 100 kHz-h At 
this QTH. for use between 3500 and 3600 
kHz CW, C was resonated at 3550 kHz and 
then “locked/’ 

Other Bands 

The prototype compressed W3EDP was 





























Parts List 

c 

250 pF variable capacitor (see text) 

L 

B & W Miniductor type 3047 

Wire 

PVC stranded hook-up wire 
(Radio Shack 278-1218 or similar) 

Coaxial feedline 

RG 58 (16 feet used on prototype) 

8 

12-way 2 amp polythene 
terminal blocks 

1 

Wood base 12* x 8" x 1/2* 

1 

Vertical wood support 

23“ x 0.8" x 0.8“ 

4 

Wood spiral supports 

30* x 5/8* x 1/4* 

Perspex 

4* x 4* x 3/16.* 

3* diameter Instrument knob plus 1/4' shall coupler 

plus 1/4* insulated shaft (and slow motion drive, 
il required) 



only required for use on the SO meter 
CW band, but there seems to be no reason 
why it should not be used on 40. 20 and 10 
meters (using a 6-1/2-foot-long counter¬ 
poise on 20 meters) as in the original 
W3EDP design. This could be done by 
tapping the coil L from the top, and mov¬ 
ing the coaxial fcedline tap. A convenient 
method would be to make 3-pin plug-in 
coils. The smaller higher frequency 
coils could be made of 16- or 14-gauge 
self-supporting tinned or silver-plated wire. 
Alternatively, the existing B & W coil 
could be switched using a ceramic switch. 


There is much for the experimenter to try. 

Alternative Ideas For the Experimenter 

A couple of variations are worth men¬ 
tioning: 

1. The height of the spiral antenna wind¬ 
ing can be increased by lengthening the 
vertical support section between the per¬ 
spex plate and the wood base. 

2. No doubt the antenna could be used in 
a loft, on a flat roof, or other outdoor site, 
and weatherizing the device would be nec¬ 
essary, and L and C sealed in a suitable 
box. 


Conclusion 

The compressed W3EDP prototype 
proved to be a very effective restricted 
space antenna. As a monoband 80 meter 
antenna, during spasmodic operating peri¬ 
ods, it has been possible to work all over 
West, East, North and Southern Europe 
from a QTH in the south of England. Oper¬ 
ating has been restricted to between 0415 
and 0530 GMT, when conditions are not at 
their best. No attempt has been made to 
work during the nighttime DX hours—the 
writer has reached an age when he prefers 
his bed. D 


NEW DSP AUDIO PROCESSOR 


From JPS 


The new NRF-7 is a medium priced 
DSP product which provides great 
flexibility in audio processing. 
Modes available include atmos¬ 
pheric (white) noise reduction 
through adaptive peaking; spectral 
multi-tone notch filtering; notch & 
peak combined; wide (2100 Hz) 
and narrow (1500 Hz) SSB filters, 
with and without spectral notch; 
wide (500 Hz) and narrow (200 
Hz) CW filters with selectable cen¬ 
ter frequency; and a 500 Hz wide 



NRF-7 

Only: $249.95 


DATA filter centered at 2200 Hz. 
All filters all operate in real time, 
so they can be used for Break-in 
CW, AMTOR, PACTOR and ARQ 
modes. Note: noise reduction by 
adaptive peaking reduces noise by 
dynamically reducing the band¬ 
width and is not effective against 
impulse-type noise. Only the NIR- 
10 uses spectral subtraction to 
eliminate impulse noises as well 
as atmospheric noise, while re¬ 
taining the full audio bandwidth. 


The NIR-10, the standard in DSP Noise Reduction, still only $349.95. 
For eliminating carriers & other tones, the NF-60, still only $149.95. 


JPS Communications, Inc. toll free order line 1 - 800 - 533-3819 

P.O. Box 97757 Raleigh, NC 27624 Technical Info 1-919-790-1048 FAX 1-919-790-1456 
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Number 7 on your Feedback card 


Distributed Capacity 
Twisted Loop 

An indoor 40 meter antenna for five bucks. 

by Jim McLelland WA6QBU 


I am one of those unfortunate hams who 
lives in a neighborhood which does not al¬ 
low visable outdoor antennas. To make mat¬ 
ters worse, the HF bands continue to deterio¬ 
rate. and I have found it increasingly diffi¬ 
cult to communicate after dark without a de¬ 
cent 40 meter antenna. Therefore, 1 had to 
find a solution: The Distributed Capacity 
Twisted Loop. The DCTL was designed for 
indoor and portable use on the lower high 
frequency bands. The requirements were: 
The antenna had to be small, cheap (less 
than $5). easy to build, constructed of easy- 


to-find parts, simple to adjust, and work rea¬ 
sonably well. 

The following project constructs a flexi¬ 
ble loop style antenna that hangs up almost 
anywhere (I drape it from my bookcase) and 
can work all over the Western U.S. and 
Hawaii on 40 after the higher bands have 
closed up. Moreover, 1 hear some DX and I 
can null out (down 30 dB) broadcast stations 
by rotating the DCTL on a camera tripod. It 
is quiet to boot! Interested? Read on! Or bet¬ 
ter yet, spend $5 and an hour of your time 
and build one yourself. 


Description 

Referring to the schematic (Figure 1) will 
probably tell you all you need to know. 
Since this is an experimental antenna that 1 
am continuing to adapt to different situations 
and bands (160 meters is in the works), 
many construction details are left to the 
builder. 

The DCTL is a 15 ’ 7" equilateral triangle 
made from 300 ohm TV lead-in (Radio 
Shack 15-1153); this is the narrower 5/16" 
variety. Spacing affects the dimensions so 
stay with this type of lead-in. The resonant 
frequency can be lowered by making the 
open stub longer. With no stub, the antenna 
resonates at 7.250 MHz. and with a 2" stub, 
it resonates at 7.050 MHz. I use a 1" stub 
and a tuner to go anywhere I want on the 
band. I also use the same low-loss twin-lead 
into the balun on my tuner-—which I strong¬ 
ly recommend because the bandwidth is less 
than 100 kHz. 

The DCTL has an impedance of 5.5 ohms 
and matching to 300 ohm line is accom¬ 
plished with a 27-1/2" shorted stub across 
the feedline at the antenna. This is known as 
a “hairpin match” and adds some inductance 
to the antenna and lowers the resonant fre¬ 
quency. With a 50 ohm system (see ‘Tuning 
and Experimenting 1 "), the hairpin stub is 
shorter and therefore the antenna requires a 
longer open tuning stub (capacitance) to 
make up for the loss in inductance. 

A very important point that must not be 
overlooked is that the loop has a half-turn 
twist in it. This means that the feedline is not 
only connected to opposite ends of the loop 
but also to opposite sides. To be sure you are 
doing this right, use an ohmmeter to check 
for no continuity before you hook up the 
shorted stub and feedline. This lets the insu¬ 
lation act as a high quality capacitor between 
the antenna legs, which lowers it’s resonant 
frequency. With this system, approximately 
1/8 wavelength acts like a half-wavelength 
system. The open stub just adds a little more 
capacity to the open opposite ends of the an¬ 
tenna so it can be tuned across the band. 

Construction and Installation 

To make this antenna work properly, sol¬ 
der all connections and insulate well with 



Figure I. The Distributed Capacity Twisted Loop i/8 wave antenna stands five feel high. 
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electrical tape and shrink tubing. Measure 
very carefully, remembering that an extra 2" 
can put you clear out of the band. Hang as 
an equilateral triangle with the apex and 
feedline down, staying away from metal 
such as housewiring, vents, downspouts, 
flashing, rain gutters, and windowsills. Last¬ 
ly, do not use staples to hold the thing in 
place. Asa safety note, remember that loops 
have high voltages and high currents. There¬ 
fore. don’t let anyone (including dogs. cats, 
kids, or the XYL) touch it. I've used it with a 
100 watt rig with no smoke or sparks yet, 
but I’d still be very careful. 

Timing and Experimenting 

If you only have an antenna tuner, balun 
and SWR bridge, build the DCTL as de¬ 
scribed, tune it for 1:1 SWR using low pow¬ 
er (I fried my internal balun by not doing 
this), and look for a QSO. As a side note, an 
external balun is better than the small inter¬ 
nal units most tuners have. Another good al¬ 
ternative is to put RF beads or two of the 
clip-on RF forms Radio Shack sells on the 


coax leading to the rig. Any ground wires 
then go only to the rig, leaving the tuner iso¬ 
lated. 

If you want to play a little, here’s some 
more information: I used an MFJ Antenna 
Bridge for all my initial measurements, A 
longer open stub lowers the resonant fre¬ 
quency, a longer shorted stub raises the 
impedance and lowers the frequency, and 
the shape affects everything somewhat. If 
you want to use 50 ohm coax directly, use an 
open stub of 9", a shorted stub of 8-1/2”, and 
clip 1/4" pieces off the open stub until mini¬ 
mum SWR is centered where you want it. 
You should also coil some coax at the feed 
point to make a balun (or use one of Radio 
Shack’s cute little forms that I mentioned 
earlier, winding 10-15 turns of RG-174 on 
them). Actually, however, I can’t tell the dif¬ 
ference with or without the balun. Theoreti¬ 
cally, the null point on one side of the loop 
disappears but there is so much pattern dis¬ 
tortion inside a house that it really doesn’t 
seem to make any difference. Remember 
that if you want to use this antenna without a 


tuner, its bandwidth is only about 100 kHz. 
If you have a tube rig with a pi-network and 
a balun, it’s no problem, but the new solid- 
state rigs are another story. 

Field Tests 

The first station 1 worked was near Seat¬ 
tle, about 1,000 miles away. Signals were 
good (7-9) on both ends and the op could 
hardly believe that my antenna was only 5‘ 
high. The next guy was in Salt Lake—same 
story. Later the same evening I worked a sta¬ 
tion in Hawaii—he kept saying, “You’ve got 
what kind of antenna?” The signals were not 
very strong but they were quite readable, ex¬ 
cept for the Pennsylvania station that 
couldn’t hear either of us and kept calling 
CQ. 

As a final note, if you can carefully rotate 
the antenna, you can really null out broad¬ 
cast stations. While holding it over my head 
and rotating it (good thing nobody saw me 
doing this), I could reduce a 20/9 broadcast 
station to S7. 1 think I’ve got something 
here, folks. Q] 
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COPY! 

ANTIQUE RADIO CLASSIFIED 
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Articles - Classifieds - Ads for Parts & Services 
Also: Early TV, Ham Equip., Books, 
Telegraph, 40’s & 50's Radios & more... 
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Chassis Kits 
Cabinet Kits 
Assembled Cabinets 
Slope Box Kits 
UHF&VHF Antenna 
Power Divider Kits 


Rack Shelves 

Rack Equipment Cabinets 

Antenna Grounding Kits 

Tower Mounted Box Kits 
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5120 Harmony Grove Road, Dover, PA 17315 
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MORSE CODE MUSIC! 


SENSATIONAL NEW WAY TO LEARN 
CODE—Do Aerobics, Sing, Jog, or Drive 

while learning codel A fun & easy way to 
learn or retain Morse Code skills. Now the 
secret is yours with this amazing syncronized 
breakthrough! Great for Novice, Technician 
or the classroom. Order 

“THE RHYTHM OF THE CODE” 

Version 2 cassette today! 

Send $9.95 and we ’//pay the shipping to: 

KAWA RECORDS 

P.O. Box 319-ST 
Weymouth, MA 02188 

Check or money order only. We ship all orders within 5 days. 
Overseas please add S2.00 lor air mall. 

MA residents add 5% sales tax. 
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Uncle Wayne's Bookshelf 



Your One-Stop Shopping 
Headquarters 

In stock and ready to shop direct to you. 


Reference Manuals, Shortwave Handbooks 
ARRL Books, Antenna Handbooks, UHF/VHF, 
Books For Beginners, Code Tapes and 
Software For The Computer 


Turn to pages 86 & B7 to see our current selection 


Don't Delay- Call Today 
Our o rder d epartment is just a phone call away 

■sS^ 800-234-8458 


Townsend Electronics, Inc. 

presents 

C.M. Howes Kits 

for 


H.F. Amateur Equipment 



in ham radio hooka and publications 
2S page catalog $1.00 
Outside USA $2.00 
1-219-594-3661 

Townsend Electronics, Inc. 

Boi 415S * Pierce ton, IN 4<55<52 


Experimenters 

HF FREQUENCY COUNTER 


$ 49.95 


Counts to 75 MHz 
1 Hertz Resolution 
Sensitivity 50 mv RMS 
Input Protected 
Runs from 9V battery 
Product of USA 
PCB and all parts included 
1 Hz resolution to 75 MHZ with 4 1/2 or 8 digits 
Display portion may be detached 



Frequency Counter Kit FC4 (41/2 digits) . . $ 49.99 


Assembled and Tested.$ 69.95 

4 Digit Add-on Kit AD4 (8 digits total)-$ 16.95 

Shipping & Handling.$ 4,50 

MD residents add 5% sales tax 


To Order Call: 

$ A $ ENGINEERING 

14102 BROWN ROAD 
SMITHSBURG, MD 21783 

(301) 416-0661 FAX (301) 416-0963 
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Evolution of an 


Number 8 on your Feedback card 

Antenna 


Build a new version of the classic “Lazy H” antenna. 


N ot much is new in the design of anten¬ 
nas, and most of the new can be traced 
to the old. After all, almost 100 years of an¬ 
tenna experimentation has exhausted most 
of the configurations imaginable. The anten¬ 
na described in this article is a case in point. 
Basically, this antenna is a "Lazy Ha vin¬ 
tage workhorse which has an impeccable 
reputation as a stellar performer. 

Let’s review the old before going on to 
the newer version. The classic “Lazy H” is 
shown in Figure 1. It consisted of four half¬ 
wave radiating elements, two side by side 
over two more also side by side, with all 
four elements fed in phase. The array’s gain 
will vary' as the spacing between the upper 
and lower elements is varied from a half 
wavelength to a quarter wavelength, with 
the greater spacing giving slightly more gain 
than the lesser spacing. In practice, few 
hams could gel sufficient height while erect¬ 
ing their antennas to make much more than 
quarter-wave spacing practical, so the evolu¬ 
tion of this new version is based on quarter- 
wavelength spacing. By removing the old 
feed system and leaving just the radiating 
portions of the antenna, we find that just the 
four half-wave elements shown in Figure 2A 
will do the job. 

In electrical circuits (and antennas arc no 
exception), when two points exist with the 
same polarity and phase relationships, these 
two points can be connected together. The 
ends of both the upper and lower pairs of 
half-wavelength radiating elements fit this 
condition, so the ends of the lower half¬ 
wave elements can be bent up and those of 
the upper half-wave elements bent down to 
meet. They are then fastened together. This 
forms two loops separated by a quarter 
wave, as shown in Figure 2B. 

Our antenna now has become two quad 
loops in phase and will be treated as such. It 
is important to realize that the end effects 
taken into consideration in the original 
“Lazy H“ antenna computations to deter- 


by Sidney Rexford W2TBZ 

mine the length of the elements have been 
altered and the current formula for the over¬ 
all length of the loops is now 1005 divided 
by the frequency in MHz. This is the stan¬ 
dard formula used in determining the overall 
dimension of full-wave loops. 

Obviously, the feed system used in the 
original “Lazy H” antenna is no longer prac¬ 
tical to feed the new loops. The old phasing 
lines and the tuned feeder were located high 
in the air and were difficult to work with. A 
newer and more modem feed system is nec¬ 
essary. If the loops are opened in the center 
of the bottom of the loop, and you check the 
radiation resistance, you will find that it is 
100 to 130 ohms, depending on height and 
ground conductivity under the loops. These 
points on the loops must be fed in phase and 
with equal voltages to come up with a work¬ 
ing antenna. The most difficult part of the 
problem is in choosing the manner in which 
this is done. 

A half-wavelength piece of transmission 
line of any type will act as a 1:1 transformer 
and reflect the terminating impedance at 
both ends, so a half-wavelength of transmis¬ 
sion line (any transmission line) attached to 
the loops will appear to have an impedance 
equal to the impedance of the loop itself. A 
little experimenting with various types of 
lines determined that either standard 300 
ohm ribbon or 450 ohm Iadderline worked 
best. Coax was tried, but unless a 1:1 balun 
was used at each loop, radiation from 
the braid became a problem. The ribbon 
or ladderline was self-canceling and did 
not present any distortion of the antenna 
pattern. 

A half-wavelength line from the center of 
each loop, brought together and fastened in 
parallel so that the loops are fed in phase, 
provides an impedance of 50 to 60 ohms, 
and a 50 ohm coax 
feed from antenna to 
hamshack will give 
an excellent match 


without a tuner. To prevent radiation from 
the coax braid, a 1:1 balun should be used. 
A W2DU balun was used on this antenna. 
Ferrite core baluns were also used success¬ 
fully. The use of air core baluns proved dis¬ 
appointing and they are not recommended. 
Construction details are shown in Figure 3, 
and dimensions for the loops and the phasing 
lines are shown in Table 1. As long as the 
termination (ends) of the Iadderline or ribbon 
phasing lines are mechanically constructed 
so that flexing is distributed over at least a 
foot, the lines can be left to swing in the 
breeze. 

This is a single-band antenna, and it is 
bidirectional. For the 40, 17. 20 and 15 me¬ 
ter bands rotation to provide full directional 
coverage would be a real challenge, but for 
10 and 12 meters, a rotatable framework is 
feasible. 

While the theoretical gain of this array is 
about 3 dB over a dipole, on-the-air results 
are better. The antenna is a lower angle radi¬ 
ator than the dipole at the same maximum 
height and, in the tradition of the “Lazy H," 
it does a fine job in DX contacts. Radiation 
patterns for the “Lazy H“ can be found in 
just about any antenna handbook, but for 
those who do not have one handy, I have in¬ 
cluded a computer readout prepared by 
WA4HTR (now a Silent Key) and W4TDI, 
using the W7EL ELNEC program (Figures 
4A and 4B). 

Good luck to anyone who builds one of 
these antennas. I will be glad to answer any 
questions you may have, just include an 
SASE (RFD 1, Box 583. Colton NY 13625). 
And, if you have the space to build one for 
40 or 80 meters, 1 would appreciate a report 
on the results. Fortune has never smiled on 
me—1 have never had sufficient height to 
construct one of these. Q 
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Figure 3Construction of phased loops. 



A/4 

A/8 

30012 Ribbon 

450D Ladderline 

40m 

34.9 ft. 

17.5 ft. 

53.3 ft. 

62.2 ft. 

20m 

17.6 ft. 

8.8 ft. 

27.0 ft. 

31.2 ft. 

17m 

13.9 ft. 

6.9 ft. 

21.2 ft. 

25.2 ft 

15m 

11.8 It. 

5.9 ft. 

18.1 ft. 

21.97 ft. 

10m 

8.67 ft. 

4.33 ft- 

13.2 ft. 

15.33 ft. 



Table 1. Dimensions for the sections of the loops and phasing lines. 


Figure 4. Radiation patterns . Max gain: 
11.095 dBi @ 18.1 MHz (typical). 
Impedance (per loop): 133.404 + j0.040 (us¬ 
ing W7EL ELNEC). Bandwidth: 50° -3dB , 
65° to 115°. 



THE POWER STATION 


i f f The POWER STATION is a 12V x 6.5 AmpHr gel-cell 

batter y complete with voltmeter, wall charger and a 
^ cord for charging via automobiles. It will power most 
HTs at 5 Watts for 2-4 weeks (depending upon how long-winded you 
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50 
(at SOW). There are no hidden costs, all you need is your mobile, HT 
power cord or cigarette lighter adapter. 

The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 
6V, or 9V output can be used separately for CD players, Walkmans, etc. 
THE POWER STATION can be charged in an automobile In only 3 hours, 
or in the home in 8 hours. The charger will automatically shut off when the 
battery is completely charged, so you can charge it even when it has only 
been slightly discharged, (unlike Ni-Gads that have memory). Our charg¬ 
ing circuit uses voltage sensing circuitry, other brands are timed chargers 
which always charge the battery a full cycle, this damages their battery 
and shortens its’ life if it only needs a partial charge. The POWER STATION 
has a voltmeter that shows the exact state of charge of the battery, not 
worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD.” The 
voltmeter can even be used to measure voltages of other sources. 



To order, send check or money order for $49.95 + 
$8.50 for shipping, along with your shipping address 
and telephone number to: 

Joe Brancato 

THE HAM CONTACT 

P.O. Box 3624, Dept. 73 
Long Beach, CA 90803. 

CA Residents Add 8 1/4% Sales Tax 

If you wish more information please send a SASE to the above 
Address. For COD orders, call (310) 433-5860, outside of CA 
call (800) 933-HAM4 and leave a message. 
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Number 9 on your Feedback card 


Add Remote-Base Capability 
to ANY Repeater! 

Bargain bells ’n’ whistles. 

by Klaus Spies WB9YBM 


H ome-brewed and low-budget re¬ 
peaters share a common problem: 
lack of bells ’n’ whistles. Here’s an easy 
project that will give you remote-base ca¬ 
pability while keeping your repeater 
home-brewed, and/or low-budget. 

Having worked some ‘'rooftop DX” 
with my HT at the local repeater site. I felt 
working DX on 10m FM would be en¬ 
hanced if it could be worked from such a 
good site. That lead to the development of 
the schematic shown in Figure 1. 

When the squelch signal of the repeater 
receiver goes positive, both the repeater 


transmitter’s PTT and the remote base 
transmitter’s PTT are enabled through 
U1A and U2A. Then U3A, through two 
electronic switches (U4A & B), disables 
both the squelch signal and audio of the 
remote base receiver to avoid feedback. 

When the squelch signal of the remote 
base receiver goes positive, the PTT of the 
remote base transmitter is disabled 
through U2A and U3B. while enabling the 
repeater’s transmitter through U1A. 

Since the FCC requires that you listen 
to a frequency before transmitting, sepa¬ 
rate on and off functions are available for 


both the transmit and receiver sections of 
the remote base. These on/off functions 
can be tied directly into whatever DTMF 
decoder is currently available on the re¬ 
peater. 

Squelch signals should already be pre¬ 
sent in the repeater. For this circuit (de¬ 
pending on the type transceiver used as 
remote base), signal conditioning may be 
required (see Reference I). This can be 
done with a single 1C. If a margin of safety 
is desired in the transmitter, a very simple 
time-out timer can also be added (see 
Reference 2), as can a “hang” timer 
















Figure 2. PC board pattern and parts placement diagram. 


(see Reference 3). 

Since a repeater and a remote base deal 
with high RF energy, circuit construction 
should have appropriate safeguards: by¬ 
passing on all input/output leads, as a min¬ 
imum. If installed in the repeater cabinet 
inside a shielded control section, no other 
shielding should be necessary. If this isn’t 
the case, install the circuit in a metal box 
connected to power supply ground. QQ 

References: 

1. “Midland 13-509 Modifications,” 73 
Amateur Radio , pg. 27, December 1988. 

2. PTT Time-Out, “Circuits,” 73 Ama¬ 
teur Radio, pg. 82, August 1990. 

3. Ending Transmitter Chatter, “Cir¬ 
cuits.” 73 Amateur Radio Today , pg. 27, 
February 1991. 


Supply Connections 



+12V 

Ground 

4071 

Pin 14 

Pin 7 

4081 

Pin 14 

Pin 7 

4069 

Pin 14 

Pin 7 

4016 

Pin 14 

Pin 7 


Notes: 

1. Pull-down resistors on control inputs en¬ 
sure default modes are off, to avoid inter¬ 
ference from the remote base. 

2. All ICs are 14-pin packages. 


Parts List 


Item 

Quantity 

Reference 
R1, R2, R3, 

Part 

1 

6 

R4.R5. R6 

10k 

2 

1 

U1 

4071 

3 

1 

U2 

4081 

4 

1 

U3 

4069 

5 

1 

U4 

4016 


Parts are available from Digi-Key Electron¬ 
ics, Thief River Falls MN. 

Drilled and etched PC boards are available 
from FAR Circuits, 18N640 Field Ct., 
Dundee IL 60118, for $4 plus $1.50 S & H. 


Move Up In Class with 



Books and Code Courses 


Upgrade your ticket with Ameco's help. 


FCC Test Monads contain all the latest, official 
FCC/VEC test questions with answers. 

Plus, easy-tounderstand discussion of 
each correct answer. Excellent preparation 
for all classes of amateur exams 
Novke Closs Cat. #27-01 $5.95 

Novice Qoss Theory Course Cat. #23-01 $6.95 

Technician Closs Cat #28-01 $5.95 

Codeless Technicion Class Cat #78-01 ... $9.95 
General Class Cat. #12-01 $5.95 

Advanced Class Cat. #26-01 ... $5.95 

Extra Class Cat. # 17-01 $5.95 


With our help, learning code is easy. 


Ameco Code Courses on cassette tapes to help you 
prepare for the code test at the next level 
Novice Course u: avv^v- Cat # 100-T ... $5.95 

Senior Course to• ?ew?u; 2 Tapes 

Cat. #101-1 ..$10.95 
Advanced Course (8-*8W?M) Cat. #103-T $5.95 

Extra Closs Course r3-22WPM)Cat. #104-T $5.95 

General QS0 Course Cat. #105-QT ... $5.95 

Extra QS0 Course Cat #106-QT ... $5.95 

Code Course lor the PC for IBM PC/XT/AT or compatible User friendly, random characters 
send text from external data files, quiz sessions al at any speed and tone. Includes Code 
learning book. (Specify 5-1/4" o r 3 f/?" disk) Cat. #107-PC .... $19.95 


You can find AMECO books and tapes 
at your local amateur radio dealen 


AMECO CORPORATION 

224 East Second Street ■ Mineola, NY 1 1501 
Tel: (516) 741-5030 » Fax: (51 6) 741-5031 

All products available erectly, please adc $2 So for S & H 
Please wriie or cal *o r comclete catalog and once list 
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Number 10 on your Feedback card 


DSP: The Whole Truth 

Everything you ever wanted to know about digital signal processing. * 

*but were afraid to ask . 

by Ed Doubek N9RF 


D esigning Digital Processing into sever¬ 
al police communication systems over 
the last few years produced some definite 
improvements in the quality of these sys¬ 
tems. Applying the DSP principles to the 
reissuing of old recordings when they were 
released as compact discs has also helped to 
provide the quality the CD is noted for. 
This article will give you some insight into 
what the DSP systems can and cannot do, 
and will also suggest some low-cost modi¬ 
fications which can help to improve the 
quality of DSP-enhanced reception when 
used in amateur radio. 

Digital Signal Processing seems to have 
taken the amateur radio community by 
storm. Many amateurs are not only asking 
how it works but how well it works. Manu¬ 
facturers are rushing to provide this feature 
in new equipment so they can take advan¬ 
tage of this new-found miracle cure. 

This article will give you a better insight 
into the working of a typical DSP system 
and will also provide a list of questions to 
ask yourself or a vendor when you are get¬ 


ting ready to part with your hard-earned 
cash for a new station accessory. 

Design of DSP Units 

Figure 1 shows the hardware configura¬ 
tion of a typical Digital Signal Processing 
device. The hardware consists of an analog- 
to-digital converter that takes analog audio 
output of the receiver and converts it to a 
digital representation of the audio. The au¬ 
dio is processed in digital form and then 
converted back to an analog form with a 
digital-to-analog converter. It can then be 
amplified by a conventional audio amplifier 
and passed along to a speaker. After this 
processing, the final audio that is heard 
from the speaker can either be nearly iden¬ 
tical to the original audio or it can be modi¬ 
fied (corrected/improved) in the processing 
operation by removing unwanted distortion 
or noise from the audio signal. For narrow- 
band (communication) audio, a micropro¬ 
cessor operating at 30 to 40 MHz is typical¬ 
ly used to enable several computations to 
be performed on each audio sample. The 


typical sampling rate is at least two times 
the highest audio frequency to be processed. 
The NYQUIST rate is normally used since 
at this sampling rate the processor speed 
can be minimized and the distortion is mini¬ 
mal. The NYQUIST rate of sampling for a 
3 kHz maximum transmitted audio frequen¬ 
cy turns out to be 6 kHz. 

In addition to the hardware, software is 
required to define the modification to be 
performed on the audio sample. The soft¬ 
ware is in fact the most variable part of the 
DSP system and causes the biggest varia¬ 
tion in the DSP performance of the system. 
Normally one of two methods is used to 
program the processing. In the first case, an 
algorithm (formula) is used to process the 
signal and to generate the correction re¬ 
quired to improve the audio. The second 
method is to look up the sampled audio in a 
table, then correct the audio based on what 
the table shows. In some cases, a combina¬ 
tion of the two methods is used to correct 
the audio. Keep in mind that the more so¬ 
phisticated the technique used, the more in¬ 
structions per sample are required, and con¬ 
sequently the more expensive the software 
and the higher-speed hardware required to 
do the processing. 

Features 

Some DSP units are only suitable for 
eliminating heterodynes. Other units simply 
provide bandpass characteristics. The best 
systems employ an additional feature which 
provides a noise reduction mode as well as 
getting rid of white noise and pink noise. 
When purchasing a DSP unit, make sure the 
front panel gives you several modes of op¬ 
eration as well. If the mode switch provided 
is limited to just CW or SSB, it is probable 
the unit has either no noise reduction fea¬ 
ture or one not adequately implemented. 

Test Setup 

Figure 2 shows the test arrangement that 
was used to determine what a DSP system 
can do to improve the quality of the audio 
and the intelligibility. This same test setup 
was also incorporated in a system to 
demonstrate the audio DSP technique to po¬ 
lice departments. A cassette tape of good 
quality was mixed with a variable noise 
source to gradually reduce the intelligibility 
of the recording, then a comparison was 
made by switching in a JPS (NIR-10) DSP 



Figure L The hardware configuration of a typical Digital Signal Processing device. 



Figure 2. Test method. 
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unit. When compared with the bandpass 
mode, the NIR (noise interference reduc¬ 
tion) mode provides some rather dramatic 
results on voice signals. Improvements of 
between 6 to 10 dB have resulted, depend¬ 
ing on the particular voice characteristic be¬ 
ing processed. In most cases, a complete re¬ 
moval of all heterodynes is accomplished. 
The results in the noise reduction mode are 
not quite as good on CW because slow- 
speed CW looks like interference and gets 
completely removed. Above about 10 wpm 
CW can be processed with reasonable re¬ 
sults. However, the bandpass filtering 
modes greatly improve the CW mode be¬ 
cause of the nonexistent ringing. Normal 
CW filters in a receiver usually introduce 
ringing and other distortion when set to nar¬ 
row passband. 

DSP’s most dramatic feature is its ability 
to completely eliminate (to the tune of 40 
or more dB) any combination of constant or 
slowly-keyed heterodynes. In many units, a 
signal lasting for three ms or so in the NF 
mode is considered by the software to be a 
heterodyne and is removed. When in the 
NIR mode, a suddenly-appearing lone is re¬ 
moved after approximately 300 ms. 

Can DSP Be Improved? 

Yes, DSP can be improved. One of the 
problems that DSP exhibits is that as the 
amount of DSP action is increased, the 
amount of harmonic distortion of the lower 
frequencies being processed increases as 
well, resulting in a loss of intelligibility. 
When copying a heavily-accented voice sig¬ 
nal, the DSP signal is even harder to under¬ 
stand. It has been shown that this distortion 
can be significantly removed by a change in 
the algorithm used by the processor, or by 
using an analog filter, as shown in Figure 3. 
Using a very sophisticated algorithm may 
require a faster microprocessor. 

Another problem with DSP results from 
highly processed audio in the transmitter. 
Many non-DSP transmitter audio proces¬ 
sors result in an increase in the harmonic 
distortion of the audio in the area of I kHz. 
This causes a loss of intelligibility at the re¬ 
ceiver, especially when heavy DSP is ap¬ 
plied to the received audio. In the case of 
heavily clipped FM audio resulting from 
some types of deviation control, the re¬ 
ceived audio may be almost impossible to 
understand when combined with an excited 
operator, a time of audio stress caused by 
an emergency, or when working a new 
country. 

The Best Answer 

In Figure 4, a dual-section seven-. 10- or 


15-band equalizer can be used to remove 
the audio response in the area of 800 to 
1700 Hz. When one section of this filter is 
used to limit this band of frequencies ahead 
of the DSP unit and a second bandpass fil¬ 
ter is used after the DSP unit, the improve¬ 
ment is dramatic and can almost double the 
effectiveness of the DSP system. When us¬ 
ing this dual-band equalization, much of the 
distortion generated in the transmitter audio 
processor and received noise never enters 
the DSP unit and is never processed. 

The second section of the equalizer is 
placed after the DSP unit and helps to im¬ 
prove the intelligibility of the processed au¬ 
dio. With this equalization, it has been 
shown that the audio can be intelligible 
with an increase of 3 to 6 dB of interfer¬ 
ence. A second benefit of this combination 
improves the intelligibility, even when us¬ 
ing little DSP but while copying heavily 
compressed signals. For most receivers, 
cutting the spectrum below 300 Hz by at 
least 12 dB and the spectrum above 2.1 kHz 
by the same 12 dB removes all non-intelli¬ 
gence-bearing spectrum. The frequency 
range from 300 to 800 Hz should be boost¬ 
ed by 6 dB above the reference level of 0 
dB and ihe spectrum above 1700 Hz boost¬ 
ed by at least 9 dB. 

Even though the audio processing im¬ 
provements discovered by NASA use dif¬ 
ferent response frequencies than those used 
in these experiments, the results are similar 
because of the overall receiver passband 
dissimilarities. 

DSP in the Transmitter 

Experimentation using DSP on transmit¬ 
ting has shown little improvement in exper¬ 
iments when the standard bandpass charac¬ 
teristic is used in the DSP units. When the 


dual-band audio processing curve is used at 
both ends of the path, DSP does come into 
its own. An additional 3 to 6 dB of im¬ 
provement results from this dual DSP im¬ 
plementation by packing the intelligence in¬ 
to two narrow bands rather than one wide 
band and further improves the intelligibili¬ 
ty. This system is like using a 1.6 kHz filter 
in an SSB receiver without encountering 
the distortion the narrow filter generates. 

DSP at IF Frequencies 

If extremely high-speed microprocessors 
were available, DSP could be feasible in an 
amateur receiver IF Because of availability 
and cost, this type of hardware would be 
impractical for amateur radio with today’s 
state-of-the-art capabilities. Some pseudo 
DSP HF units have been implemented with 
prototype hardware, but they are not practi¬ 
cal at this time. With DSP at IF frequencies, 
this filtering could theoretically place the 
receiver filtering much closer to the anten¬ 
na, where it belongs. 

Summary 

Even without the DSP unit, the equaliza¬ 
tion curve shown in Figure 5 can be used 
after a receiver. These seven-band equalizer 
units are available for S60 new, or can be 
obtained at many hamfests for $15 to $20. 
The more versatile 10- or 15-band equaliz¬ 
ers make the implementation of this audio 
curve more accurate. Whether or not you 
are using DSP, the addition of audio correc¬ 
tion to the audio output of your receiver can 
improve weak signal work, especially on 
160 and 80 meters and VHF and UHF DX- 
ing. 

Don’t throw away your antenna just yet 
. . . DSP is good, but it has to have some 
signal to work on. B 
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Number 11 on your Feedback card 


Recycled TV Beam to 
2 Meters for $2 

Use an old TV antenna for this inexpensive, two-hour project. 

by Marty Gammel KA0NAN 


L ast spring 1 was asked to supply a 2 me¬ 
ter beam for our local radio club's Field 
Day satellite contacts, Not having an extra 
beam, 1 found an old TV antenna someone 
had given me. There were many elements 
and the square boom was 92" long, perfect 
for the 11 dB gain needed. 

Construction 

First, 1 had to clean the boom of all ele¬ 
ments and hardware. To do this, I used an 
electric drill to remove the rivets. Then 1 
used a Scotch-Brite pad to clean any rust or 





corrosion from the now empty boom and the 
removed aluminum elements. 

I looked in a few antenna books for di¬ 
mensions, settling on closely-spaced dimen¬ 
sions based on the NBS standard yagi de¬ 
sign. There are many good books for finding 
workable spacing and element lengths. Us¬ 
ing the ARRL Antenna Handbook , I devel¬ 
oped the dimensions in Table 1 after rework¬ 
ing the spacing guidelines to come up with a 
seven-element beam that could be used in 
either vertical or horizontal polarization. 

These measurements and spacing should 
give, in theory, over 11 dB gain, with a 
front-to-back ratio of 20-25 dB and good 
side rejection. Bandwidth for 1.5 SWR 
edges goes from 144.5 MHz to 147.750 
MHz with 1.01 SWR at 146.250 to 146.5 
MHz. If the beam is to be dedicated to SSB 
operation only, increase element lengths by 
3/16" per MHz to shift the center frequency 
of operation down toward the bottom of the 
band. 

There should be enough material to make 
all the elements from the material that you 


strip off the boom. With all the material I 
had left, all I had to do was start measuring, 
marking and cutting. Take great care to drill 
all the holes squarely. The elements may be 
mounted either all on the boom or all 
through the boom. Mounting the elements 
through the boom will make a stronger, 
long-lasting beam, with less chance of ele¬ 
ments working loose in the wind. I used 
stainless steel screws for mounting all of the 
elements. 

Matching 

You will need to make a matching net¬ 
work for this yagi. I chose a gamma match 
made from a piece of 3/8" aluminum tubing 
7" long with a piece of RG-8 coax 7.75" 
long. I used the regular RG-8 coax; if you 
use RG-8 poly-foam coax you may need to 
change the length of coax for the gamma 
match. 

To duplicate my gamma match, find a rub¬ 
ber or plastic cap that fits tightly over the 
end of the gamma tube (see Photo C). Strip 
the outer jacket and shield from the RG-8 


Reflector length 40" 

Table 1. 

Driven element length 38.125" 

Spacing to driven element 15.75" 

1st director length 36.875" 

Spacing to 1st director 11" 

2nd director length 36.75" 

Spacing to 2nd director 15.25" 

3rd director length 36.25’ 

Spacing to 3rd director 15.25“ 

4th director length 35.875" 

Spacing to 4th director 15.25" 

5th director length 35.675" 

Spacing to 5th director 15.25" 



Photo A. The raw materials. 
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Photo B. Drilling out rivets to clean off the boom. 

















Figure 2. Gamma detail. 


gamma tube until you 
find the best match. 
Tighten the gamma to 
the driven element 
and you will be ready 
to install the antenna 
permanently. 


section of coax. Mount the center conductor 
and dielectric with a l/2"-wide strip of alu¬ 
minum or copper formed around the middle 
of the 3/8" tubing (see Photos C and D). 
Then mount an SO-239 panel mount con¬ 
nector to the boom with a piece of aluminum 
or copper perforated strapping. I was lucky 
enough to have some copper pipe hanger 
straps in my junk box to use for this. 

Matching a gamma is fairly easy once you 
have the beam assembled. Mount the com¬ 
pleted antenna on the mast about 7 to 8 feel 
above the ground. Set your radio to the cen¬ 
ter frequency that you designed for. place an 
SWR bridge between the radio and the an¬ 
tenna. then apply low power for your test 
transmission. Carefully note the SWR read¬ 
ing and slide the gamma in or out of the 


Builder’s Notes 

A 1/4" drill bit should work well for 
drilling out the rivets holding the old ele¬ 
ments to the boom. If you can get more than 
one old TV antenna to use as an element 
source, grab it—you can always use the ex¬ 
tra materials for your next antenna project. 
When drilling the holes for elements, be sure 
that the elements fit snugly to help maintain 
squareness with the boom. You can cut the 
elements to length with a hacksaw, but file 
the rough-cut end smooth to ease the assem¬ 
bly of the beam. For the mounting screw 
holes I used a 1/16" drill bit; the screws 
should fit snugly. 

Take your lime when drilling and in¬ 
stalling the elements to make sure that they 
are all centered and square to the boom. 


Elements mounted out of alignment will dis¬ 
tort the pattern and reduce the gain of the 
antenna. 

Decide if you are going to mount the 
beam vertically or horizontally before 
drilling the clement holes so that you can 
have the holes for clamping the boom to 
your mast in the proper plane. When the 
beam is to be vertical, you need to use a 
non-conducting mast to avoid detuning the 
beam and skewing the pattern. 

I hope you enjoy using this beam and 
make many contacts with it. This project 
should take only a couple of hours from start 
to finish, once you have all the materials on 
hand. 

Many thanks to John Berglund K0UBA 
for his help in editing this article. Q 


Parts List 

Old TV antennas 

Electric drill or drill press 

1/4“ drill bit 

1/16” drill bit 

Tape measure 

S0-239 panel mount fitting 

1/2"-wide metal tor gamma hanger 

Stainless steel screws (3/4* #4 self-tapping) 

RG-8 coax (short piece) 

Soldering iron 
Screwdriver 
Hacksaw 
Metal file 
Scotch-Brlte pad 
7“ piece of 3/8" aluminum tubing 
Rubber or plastic cap for the gamma 
Marking pen or scribe (to mark measurements 
on metal) 



Photo E. The completed beam. 
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Number 12 on your Feedback card 


A Discone Just For Fun 

Fun to design, build and use. 

by L. Scott Hall KA0DAQ 


6 6TT Thai's wrong? Couldn’t you make 
VV the last antenna work?” My wife 
always says this when I’m working on a new 
antenna. Putting up and taking down anten¬ 
nas is what I do in amateur radio. Anyway, 
that was a year ago last fall. It was a dis¬ 
cone. 

Does a discone sound high-tech? That’s 
not how I made it, but it works. 

First thing, when I decided on this project, 
I looked up what other people had to say 
about disconcs. Two references were found: 
The ARRL Antenna Book and Home-Brew 
HF/VHF Handbook by William Hood. I 
found Mr Hood’s book to be particularly 
useful. 

Defining the Project 

A discone is a vertically polarized an- 


would be 38 or 40 radials. I didn't believe 
this number, so I did some experimenting. 

Modeling 

I decided to build a model. The commer¬ 
cial FM band (88-108 MHz) often uses dual 
polarization. A discone should work on the 
vertical portion. A tin can about 4" in diame¬ 
ter was used for the vertex, with a hole in 
the remaining end for the coax, and 12 small 
holes punched around the open end to attach 
the cone radials. The coax is fed through the 
open end, then through the coax hole, with 
the braid pulled back 2” and soldered to the 
can. The 2" of insulated center conductor is 
fed through a 1" thick, 8" wide wooden disk. 
Two short screws hold the can to the disk. 
Any insulation on the coax above the wood 


cut in the radials ends and crimped for a 
good mechanical connection. 

After the top hat was up. I strung only two 
cone radials (stranded wire) from the can to 
start with (a stiff wire base loop was used to 
hold the radials in place). A small-diameter 
stick held to the vertex can by one screw was 
all the support needed. Hooking this up to an 
FM receiver with a signal strength meter, I 
was surprised to find it bidirectional. Adding 
a third was better. After six radials, gain was 
not noticeable on my equipment. I guess 
l/50th of a wave for radial spacing meant 
without a base wire. 

Since I planned on using a base wire to tie 
all the radials together, I decided on 15 radi¬ 
als per wave, or 12 for this antenna. I chose 
12 radials for a better SWR on 10 and for 
lots of capture area. 



tenna with a disc (a capacitive hat 0.68 x 
the base width) on top and a cone a 
quarter wavelength at lowest frequency, 
from the vertex (the point at the top) to 
the edge of the base (an equilateral tri¬ 
angle from the side). The base is a quar¬ 
ter wave in diameter (see Figure 1). Mr 
Hood states that the disc should be 
spaced 6" from the cone vertex at 14 
MHz (no formula was given). A discone 
should operate over a large frequency 
range. My plan was to use it on 10 and 
15 meters. I took these numbers and 
plugged them into my pocket computer 
to run them a few times. 

10: Input F 

20: B=492/(2*F) or B=150/(2*F) 
for metric 
30: D=0.68*B 
40: Print B,D 
50: Go to 10 

Nothing fancy here—just the bare 
bones. Where F equals the lowest usable 
frequency. B equals base diameter and 
D equals the disc diameter. 

The final design used 20.5 MHz as 
the lowest frequency because the SWR 
is supposed to rise rapidly at the lowest 
usable frequency. 20.5 MHz is a little 
below the 15 meter band, but I wanted 
the SWR to be low all the way to the 
bottom of the band. And it made the math 
easy. My final dimensions were 8'2" for the 
disc, 12' for the cone, and 4" for the spacing 
(I guessed for the spacing). 

Before beginning I had to determine the 


Photo A. The disc one. 

is stripped off. I poked a hole in the center 
of the tin can lid (the one removed to empty 
the can) and soldered it to the center conduc¬ 
tor on top of the disk. The disc radials (six 
broken TV antenna elements cut to 11") 


Mounting Problems 

The cone and disc for the full-size 
discone are very much like the test 
model’s: a circle of plywood holding six 
elements, with the far ends shorted to¬ 
gether to form the disc and 12 stranded 
copper wires hanging from a tin can and 
attached at the bottom to the base loop. 
The real problem is the supporting hard¬ 
ware. Holding up a tiny model is a lot 
easier than a disc over 8' across. The 
parts for this antenna sat around a long 
time before I finally came up with 
something I thought would work. 

I always knew I’d use a 1-1/2" steel 
mast for supporting the antenna, but 
how could I attach it without any possi¬ 
bility of shorting out the cone and disc, 
yet still holding the disc 4” above the 
cone? 

Mounting Solutions 

The mount (spacers) consists of three 
pieces of 2x4 and a 5" circle of plywood 
(the 2x4s are 15". 8" and 3-1/2" long). 
First the 15" and 8" 2x4’s were glued 
together (I used a hot glue gun) with 
their centers aligned (see Figure 3). A 
1/2” hole drilled down the center gave 
me room to feed the coax through. 

I heated up the glue gun again and 
stuck these two, the large end, to the bottom 
of the disc. I made sure that the hole in the 
disc and the spacers were lined up right. The 
can already had 12 holes punched in it for 
the radials and the coax hole in the remain- 


number of radials to use. My reference book were attached with screws, and the outside ing end. After slipping the coax through the 
said one radial every 1/50 of a wave. That ends joined with a copper wire through a slit hole I stripped off 5" of insulation, then bent 
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Figure 1. Discone measurements. 


back and soldered the shield to the top of the 
can. 

This is when I should have soldered the 
radials on to the can, but no, I did it the hard 
way. I slipped the center conductor through 
the center hole and, using more hot glue, 
pressed the can into place. I drilled a coax 
hole in the center of the 5" plywood circle 
and a mast hole in the 2x4 before gluing 
them together (sec Figure 3). The plywood 
fit snuggly into the can. And the mast, with 
the coax slipped through it. fit snuggly into 
the 2x4 mast hole. This 2x4 collar keeps the 
mast from shifting. The plywood circle sup¬ 
ports the weight of the whole antenna on the 
top of the mast. 

Remember how on Field Day everyone 
puts up lightweight masts with guy lines? 
Now turn that picture upside down; that’s 
how I hold the disc level. A guy line ring is 
mounted 3' down from the disc and four 
evenly-spaced ropes are tied from the edge 
of the 2' plywood disc to the guy ring (see 
Figure 2). This does a great job of holding 



Figure 2. Guy ring mounting detaii 


the disc steady. 

A stiff wire simply wasn’t going to hold 
12 radials in place as on the model. I used a 
stranded wire for the base loop and six 6’ 
sticks (1" x 1”). Two parallel holes were 
drilled in each stick, one through each end. 
While soldering the radials to the base loop, 
I slipped a stick on after every two radials. 
When all the radials and sticks were in place 
and the base wire was soldered together, I 
brought all six ends together around the 
mast and threaded a rope through the end 
holes. Then, taking up the slack, I pulled 
them all light to the mast, like the spokes of 
a wheel, and tied them off level with the 
base loop. 

Wrap Up 

When I turned on the receiver the first 


time I knew I had a winner, it worked great. 
Signals were coming in from everywhere. 
This antenna worked just like the books said 
it would: low SWR over a broad bandwidth, 
and a low angle of radiation for DX. At least 
this is true for the lowest 10 MHz I played 
with. Theory states the this discone should 
have a working bandwidth from 20.5 MHz 
to 205 MHz, but without VHF equipment I 
was unable to prove it. 

My discone was fun to design, build 
and use. It had good receive and transmit 
qualities. I liked it, but it had some prob¬ 
lems. Foremost, it pulls in signals from 
everywhere, not a good quality on crowd¬ 
ed bands or in contests. With these qualities 
it might work well for a net control sta¬ 
tion. but not a good choice for your only 
antenna. R1 



Figure 3. The 2 x 4 wood collar—plywood circle mounting I_ 

detail . Figure 4. Base . disc, and cone detail. 
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by Larry R. Antonuk WB9RRT 


Number 13 on your Feedback card 


DIGI-FIELD Field 
Strength Meter 


1C Engineering 
16350 Ventura Blvd., Suite 125 
Encino CA 91436 
Telephone: (818) 345-1692 
Fax: (818) 345-0517 
Orders: (800) 343-5358 
Price Class: $120 


M y first antenna was a 40 meter dipole, 
stretched between two pine trees in the 
back yard. The center insulator was a piece 
of Plexiglas. The unsupported coax hung 
down from the center of the antenna and 
draped across the telephone wires, eventual¬ 
ly making it into my bedroom window. Not 
having much in the way of adult electronic su¬ 
pervision, I had simply stripped the coax back 
and soldered it to the wires at either side of 
the insulator. This worked pretty well, and 
gave me a low VSWR as well as a feeling 
of great pride. I began racking up contacts 
that were several states away! However, it 
wasn’t long before my range started to de¬ 
crease. I tested the antenna, and the 
VSWR was still quite low. I didn’t have a 
real power meter, but the meter readings 
on my trusty ol' Drake 2NT were the same 
as always. It even lit up my dummy load 
(100 watt GE Soft-White) as bright as al¬ 
ways, but my buddy could barely hear me 
across town. What was up? 

It took a visit from an Elmer to point out 
the obvious problem. In my haste to erect 
the antenna I had simply soldered the coax 
to the wires at the insulator. I hadn’t even 
looped the coax over the insulator for 
strain relief. Rain was collecting on the 
dipole elements, running downhill to the in¬ 
sulator, and filling my unprotected coax up 
to the brim. It only took a few showers be¬ 
fore my cheap TV-store coax had a satu¬ 
rated dielectric, and was acting more like a 
dummy load than a transmission line. I had 
plenty of power going into the line at the 
transmitter, but none of it was making it out 
to the antenna. My 75 watts of crystal-con- 
trolled CW signal was simply heating up 
the coax. In retrospect, it seems that any¬ 
one with half a brain would never have had 
this problem in the first place. However, it 
did teach me that things electronic are sel¬ 
dom exactly what they seem, even if the 
tools you have tell you that everything is in 
order. 

The Solution: A Field Strength Meter 

There was only one tool that would have 
given me an indication of my problem, and 
that was something that would have mea¬ 
sured the strength of the actual field being 
radiated from the dipole. Strangely 
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enough, the device is called a Field Strength 
Meter. (In actuality, the other method would 
have been to measure the power at the junc¬ 
tion of the coax and the antenna. This 
method has been suggested in various texts, 
but I had a problem with it. For one thing, I 
didn’t have a power meter. More importantly, I 
never figured out how to get up to the junc¬ 
tion of the dipole when it’s strung between 


two trees with the feedline dangling straight 
down. My family didn’t own a bucket truck. 
(This is another one of those things they just 
didn’t explain in the Handbook.) In any event, 
had I taken a couple of reference readings 
with a field strength meter and jotted them in¬ 
to my log book, I would have had a pretty 
good idea of where the problem was. At least 
t would have understood that there was a real 
problem, and that I wasn’t just losing my 
marbles. 

A new entry in the field strength meter 
field is the DIGI-FIELD unit, produced by 
1C Engineering of Encino, California. The 
DIGI-FIELD is a self-contained battery-op¬ 
erated field strength meter in a 3" x 4.2" x 
1.5" heavy-duty plastic box. The unit comes 
with a 3-1/2 digit LCD display, an SO-239 
connector, and an output jack for monitor¬ 
ing the demodulated (AM) signal. The 
range of the meter is from DC to 12 GHz, 
which should cover most of your ham appli¬ 
cations. (By the way, 1C Engineering is hap¬ 
py to supply spec sheets and charts on re¬ 
quest.) 

The basic design of any field strength 
meter is fairly simple. An antenna feeds an 
RF signal to a diode rectifier. The rectified 
voltage is then filtered by a capacitor, and 
the resulting DC voltage is measured by a 
meter. This system has worked fairly well 
for years. The only problem with it is that it 
takes a fair amount of energy to produce 
enough force to deflect even the most sen¬ 
sitive meter movement. In other words, the 
standard field strength meter tends to be 
somewhat “deaf.” Several schemes are 
available to increase the sensitivity of the 
units—some use tuned RF filter circuits that 
resonate at the desired frequency, some 
use broadband amplifiers, some use a sim¬ 
ple transistor amplifier that follows the de¬ 
tector diode. 

The DIGI-FIELD meter approaches the 
problem from another angle. It does away 
with the mechanical meter movement, re¬ 
placing it with a solid-state LCD display. 
The input impedance of the digital meter is 
much higher than any mechanical meter, so 
less voltage is required to produce a usable 
reading at a given frequency. The result is a 
higher sensitivity meter with no front-end to 
tune. As an example, a standard tuned-RF 



The DIGI-FIELD Field Strength Meter. 









single-transistor field strength meter was 
compared to the DIGI-FIELD. Feeding a 
signal into the standard meter with a signal 
generator produced a “usable” needle de¬ 
flection with an input signal of 500 mV at 
146.000 MHz. The DIGI-FIELD meter pro¬ 
duced a “usable” reading with only 80 mV. 
(Since the field strength meters compared 
had mechanical and digital meters that both 
read in relative, not absolute, units, this type 
of test may seem like “comparing apples to 
oranges.” However, the minimum “usable” 
reading was that deemed to be useful dur¬ 
ing an antenna peaking operation, similar to 
tuning up a transmitter or perhaps foxhunt¬ 
ing. This was actually about one-quarter 
scale on the mechanical meter, and about 
1.0 units on the digital display.) This means 
the DIGI-FIELD is able to pick up weaker, 
more distant, or lower power signals. 

So who needs a field strength meter? 
Well, if you’ve just picked up your first ham 
license you'll probably want to invest in one 
or two other instruments first—a good DVM, 
maybe a VSWR bridge. Then, if you find 
yourself drawn to antennas and antenna 
design, a good field strength meter is a ne¬ 
cessity. The DIGI-FIELD can be used to plot 
the gain of various yagi antennas you might 
be building, or to compare one antenna to 
another. You can compare the effectiveness 
of various styles of antennas on your HT. 
Reference values can be taken on your HF 
antenna to make sure its performance is up 
to par. Around the shack, a field strength 
meter can let you sniff out bad coax con¬ 
nections or improperly grounded transmit¬ 
ters. As an educational tool, the DIGI-FIELD 
can be used to demonstrate the concept of 
gain, or antenna polarization. 

Using the DIGI-FIELD 

Operation of the DIGI-FIELD is quite 
straightforward—you turn it on and plug an 
antenna into the SO-239. RF measure¬ 
ments will appear on the display. Like most 
field strength meters, the readings are rela¬ 
tive, and are normally used in a compara¬ 
tive manner. For example, to adjust the 
spacing on a yagi for maximum forward 
gain you might set up the antenna and 
meter a reasonable distance apart, and key 
the transmitter. Note the reading on the 
DIGI-FIELD, and make an adjustment to the 
antenna. Take another reading, adjust 
accordingly, and so on. The sensitivity of 
the meter can be adjusted by moving the 
telescoping antenna up and down, or by 
connecting a conventional antenna to the 
input jack. The DIGI-FIELD does lack a bar 
graph display, which would be handy in 
operations that are looking only for a peak, 
such as foxhunting. However, the LCD 
display does respond quickly enough to 
allow these types of jobs to be performed— 
just not as easily. 

All in all, due to its high sensitivity and 
wide bandwidth, the 1C Engineering DIGI- 
FIELD represents a reasonable investment, 
and antenna buffs will find it to be extremely 
useful. Bi 
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Number 14 on your Feedback 

CARR’S corner 


Joseph J, Carr K4IPV 
PO. Box 1099 
Fails Church VA 22041 

The Boyd Electronics RF 
Sweep Generator 

Building and experimenting with RF 
circuits can be performed with a simple 
continuous wave (CW) signal genera¬ 
tor, but the avid technician quickly 
learns that an RF sweep generator is a 
real asset on the bench. A sweep gen¬ 
erator repetitively tunes through its set 
range ot frequencies, thereby allowing 
you to examine the frequency re¬ 
sponse of the circuit under test on an 
oscilloscope Circuits that test better on 
a sweep generator compared to a CW 
signal generator include: 

High-pass and low-pass filters 
Bandpass filters 
L-C tuning circuits 
Antenna tuners 

Crystal, ceramic or mechanical 
IF filters 
RF amplifiers 
Video amplifiers 
IF amplifiers 

Sweep generators are used by ser¬ 
vice technicians to test and align radio 


and TV equipment, and they are also 
used by engineers and technicians in 
laboratory settings. The service grade 
sweep signal generators may be 
cheaper than laboratory models, but 
they usually don’t cover all frequencies 
that amateurs need. The lab models 
are in the multi-kilobuck price range, so 
they are out of the game as tar as most 
hams are concerned. Perhaps the best 
alternative is to build your own sweep 
generator from a kit. 

Last month, an advertisement by 
Boyd Electronics (1998 Southgate 
Way. Grants Pass OR; 503-476-9583) 
in 73 caught my eye. They offer the 
Model RSG-30 RF sweep generator as 
a kit at a very attractive price. So, I 
contacted Jerry Boyd, and he shipped 
an RSG-30 kit for review. (He also of¬ 
fers two assembled versions, but con¬ 
sidering most hams would probably 
build the kit, I wanted to assemble this 
one myself Besides, building stuff is 
one of the fun parts of doing this 
column.) 

RSG-30 Features 

The Boyd RSG-30 offers sweep 
from 2 to 30 MHz, and has the stan¬ 


WA 


Photo A. Sine wave CW output of the RSG-30. 


dard 50 ohm load needed for RF circuit 
testing. The output level is approxi¬ 
mately 100 mV RMS. and sweep width 
is variable from 5 kHz to 30 MHz. A 
negative 12 volt, 20 ms trigger pulse is 
provided so fhe oscilloscope can be 
triggered in step with the sweep (which 
makes the presentation coherent). 

Three modes are offered in the 
Boyd RSG-30: CW, Video and Sym¬ 
metrical. The CW mode outputs a con¬ 
tinuous. non-swept signal (Photo A) on 

‘The lab models are 
in the multi-kilobuck 
price range, so they 
are out of the game 
as far as most hams 
are concerned. 
Perhaps the best 
alternative is to 
build your own 
sweep generator 
from a kit.” 


a single frequency set by the front pan¬ 
el FREQUENCY control. It can be used 
in the same manner as any RF signal 
generator. The VIDEO mode is a swept 


mode in which the RF frequency is 
swept from 2 to 30 MHz, while the 
SYMMETRICAL mode is a swept 
mode in which the width of the sweep 
(min to max frequency) is set by a 
SWEEP WIDTH control on the front 
panel (5 kHz to 30 MHz). Photo B 
shows the waveform on my oscillo¬ 
scope when the SYMMETRICAL mode 
was selected and the SWEEP WIDTH 
was set dose to maximum (so it is sim¬ 
ilar to the VIDEO mode). 

RSG-30 Internal Circuitry 

Figure 1 shows the block diagram of 
the Boyd RSG-30 circuitry. The RF sig¬ 
nal is formed by mixing together two 
other signals: the output of a 50 MHz 
crystal oscillator, and a 52 to 80 MHz 
voltage tuned oscillator (VCO). A VCO 
is a circuit in which the RF frequency is 
set by a tuning voltage applied to a 
voltage variable capacitance diode (or 
“varicap"). The output of the mixer is 
the 2 to 30 MHz difference between the 
crystal oscillator (XO) and VCO sig¬ 
nals, and this signal is filtered in a low- 
pass filter to remove the remaining 
components of the XO and VCO. The 2 
to 30 MHz filtered signal is amplified by 
a Mini-Circuits MAR-1 MM 1C amplifier. 
These amplifier ICs have a natural 50 
ohm output. 

The sweep and tuning voltage sec¬ 
tion contains a clock-driven saw¬ 
toothed generator, as well as DC offset 
circuitry for setting the center frequen- 



Pholo B . Swept RF output of the RSG-30. 











Figure 1. Block diagram of the RSG-30. 


cy. The saw-toothed waveform allows 
the VCO to sweep linearly from a low 
to high frequency, and then snap back 
to the low frequency end of the swept 
spectrum. Both the sweep width and 
center frequency controls are part of 
the sweep circuit. 

Using the RSG-30 RF Sweep Signal 
Generator 

There are two basic ways to use the 
Boyd RSG-30 sweep signal generator. 
If you have an oscilloscope that has a 
30 MHz (or greater) bandwidth, or if 
you can be satisfied limiting the RSG- 
30 to a lower bandwidth (say, 10 MHz), 
then the RSG-30 can be hooked up as 
in Figure 2, The SYNC connector on 


the rear panel of the RSG-30 is con¬ 
nected to the EXTERNAL TRIGGER 
input on the oscilloscope. The RF out¬ 
put of the RSG-30 is fed to the input of 
the circuit under test (CUT). The output 
of the CUT is fed to the high frequency 
vertical input of the oscilloscope. 

Photo C shows the waveform to ex¬ 
pect when the RF is viewed directly. 
This particular trace was taken when 
the CUT was a 10.7 MHz IF trans¬ 
former (the type used in FM broadcast 
receivers). A narrower filter would pro¬ 
duce a similar trace, but with less 
width. In some cases, users prefer to 
lower the trace to the oscilloscope 
baseline so that only the top portion of 
the symmetrical waveform shows. 


Many amateurs have oscilloscopes 
these days, but many of them are low 
frequency oscilloscopes found at ham- 
fests, government surplus, industry, or 
electronic repair shops. These oscillo¬ 
scopes are not suitable for direct use 
with the RSG-30. If the hook-up of Fig¬ 
ure 2 is broken at “X," however, we can 
insert a detector circuit. Some people 
use a demodulator probe for the oscillo¬ 
scope, while others use the circuit of 
Figure 3. This circuit should be built in¬ 
side a small shielded metal box. It con¬ 
sists of a diode detector (D1) and a filter 
capacitor (C2). The other capacitor is 
used for DC blocking to prevent any DC 
from the CUT from messing up *he 
diode. 


The diode used in Figure 3 is a ger¬ 
manium detector diode such as 1N34 
or 1N60. These diodes are usually 
available at Radio Shack or at electron¬ 
ics parts places that sell Jim-Paks. An¬ 
other source of the diodes is the ser¬ 
vice shop replacement lines of semi¬ 
conductor such as NTE or ECG prod¬ 
ucts. In those lines, the ECG-109 and 
NTE-109 are suitable. 

Photo D shows the waveform to ex¬ 
pect when using the diode detector. 
This waveform was taken from a 40 
meter RF tuned circuit consisting of a 
disk ceramic capacitor and a 4.9 pH 
toroidal inductor. The diode detector 
and filter removes the residual RF, and 
presents just the instantaneous DC 
output of the detector. 

Boyd Electronics offers the RSG-30 
in several ways. First, you can buy a kit 
consisting of the printed circuit board 
and all parts needed lor the PCB board 
(RSG-30K). This costs $59.95. They 
will also assemble and test this version 
for $119 (order RSG-30A). For these 
options you will have to supply certain 
mechanical parts and the cabinet. 
Boyd Electronics gives you the Radio 
Shack part numbers. The company 
supplies a pair of adhesive templates 
that stick to the front and rear panels, 
and give the unit a real professional 
look. If you want the RSG-30 with a 
cabinet, then order RSG-30C for SI59. 

Next month, we will take a look at 
some sweep generator applications, 
including a low frequency adapter for 
the RSG-30 that permits it to be used 
below 2 MHz. B1 



Figure 2 . Normal set-up for the RSG-30 to test an RF i circuit Figure 3. Simple detector circuit. 
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Hamsats 


Number 15 on your Feedback card 


Amateur Radio Via Satellites 


Andy MacAtlister WA5ZIB 
14714 Knights Way Drive 
Houston TX 77083 

At this time last year, AMSAT - 
OSCAR-13 was in perfect operating 
condition. The satellite was more than 
four years old and performing flaw¬ 
lessly. In recent months though, the 
situation has changed. 

In May, the transmitter section of 
the ‘JL’ mode transponder (23 cm or 2 
meters up with 70 cm down) stopped 
working. All attempts to bring the 70 
cm transmitter back on line failed. 
Studies of the satellite telemetry indi¬ 
cated that the exciter portion of the 
transmitter was functional but the pow¬ 
er-amplifier section was not. This turn 
of events has placed greater empha¬ 
sis on the popular mode “B* (70 cm up 
and 2 meters down) and more exotic 
mode “S' operation (70 cm up and 13 
cm down). 

Satellite controller James Miller 
G3RUH has reported that the 23 cm 
receiver still functions well and is 
being used for satellite control activity. 
G3RUH, DB20S and VK5AGR have 
revised the 1993 and 1994 operat¬ 
ing schedule without mode ML" for 
A-O-13. It appears in Table 1. No 
further anomalies have been report¬ 
ed. 


Field Day 1993 

The loss of two modes via A-O-13 
did not dampen satellite activity during 
Field Day in June. Passes over North 
America for both high and low orbit 
satellites were almost continuous for 
the 24-hour event. Many times, more 
than one active hamsat was above the 
horizon and available for contacts. 

A-O-13 was excellent, especially 
during the morning hours of Sunday 
June 27th. Modest directional anten¬ 
nas provided many portable stations 
“armchair copy’ when the satellite 
pointing angle favored their locations. 
While most stations focused on mode 
“B" operation, a few tried “S“ reception 
on 2400 MHz with loop yagis, helix ar¬ 
rays and small dish antennas. The 
two-foot dish used at K5DX by our 
group did not work, but later investiga¬ 
tion of the downconverter circuitry re¬ 
vealed some minor wiring errors. The 
two-footer (an old snow coaster) with 
a Down East Microwave converter 
(RR 1 Box 2310, Troy ME 04987; Tel. 
207-948-3741, Fax: 207-948-5157, 
catalog available) can hear the satel¬ 
lite when properly connected and 
aligned. Steve KE50 heard several 
stations working mode “S’ on Field 
Day. and worked one. His system in¬ 
cluded a surplus six-foot dish and a 



Photo A Field Day 1993 at K5DX in centraI texas. WA5Z/B repairing trie 9600 
bps TNC for U-O-22 and K-O-23 contacts. 
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patchwork downconverter with a 7 dB 
noise figure and no preamp. 

Many other satellites were available 
for Field Day. Fujl-OSCAR-20 had 
been commanded to the analog mode 
(voice and CW) for the event. RS-10 
was working well with mode “A" (2 me¬ 
ters up and 10 meters down). RS-12 
was on, but the 15 meter uplink was 
overrun with terrestrial activity; the 
earth-bound operators were obviously 
unaware of their interference with 
satellite operators. AMSAT-OSCAR-21 
was in the FM repeater mode using 70 
cm up and 2 meters down. 

The microsats were operational 
with 1200 bps PSK (phase-shift key¬ 
ing) on LUSAT-OSCAR-19 and AM- 
SAT-OSCAR-16, and 9600 bps on 
UoSAT-OSCAR-22 and KITSAT-OS- 
CAR-23. ARRL Field Day rules do not 
recognize contacts with the digital 
satellites, but the concurrent AMSAT 
Field Day rules encouraged uploading 
Field Day greeting messages and 


downloading messages sent to the fly¬ 
ing BBSs by other groups working the 
event. 

Mir was in the sky and a few lucky 
folks managed contacts with the Shut¬ 
tle Amateur Radio Experiment 
(SAREX) on STS-57. N5WQW operat¬ 
ed some voice, and on some passes 
the W5RRR-1 robot was available for 
packet connects. 

AMSAT Space Symposium 

The eleventh annual AMSAT Space 
Symposium will be held from October 
7-10, 1993, at the La Quinta Inn in 
Arlington. Texas. It will be hosted 
by the North Texas AMSAT Group 
and promises to be a great week¬ 
end. 

Beginning on Thursday morning, 
October 7, at 9 a.m., those attending 
are invited to meet at the La Quinta 
Inn (State Highway 360 and Interstate 
30) for a tour of various electronic sur¬ 
plus stores in the DaJIas/Fort Worth 


A-O-13 Provisional Attitude Schedule 1993-4 


Date 

[Mon] 

Alon 

Alat 

SA to 

SA 

Weeks 

Notes 

1993 

Aug 09 

180 

-10 

36 

28 

2 


1993 

Aug 23 

180 

0 

35 

-33 

9 


1993 

Oct 25 

210 

0 

-14 

-36 

3 

<81% Moon eclipse Nov t3 

1993 

Nov 15 

240 

-5 

-13 

-35 

11 

] Up lo 137 minute eclipses 

1994 

Jan 31 

180 

0 

-36 

36 

9 

] MA 110-144 Dec 07-Dec 23 

1994 

Apr 04 

210 

0 

19 

38 

3 


1994 

Apr 25 

230 

0 

21 

33 

11 


1994 

Jul 11 

180 

0 

36 

-41 

10 


1994 

Sep 19 

210 

0 

-25 

-37 

2 


1994 

Oct 03 

230 

0 

-20 

-28 

10 

] Up to 134 minute eclipses 

1994 

Dec 12 

180 

0 

-41 

_ 

— 

]MA 96-108 Oct 22-Nov 06 



Eclipses of Sun by Earth 

1993/4 - 

Summary 

Start 


MA 

Max 


Mins 

MA-MA 

Stop MA 

1993 Dec 07 

110 

Dec 15 

137 

109-160 

Dec 23 144 

1994 Mar 22 

254 

May 23 

23 

251-004 

Jul20 001 

1994 Oct 22 

96 

Oct 29 

134 

79-128 

Nov 06 108 



Eclipses of Sun by Moon 

1993/4 - 

Summary 

Date 


Duration (Mins) Obsc% 

Orbit 

MA-MA 

1993 Nov 13 

160 


87 


4148 

172-209 

1993 Dec 13 

55 


52 


4211 

74-94 

1994 Dec 03 

30 


68 


4855 

12-23 


A-0-13 Provisional Mode Schedules 1993 

A-O-13 TRANSPONDER SCHEDULE *" 1993 Aug 09-Oct 25 
Mode-B : MA OloMA 60 J 
Mode-BS : MA 60 lo MA 120! 

Mode-S : MA 120 to MA 145 !<* S transponder; B trsp. is OFF 
Mode-S : MA 145 to MA 150 !<- S beacon only 
Mode-BS : MA 150 to MA 210! Alon/Alat 180/0 

Mode-B : MA 210 lo MA 256 ! 

Omnis ; MA 230 to MA 40! Move lo attitude 210/0, Oct 25 

A-O-13 TRANSPONDER SCHEDULE 1993 Oct 25-Nov 15 
Mode-B : MA 0toMA130! 

Mode-BS; MA 130 lo MA180! 

Mode-S : MA 180 to MA 205 !<- S transponder; B trsp. is OFF 
Mode-S : MA 205 to MA 210 !<- S beacon only 
Mode-BS: MA 210 to MA 226! Alon/Alat 210/0 

Omnis : MA 240 to MA 80! Move to attitude 240/0, Nov 15 
Please don’t uplink to 8, MA 180-205. Interferes with Mode S. 

•” A-O-13 TRANSPONDER SCHEDULE *” 1993 Nov 15-Jan 31 
Mode-B : MA 0toMA220! 

Mode-S : MA 220 to MA 230 !<- S transponder; B trsp. is OFF 
Mode-BS : MA 230 to MA 2261 AlorVAlat 240/0 
Omnis ; MA 250 to MA 150! Move to attitude 18CV0, Jan 31 
Please don’t uplink to B, MA 220-230. Interferes with mode S. 


Table 1 . Provisional event schedule for A-O-13 through 1993 and 1994. 




area. Transportation and a guide will 
be provided. 

Official registration begins Friday 
morning at the Inn. An antenna test 
range will be sel up near the hotel for 
those wishing to test their favorite 
satellite antennas. The first of many 
line technical papers will be presented 
Friday afternoon in the La Quinta Con¬ 
ference Center. Friday evening is 
open for dinner with friends and family 
or a visit to the stadium next door lor a 
Texas Rangers baseball game. 

Saturday begins early with a full 
day of presentations and demonstra¬ 
tions. This is a great opportunity to 
find out what’s new in the amateur 
satellite field. Topics include the Phase 
3D satellite project, Pacsats, DSP 
modems, microwave communications 
and much more. 

Saturday evening starts out with 
the traditional “altitude adjustment" 
hour followed by a banquet dinner with 
keynote speaker. Presentations and 
prize drawings follow 'til almost mid¬ 
night. While dress is casual for the 
symposium, jeans are not suggested 
for the banquet. 

For those who can stay. Sunday 
activities include a beginners’ forum 
and other technical sessions. There is 
also the AMSAT Board of Director’s 
meeting in the afternoon. 

Access to the area is easy. For 
those flying in to DFW airport, there is 
a free hotel shuttle to the La Quinta 


FROM THE IJTTLE HAM STORE IN ID.1HO WITH THE 

HUGE 

I INVENTORY 

ICOIW SPECIALS_ 


Inn. Call the La Quinta at 1-800-531- 
5900 to reserve your room before 
September 24th to get special rates of 
$50 for a single. $55 for a double or 
$60 for a triple/quad. Suites are also 
available. 


To preregister for the AMSAT Sym¬ 
posium, send $15 for registration 
only, or $35 for registration and 
the Saturday night banquet to: 1993 
AMSAT Symposium, Route 1 Box 
291, Waco TX 76712. Preregistration 


is encouraged for those wishing to 
attend the banquet. This will be the 
third time the AMSAT Symposium has 
come to Texas and it promises to be 
one of the best. I’ll see you in Arling¬ 
ton. eb 


W21AT 


We are 


0 Pad) 010 ino f-tal «inil or»y 

the 

fnlri|>lnjf 

. ..ONLY $510 

Source 

lor 

W21 AT. 

NEW 

04AT. 

..$250 

and 

229A. 

.$340 , 

HARD- 

RC11 . 

.-.$75 1 

TO-FIND 

AND MANY MORE 

ITEMS 


| Rpcj Today ( 208 ) 852-0830 

= m ROSS DISTRIBUTING COMPANY 
78 S. State Street, Preston, Id. 83263 


CIRCLE 254 ON READER SERVICE CARD 


The impossible beam 


The only. "yagr" type beam antenna to offer wide 
bandwidth and maximum gain simultaneously .. 

II I ; ' FWD GAIN: 

I) ’ * Min lOdbdoverB/W 

. , F/B RATIO: 

\ Min. 30 db over B/W 
" i VSWR: 

l/ ’ ; v -_,, •’ Max. 1.6:1 over B/W 

• B/W = 144-146 Mhz 
vert, pattern • 5 el. • 8 ft. boom 
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RAIDER. 2M5A 

■RAJ Dual Excited Reflectorless" 


* Price is FOB Phoenix • Supping chat gel collect • USA only 

• No credit, cards * SASE for info • Ariz orders add 5.5% tax 


Q A backyard antenna for the low bands at a low cost? 
A Yes...the answer Is GAP’S revolutionary Voyager. 


OUTSTANDING 

BANDWIDTH 

UNBELIEVABLE 

EFFICIENCY 



ELEVATED 
GAP FEED 
CONOUER5 
EARTH LOSS 


If you're looking for an antenna that 
can outperform the others and give 
you the edge, you’re looking for a 
GAP. The SAP Voyager DX-IV Is not 
another “add a kfT antenna for 160 
meters. It is the first antenna 
manufactured specifically to provide 
efficient law band operation from 
the typical backyard without a huge 
Investment in time, money and 


UntBOdvey. 

II a* parfrane*. 
IIP gats Rafl eat 

6010B«5lB 
N. 0W Dixie Hwy. 

Vara Beach, H_ 32967 


space. The Voyager Is the first a nd 
only antenna to cover the entire 
75y80m under 2 to 1. Put it up. Turn 
it oa No tuning. No frustration- GAP 
defivers everything but the hassles. 
And—BAP defivers & a fraction of 
the cost of the “so-caHed" com- 
pefition. 

The Voyager DX-IV 

TBCra lara 40m 20m $380 

plus shaping 


m 


(407) 778-3728 

Commercial Frequencies Available 


ANTENNA PRODUCTS™ 

THE ANSWER IS GAP TECHNOLOGY • THE ANSWER IS GAP TECHNOLOGY » THE ANSWER IS GAP TECHNOLOGY 


Measure Up With Coaxial Dynamics Model 

83000A RF Peak Reading Wattmeter 

Take a PEAK with Coaxial Dynamics “NEW” Model 83000A, designed 
to measure both FWD/RFL power in CW .... ^ 

and FM systems simply and quickly. 

Then with a “FLIP” of a switch, 
measure “PEAK POWER” in most 
AM, SSB or pulse systems. Our 
Model 83000A features a complete se 
lection of plug-in-elements plus a2 
year warranty. This makes the 
Model 83000A an investment worth 
looking at. So go ahead, take a 
“PEAK”, you’ll like “WATT” you see! 

Contact us for your nearest autho¬ 
rized Coaxial Dynamics representa¬ 
tive or distributor in our world-wide 
sales network. 

» _ W COAXIAL 
rgjyj DYNAMICS, 



15210 Industrial Parkway ^ 

Cleveland, Ohio 44135 J 
216-267-2233 

1-800-coaxial 

Fax: 216-267-3142 

Service and Dependability. . . a Part of Every Product 


2 


RAI Enterprises (602)8^-9755 

4508 N 48th Dr Phoenix, AZ 85031 USA 


CIRCLE 186 ON READER SERVICE CARD 
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Number 16 on your Feedback card 

PACKETi & COMPUTERS 


Jeffrey Sloman N1EWO 
P.O. Box 636 
Franklin IN 46131 

Comments from the Survey 

Yes. it took a long time, but I am fi¬ 
nally getting a chance to compile the 
information from your survey re¬ 
sponses. I am going to do this in two 
parts: This month I'll look at some of 
the comments and respond to them; 
next month (along with a special treat 
for those of you interested in 
TCP/IP), I’ll give you the tabulated 
“statistics," 

First, I really want to thank those 
who took the time to respond; your 
comments were thoughtful and help¬ 
ful. I also want to thank those of you 
who made kind remarks about the 
column—a lot of what you said (per¬ 
haps without you even knowing it) 
gave me the impression that this coll- 
umn is a success. Though I can't 
please everyone, I want to provide 
you with information that is useful 
and understandable. You tell me I 
have been doing that. I even got a 
few suggestions on what I am doing 
wrong; I need those too. Please do 
not hesitate to let me know what you 
think. Just because the official survey 
may have ended doesn’t mean that I 
want your input to end too! Write to 
me at the address at the top of the 
column or, much better, at my elec¬ 
tronic mail address on the Internet: 
jsloman@bix.com. I really enjoy 
hearing from you on packet, too, but 
PLEASE—no business! I have had to 
ignore a couple of requests for things 
like reprint permission that have 
come that way. To contact me via 
packet use: N1 EWO@NOARY.#NO- 
CALCA. USA.NOAM. 

OK, on to the comments. Many of 
you had very similar things to say, so 
I tried to pick representative exam¬ 
ples. I wish I had the time and space 
to discuss every response—really. 
Bill N6XIV asks for “ . . . more entry 
level plain talk . . and is joined by 
Joel N2GOA who says, “KISS, for 
me, anyway." I am pretty sure that 
Joel is asking me to “Keep it Simple, 
Stupid” and not something that my 
wife needs to be jealous about. Other 
comments in this vein come from Bill 
N8NJA who asks that all ham radio 
writers keep this idea in mind, and 
Roger WD8DJR who laments the 
poor quality of some TNC manuals 
and asks manufacturers to “walk a 
new user through a complete setup," 
To those of you with these feelings, I 
will endeavor to provide you with the 
basic Information you seek. I under¬ 
stand your frustration with the incor¬ 
rect assumption made by many tech¬ 
nical manual writers that everyone 
knows a lot more than they do. I 
struggle with this in all of my techni¬ 


cal writing—being reminded doesn’t 
hurt. 

On the other end of the scale. Don 
KI5SS asks for articles on “advanced 
topics,” listing data lists, block dia¬ 
grams of multimode stations for 
satellite ops, and equipment lists for 
setting up those stations. I think you 
will find what you want, Don, in future 
issues. Steve N8AMW will also get 
what he asks for—technical info on 
PACTOR, an exciting new mode 
which is catching on like wildfire. 

A lot of you, including Mitchell 
KC6SXY, asked for practically-orient¬ 
ed columns—something I like to do 
anyway. You'll be seeing lots of 
those. Mitchell also went on to give 
some good advice which he asked 
me to pass on: "Tell people they 
should never install a board into their 
computer without also carefully 
recording and attaching to the ma¬ 
chine what they have installed and 
the settings. They should also imme¬ 
diately place the manuals in a cher¬ 
ished. preserved three-ring binder. 
Without these steps you may end up 
with a computer that is a total mys¬ 
tery to you." (I hope Mitchell doesn’t 
mind the copy editing—my editors do 
it to me all the time.) 

I agree with Mitchell on this one, 
and I have never discussed it here 
so thanks for bringing it up. The IBM- 
PC allows us the flexibility of insert¬ 
ing multiple adapter cards but, unfor¬ 
tunately, it has no way of automati¬ 
cally keeping track. Today there is 
a proliferation of communications and 
I/O (Input/Output) devices. The aver¬ 
age computer user can insert these 
in his or her machine: scanners, fax 
boards, internal modems, internal 
TNCs, network cards, voice mail 
boards, and even more. The biggest 
problem is that all of these cards are 
competing for certain limited re¬ 
sources. 

The IBM-PC has four types of re¬ 
sources that hardware adapters 
might want or need: 

IRQ (Interrupt ReQuest line or 
level) 

I/O port addresses 

Mapped memory addresses 

DMA channels 
(Direct Memory Access) 

IRQ 

The IBM-PC uses an interrupt 
driven architecture. What does that 
mean? It means that the designers of 
the PC decided to implement a sys¬ 
tem of hardware services that relies 
upon a request from the hardware 
device. How you service your hard¬ 
ware's needs is a basic problem of 
computer design. To make this a little 
clearer, let’s take a look at a familiar 
example—the com port. 

The PC com port is an asyn¬ 


chronous device; that is, the data can 
appear at any time. Its flip side is the 
synchronous communications port, 
which is controlled by a standard 
clock on one end of the connection. 
With the PC’s async port, timing is 
controlled by start and stop bits sent 
with the data. If you don’t completely 
understand, don’t worry—here's the 
bottom line: Since the Central Pro¬ 
cessing Unit or CPU (the computer 
equivalent to a brain) can't tell when 
the data is going to appear at the 
com port, it can do one of two things. 
It can keep checking the port over 
and over to see if anything is there, a 
process called polling. Or, as the PC 
does. It can wait for an interrupt re¬ 
quest—sent by the com port when it 
gets data—and then service It. You 
can see now why it is called an "inter¬ 
rupt”: It literally interrupts the CPU 
and asks for service. 

On the PC the Interrupts have var¬ 
ious priority levels with “0" having the 
highest and higher numbers getting 
lower in priority. IRQO, for example, is 
the timer interrupt—think of it as the 
computers heartbeat. The AT version 
of the PC has 16 interrupts, though 
not all of these are available for your 
use. Some interrupts are reserved for 
the system. 

As you can see from Table 1, 
IRQs 11, 12, 14, and 15 are “official- 
1/* available. The trouble is, you need 
a 16-bit card to use these! Why? An 
IRQ is a physical hardware connec¬ 
tion to the bus. A 16-bit connector is 
needed to make those physical con¬ 
nections to the higher IRQs. Though 
it is changing, many cards still cannot 
use the higher Interrupts. 

What can you do? Fortunately, 
some of the “reserved" IRQ slots are 
rarely used by the hardware that Is 
supposed to use them. For example, 
you can probably go ahead and use 
IRQs 5 and 7 without any III effects. If 
you do not have a com port set for 
COM1 or COM2, you can use the as¬ 
sociated interrupt. You can even 
“share" interrupts in some cases. 
This is risky business, though. First 
you have to find two boards that can 
get along with each other. This usual¬ 
ly works best in the case of some¬ 
thing like a scanner (image, not po¬ 
lice!) that doesn’t “wake up" until its 
special software is loaded. You can 
share the IRQ with another piece of 
equipment that is also well behaved 
AND WONT BE NEEDED AT THE 
SAME TIME. In any other case, each 
adapter needs its own IRQ. So back 
to our original advice of writing stuff 
down: You need to know which IRQs 
are available when it Is time to con¬ 
figure that new board. 

I/O Port Addresses 

Another resource, less scarce 
than the IRQs, is I/O port space, This 
is a memory space, distinct from 
RAM (Random Access Memory)— 
the place programs live while run¬ 
ning—which is used to let hardware 
transfer data to programs. I/O ports 
are usually specified in terms of a 
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“base address": this indicates where 
the I/O port begins in memory. Many 
adapters use I/O ports—sound cards, 
scanners, NICs (Network Interface 
Cards), and fancy display adapters 
are a few examples. Conflicts among 
cards for I/O space is not too com¬ 
mon—but it does happen. Sound 
cards and scanner boards are often 
culprits. Most are flexible enough in 
where they can live that you will be 
able to find a spot that doesn't con¬ 
flict. On the other hand, keep in mind 
that you may have two pieces of 
hardware that just don’t get along! 

Mapped Memory Addresses 

Though it used to be uncommon, 
using mapped memory seems to be 
becoming more popular. This tech¬ 
nique takes up a number of memory 
addresses in the 640K to 1024K 
range—(known as the Upper Memo¬ 
ry Area or UMA) and maps the data 
to some memory that Is physically 
resident on an adapter. This is much 
faster than I/O port techniques, and 
so you will find it on display adapters, 
NICs, and other applications which 
have to move a lot of data. The UMA 
space was set aside by PC designers 
for this purpose but was recently tak¬ 
en back to “load high" programs and 
the like. This is where a conflict might 
occur. In the context of our current 
discussion, write this stuff down with 
the rest of your information so you 
can tell if you’ve got a conflict be¬ 
tween two adapters. 

DMA Channels 

The last of these resources are 
the DMA channels. DMA means Di¬ 
rect Memory Access, which is a tech¬ 
nique to allow adapters to quickly ac¬ 
cess information stored In your 
RAM—without the assistance of the 
CPU. This is very Important to some 
operations performed by scanners 
and other devices which have to 
move a lot of data in a hurry. On the 
AT there are seven DMA channels, 
but not all are available. This is usu¬ 
ally not a source of conflict, but, if 
you have a sound board, you may do 
some juggling before you can install 
a second DMA-using board. 

What Should You Write Down? 

Make yourself a little chart with a 
line for each slot in your computer 
(you can’t install more boards than 
slots!). Across your chart put the fol¬ 
lowing headings: 

Manufacturer 

Model 

Serial Number 

Function 

IRQ 

i/O Port 

DMA Channel(s) 

Mapped Memory 

Manufacturer Is obvious: Who 
made the thing? Model and serial 
number are very important. When it 
comes time to get tech support help, 
this may just save you the time and 
frustration of opening your machine 
Continued on page 51 





Rttyloop 


Number 17 on your Feedback card 


Amateur Radio Teletype 


Marc I. Leavey, M.D., WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

I thought I might take this month 
when the kids are going back to 
school to play professor, myself, and 
answer some of your questions. 

We’ll lead off this month with an 
Email message that arrived via Ameri¬ 
ca Online. Matthew Mucker KB5FWG 
says that he has two very beginner- 
level questions for me. As a college 
student on a budget, he has never ex¬ 
ercised the privileges ham radio of¬ 
fers. He's been monitoring 144-148 
MHz in Houston, though, and wants to 
get In on the action, but his budget, 
and good or ham radio spirit, has 
prompted him to try to build his own 2 
meter radio. Looking through two or 
three current magazines, he has not 
found any which give detailed infor¬ 
mation. He is looking for references 
he could use to accomplish this task. 

Second, while perusing the ads In 
the magazines (one would hope 73), 
he has read an article or two about 
packet radio. He's heard that packets 
are relayed all across the country. 
How does this work? He assumes 
that a station broadcasts the message 


and a local repeater will pass it along. 
"How do I get started In this? It 
sounds a whole lot cheaper than call¬ 
ing long distance!” 

Let’s deal with the second question 
first. I'll try to simplify an overview of 
packet radio in just a few short sen¬ 
tences. Purists may quibble, but I’ll try 
to be accurate. To begin with, the 
“packets’ of packet radio are not mes¬ 
sages themselves, but discrete bun¬ 
dles of characters which may contain 
several kilobytes of information. The 
contents of a transmission may there¬ 
fore be made up of one or many such 
packets. Each packet carries with it 
an address, the intended recipient. 
Now, if you are sending to the recipi¬ 
ent directly, there is no need to repeat 
the information. But, if not, the packet 
is received by an intermediate station, 
held in a buffer, and then retransmit¬ 
ted. to be picked up by the next sta¬ 
tion down the line. This might be the 
recipient, or another repeater. Unlike 
voice repeaters, however, which si¬ 
multaneously retransmit received in¬ 
formation on another frequency, digi¬ 
tal repeaters, or digipeaters, receive 
and transmit on the same frequency. 
The transmissions take place only af¬ 


ter listening to be sure the frequency 
is clear, and many transmitters may 
swap in and out with packets, all tak¬ 
ing turns. Isn't that nice? And no, it 
may sound cheaper than long dis¬ 
tance, but all that packet switching 
can take quite awhile, so it ain’t faster. 
Additionally, remember, this is still a 
hobby, so no business messages via 
packet, not even to this columnist! 

All you need to get started is a 
VHF transceiver (we’ll discuss that In 
a minute), some kind of terminal, 
which can be a computer or dumb ter¬ 
minal, and a terminal node controller, 
the packet equivalent of a modem. 
These come in various styles and 
prices, from ultra-cheap to ultra-so¬ 
phisticated. There are even computer 
programs which can substitute for the 
TNC; our “RTTY Loop” disk collection 
has a few worth looking at. 

Two references I can recommend 
are: Digital Communications With Am¬ 
ateur Radio , which can be purchased 
at your local Radio Shack, or ordered 
as a special edition from AEA Inc., 
P.O. Box C-2160, Lynnwood WA 
98036; and The Digital Novice T by Jim 
Grubbs K9E1. QSKY Publishing, P.O. 
Box 3042, Springfield IL 62708. 

I don't have current pricing infor¬ 
mation on either book, but they are 
both good, and cover the material in 
different ways. Be sure to mention 
“RTTY Loop” to them when you 
write—maybe it’ll get you something, 
maybe not! 


Now, as to the other question, that 
of building your own 2 meter 
transceiver. Are you sure you want to 
do this? There are some kits avail¬ 
able. One source that has been 
around for years is Hamtromcs, Inc., 
65 Moul Road, Hilton NY 14468. They 
have various transmitter and receiver 
boards in the hundred dollar and up 
(and up) category. You may do as 
well, and grow less gray hair, if you 
look into used equipment in your area. 
Ham clubs, hamfests. and just asking 
around may turn up a bargain. Even 
an old handheld might be all you need 
to get onto a digital mode. For all I 
know, two days after this column runs, 
every ham in Houston will be calling 
you to offer help. Just hold your solder 
for a few days, and let me know what 
happens, okay? 

Shifting gears, as we often do In 
this “Loop”: Matthew F. Judge dropped 
me this question via the CompuServe 
network. "I was reading your column in 
73, and was hoping you could answer 
what may be a stupid question. I am 
writing a new computer-aided dispatch 
system for my police department. As 
such, I would like to put our TDD sys¬ 
tem in the PC. Is the RTTY Baudot 
code the same as the Telecommunica¬ 
tions Device for the Deaf Baudot 
code? I have not been able to find any 
difference listed. If there is no differ¬ 
ence, could you point me towards 
some RTTY Baudot software (must be 
in Windows)?" 



ere's the Beam? 

Unobtrusive DX Gain Anrennas for 60 tbru 10 
Easily hidden • Install Fast • Fixed or Portable • 
Thtrei a 20 meter aatesnj with real DX Punch 
hid Jen in this picture. You can't see it. anU your 
neighbors can't either. Bui it work* DX barefoot 
anyway. How about i low profile SG'40 30 tri- 
bander? Or a 2 element monobander forthe attic? 

All easily fit the pockcibook- -Priced S2dto Sih>. 
Work DX withoul telling (he neighbors 
InfopackSI A H tefl tMSWeStI 


Box 50062-R. Provo, UT e46C6 


( 801 ) 373-8425 


CIRCLE 236 ON READER SERVICE CARD 


Surveillance 

& COUNTER SURVEILLANCE Electronic Devices 


Bugging/Phone Tapping Detectors • Phone 
Scramblers ♦ Voice Diangers • Caller IDs • Vehicle 
Tracking • Transmitters • Locksmitfiing • and more! 


7 hour telephone recording system. 
Tapes phone calls automatically. $125.™ 


fa fN/fc FOR CATALOG SEND $5.00 TO... 

P.O. Box 337, Buffalo, NY 1 4226 (716)691-3 476 


GIVE YOUR 

HR-2510 HR-2600 

ihrstuiur franttey m the 

“BIG RIGS” 
CHIPSWITCH 

4773 Sonoma Hwy. Suite 132 
Santa Rosa, CA 95409-4269 

Write or call (707) 53fM)5) 2 for FREE Information 

CIRCLE 265 ON READER SERVICE CARD 


A® If?Tone-Master'’ Touch Tone Decoder 



MoTron Electronics 
310 Garfield St., Su8e * 4 Eugene OR 97402 
Info: (503) 687-2118 

Orders: (800) 338-9058 • Fax: (503) 687-2492 

Decode and display Touch Tones from a telephone, tape 
recorder, scanner, or nearly any audio source. ✓ 16 digit 
LCD display. 60 digit scrollable Duller S High speed 
decoding, up to 25 digits per second / Built-in speaker / 
9V battery or external power S Metal case / TM-16 PLUS 
includes RS-232 output and Software lor optional automalic 
dale/time/number logging using your IBM Compatible 
computer / Baiiery and audio cables included. 

TM-16 Standard Model $169 '$238.. 

T M-16 PLUS RS-232 Moil.-] will) Software $239 $290. 

PS-12 AC Power Adapter $ 10 

S/ll $5 USA/Canada. $15 Foreign 

30 dry axmcj back guarantee! Try at no rkki 
V5*a, MuietCinj A Americas Exprea* Accepted 


CIRCLE 246 ON READER SERVICE CARD 
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MIDWEST WOOD 
PRODUCTS 



Letters can be changed. Both size 
licenses accepted. A great gift for 
that special ham, or for yourself! 

Only $69.95 plus S & H 

Catalog Available 

Call Today 

immm) 616-677-3706 

VISA 

—— i Six Year Warranty 


Midwest Wood Products 
16141 24th Ave 
Coopersville Ml 49404 


CIRCLE 24 ON READER SERVICE CARD 




Factory Authorized Dealer & Service For 

KENWOOD 

YAESU 

ICOM 


Call Us For 

Great Prices & Great Service 

TOLL FREE ORDER LINE 1000 344 3144 

Continental US A Texas 


theHJUI 


MN ANTtTMC: 1 


CENTER 


S/UCS AMATEUR RADIO SLUVtCl 


STBOMao-jd San Artorno, IX 78238 (512)6806110 

FAX (512)647-8007 





















Well, the reason that you have not 
been able to find any difference be¬ 
tween amateur Baudot and TDD Bau¬ 
dot is that there isn’t any! After all, 
much of the early work in establishing 
the TDD standards was done by ama¬ 
teurs in groups like the Telephone Pi¬ 
oneers, working with discarded Model 
15 and Model 19 teleprinters. The on¬ 
ly major difference is that the tone 
pairs used in signaling on amateur 
AFSK and FSK circuits are different 
than TDD tones, which are based on 
telephone modem frequencies. 

Any of the ‘TU-less" computer pro¬ 
grams should work, as long as the 
proper interface to telco is provided. 
Again, there are several programs in 
the “RTTY Loop" collection you may 
be interested in. See the end of the 
column if you are interested in these 
materials, and good luck with this wor¬ 
thy endeavor. 

Finally, something sentimental. 
Long-time readers of this column may 
remember my love affair some years 
back with the Motorola 6800 CPU. 
The father of the 6809. and grandfa¬ 
ther or the 68000 senes that powers 
Macintosh computers, this incredibly 
powerful computer never really took 
off. Well, here is a letter from John C. 
Detaive VE4YD of Winnipeg, Canada, 
who still has faith. He is running a 
system under OS-9, the multi-tasking, 
multi-threading operating system for 


the 6800/6809 that predated OS/2 by 
a decade, with the original Stylo word 
processor, Dynacalc spreadsheet, 
and a RTTY program to boot! He oi¬ 
lers assistance in locating boards or 
supplies for this system. Interested 
parties may drop me a line and I will 
forward the information to him directly. 
Thanks for the memory, John. 

I have mentioned the "RTTY Loop” 
collections a few times. For those who 
came in late, I have four disks worth 
of programs, with collections #1. #2, 
and #4 being RTTY, packet, and ama¬ 
teur radio programs, and #3 the col¬ 
lection of archiving utilities. Each col¬ 
lection will fill a 3.5*, 1.44 Mb disk, or 
appropriately more disks of lesser ca¬ 
pacity. If you would like any or all of 
these collections, simply send me suf¬ 
ficient media (5.25" or 3.5") to hold 
the stuff (no need to format the disks), 
a self-addressed stamped mailer to 
return them to you, and $2 In US 
funds for each disk enclosed. If you 
would just like a listing of all the pro¬ 
grams, send a self-addressed 
stamped envelope to me and request 
the collection listing. Sure. I can send 
lhat to you via Email as well, on any 
of the usual networks. Send com¬ 
ments, questions, and critiques to me 
by mail at the above address, or on 
CompuServe at 75036,2501; America 
Online at MarcWA3AJR; or Delphi at 
MarcWA3AJR. I look forward to itl Q 


Packet & Computers 

Continued from page 48 

to get this info. Try to record the 
whole model number, and any revi¬ 
sions if you see them on the Printed 
Circuit Board or PCB. Record this in¬ 
formation in the manual too, for easy 
access. Function means; What does 
the board do? Don’t laugh, this may 
be necessary if you can’t remem¬ 
ber—and it happens! Finally, record 
the IRQ. I/O, DMA, and Mapped 


Memory information so that when it 
comes time for a new board’s config¬ 
uration, you won’t end up in a hair¬ 
pulling fit. 

Next Month 

We’ll take a look at an interesting 
new product—using TCP/IP—that Is 
a one-board (!) packet station. We’re 
talking the whole station here, includ¬ 
ing radio. Talk about space saving. 
We’ll also get a look at the ‘'statisti¬ 
cal” part of the survey information. ’Til 
then 73 deNlEWO. Q 


IRQ0: Timer 

IRQ1: Keyboard 

IRQ2: PIC (Programmable Interrupt Controller) 

IRQ3: COM2 and COM4 

IRQ4: COM1 and COM3 

IRQ5: LPT2 

IRQ6: Floppy Disk 

IRQ7: LPT 1 

IRQ8: Real Time Clock 

IRQ9: Connected to IRQ2 

IRQ10: available 

IRQ11: available 

IRQ12: available (PS/2 mouse) 

IRQ13: Math Coprocessor 

IRQ14: Fixed Disk Drive 

IRQ15: available 

Table 1. The PC-AT computer has 16 IRQs but some are used for the system. 

See the text for more. 
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Number 10 on your Feedback card 


Homing in 

Radio Direction Finding 


+9V 


To Base 
Of Q1 



Figure 1. Add this FM modulator circuit to the tiny CW transmitter featured in the 
*Homing In " column for May 1993 to adapt it to your favorite foxbox. 


Joe Moell P.E. K0OV 
RO. Box2503 
Fullerton CA 92633 

RDF Adventures in Ham 
Radio Fiction 

Everybody says it: “We need more 
young people in ham radio." It's prob¬ 
ably the only statement that Wayne 
Green and the ARRL leaders agree 
on. If you have “Elmered" a young 
ham. you know how our hobby pro¬ 
duces inquisitive, imaginative, and 
ambitious youth. If you haven’t, read 
Carole Perry WB2MGP‘s column 
each month in this magazine and 
you’ll be convinced. 

To recruit people of any age into 
ham radio, we need to show them 
that it's fun and exciting. To induce 
them to study for a ham ticket, we 
must appeal to their natural sense of 
adventure and competitiveness. 
What better ham adventure than a 
hidden transmitter hunt? Perhaps 
that’s why radio direction finding 
(RDF) has been regularly featured in 
amateur radio fiction, along with T- 
hunts and foxhunts, as RDF contests 
are called. 

T-Hunting Hooked Me 

At age 10 I liked electronics and 
shortwave listening, but I knew little 
about amateur radio. One day I found 
SOS At Midnight, by Walker Tomp¬ 
kins K6ATX, in the school library. By 
the time I finished reading its 150 
pages of suspense and Intrigue in¬ 
volving high school hams, I knew I 
had to get my ham radio license. 


In the same library, I found Tomp¬ 
kins' second ham radio novel, CO 
Ghost Ship. In it. principal character 
Tommy Rockford K6ATX and a new 
Novice make an amazing discovery 
on a Saturday morning hidden trans¬ 
mitter hunt in southwest Washington 
state. That was enough to make me 
start badgering the leaders of my lo¬ 
cal radio club to schedule a 10 meter 
T-hunt. I just had to try RDF! 

Stories such as these and the 
“Carl and Jerry” series in Popular 
Electronics magazine started me in 
ham radio. They fueled my imagina¬ 
tion for new gadgets and encouraged 
me to learn more about radio and 
electronics, which led to a career as 
an engineer. 

Tompkins, a prolific writer of west¬ 
erns and screenplays, produced 
three ham radio novels in the 1960s, 
aimed at teenage and pre-teen boys. 
After a 20-year hiatus, he came back 
to ham radio as a subject and wrote 
three more Tommy Rockford novels 
in the four years before his death in 
November 1988. He is missed, but 
others have taken up his effort to pro¬ 
mote ham radio through adventure 
stones. 

Today’s best-known ham radio 
novelist is Cynthia Wall KA7ITT She 
writes from a much different perspec¬ 
tive than Tompkins. Unlike the athlet¬ 
ic. technically-indined Tommy Rock¬ 
ford, who seemingly spent 24 hours a 
day being a ham, Cindy’s lead char¬ 
acter is Kim Stafford KA7SJP, a 
teenage girl for whom ham radio is 
just one part of a well-rounded life. 


You would expect that such a 
heroine would appeal primarily to 
girls Kim's age and younger. Indeed, 
that was Cindy’s intended audience, 
but her stories have much wider ap¬ 
peal. Several adult male hams have 
told me that once started, they had to 
stay up into the wee hours to finish 
reading Wall’s books. 

With careful research and atten¬ 
tion to details, Cindy has produced 
three ham radio thrillers so far. Night 
Signals, her first book, is the only one 
that includes RDF. Published in 1990, 
it teiis how Kim and ham radio come 
to the aid of her new friend Marc 
Lawrence KA7ITR when he is injured 
on a solo hiking trip high in the Cas¬ 
cades, 

Cindy's newest novel, just off the 


presses, is Firewatchl It’s about 
Kim’s summer job as a fire lookout 
on a remote mountaintop. But my fa¬ 
vorite is her second book, Hostage In 
The Woods. If you read Chapter 3 
and the “Author’s Note," you’ll see 
why. 

The Foxhunt Adventure 

Newest on the ham radio fiction 
scene is Dave Casler KE0OG. au¬ 
thor of The Foxhunt Adventure . TFA 
was released by MFJ Publishing in 
July 1992. Written with young read¬ 
ers in mind, it is a story of four youths 
attending high school and working in 
a pizza parlor In Louisville, Colorado, 
a town near Boulder. Illegal drugs are 
appearing on the campus, and Ben 
Thompson KE0OG hears something 
very unusual in his hamshack that 
might help identify the source. 

The next few days are filled with 
danger and intrigue. Ben and his 
pizzeria coworkers leam important 
lessons about ham radio technology 
and human interaction. One begins 
working toward her ham radio li¬ 
cense. Her interest in improving her 
German by talking to DL hams and 
her attraction to Ben give her a dual 
incentive to study. Later, her budding 
knowledge of CW becomes vitally im¬ 
portant as the story unfolds. 

Author Dave Caster learned about 
radio in his childhood when his aunt 
gave him a Halllcrafters shortwave 
receiver. This interest led him to 
serve as an electronic systems offi¬ 
cer in the US Air Force, and to get an 
advanced degree in electrical engi¬ 
neering. Today he is an engineer in 
aerospace. 

“Like you, I got into ham radio be¬ 
cause of the Walker Tompkins 
books,” he told me. “I always wanted 
to do something similar to that, but 
never thought I could until I saw Cyn¬ 
thia Wall's first book. I read that and 
said ’Gee, I can do this.' And I put an 



Photo A. Hams and future hams of any age will learn about our hobby and be entertained by ham radio fiction. These four 
books include RDF, in their plots. 
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Photo B. 16-year-old Jason McLaughlin KD61CZ loves everything about 
ham radio, but his favorite activity is T-hunting. Why not introduce a young 
person to ham radio by inviting him or her to ride with you on your next 
hunt? 


outline together." 

The best writing, whether fiction or 
nonliction, is done by people with 
firsthand knowledge of their subjects. 
Dave is well prepared to write a book 
that includes data encryption, bicy¬ 
cling, and T-hunting. “Cryptography 
has been an interest of mine," he 
said. “I wouldn’t really call it a hobby, 
but I am a member of the American 
Cryptogram Association. I guess it 
was my exposure to codes in the mil¬ 
itary that intrigued me.” 

Writers develop their own favorite 
ways of clearing their minds, forcing 
concentration, and releasing creativi¬ 
ty. “At the time that I wrote TFA, I was 
an avid bicycle rider," says Casler. “I 
would go on a long bicycle ride and 
think through a chapter, then come 
home and write it down.” 

Casler drew on his T-hunting ex¬ 
periences at Brigham Young Univer¬ 
sity to complete his tale of high 
school ham adventure. “I’d been in¬ 
terested in ham radio for years, but it 
wasn’t until I was in college that I did 
something about it," he says. “The 
club I was In had a lot of T-hunts. We 
thoroughly enjoyed them. I thought 
they were the greatest thing. 

“We'd gather together on Saturday 
for the hunts. They would be on 2 
meter simplex. We’d limit ourselves 
geographically. They weren’t like 
some of the modem T-hunts that are 


truly grueling events. The fox had to 
stay stationary and didn’t have to 
transmit a whole lot. Everybody con¬ 
structed five-element beams out of 
the Handbook to hang out the side of 
the car and hold up on a stick. I didn't 
have one, so I’d be either the driver 
or the navigator on a team. We’d 
drive all over town and take bearings 
based the on S-meter. The first team 
to find it won." 

Young readers will have no trouble 
identifying with lead character Ben 
Thompson. "I tried deliberately to 
make Ben a decent, fairly responsi¬ 
ble, but in most respects ordinary 
person," says KE0OG. “He’s vulner¬ 
able, not always as responsible as he 
could be. His buddy Josh Adams 
N0MUX is much the same." 

Early in the story, Ben meets Toby, 
a new student from Los Angeles who 
seems hard to get to know. Ben won¬ 
ders if he can be trusted. *Toby took 
over the book," Dave admits. “I 
hadn’t intended lor him to be that 
prominent. I became fascinated by 
this fellow." Readers will be, too. 

“Stealth” Publisher? 

The Tompkins and Wall books are 
readily available from ham radio 
dealers and by direct mail from the 
ARRL {see Photo A). Cindy Wall 
often goes to ham conventions and 
is invited to give talks in Oregon 
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schools about ham radio and writing. 

On the other hand, Caster's book 
is not being promoted by Its publish* 
er. You probably can’t find it in ham 
stores. Fortunately, I noticed it in a 73 
Amateur Radio Today ad for MFJ 
publications via mail order. You can 
order it by calling (800) 647-1800. 
Stock number is MFJ-3101. 

When I asked if Ben Thompson 
might have more adventures In his 
future, Dave said, “Writing the book 
was a blast. I’ve thought about se¬ 
quels. I’ve got two plots already 
worked out in my mind, using the 
same characters." 

I hope MFJ soon realizes what an 
asset they have in KE0OG and his 
book. It needs lots more publicity. I 
also hope that more elementary and 
secondary educators can be made 
aware of the value of ham radio fic¬ 
tion. All of the Tompkins, Wall, and 
Casfer titles deserve prominent dis¬ 
play in school libraries across the 
country. (Right, Carole?) 

So if it's time to get a birthday pre¬ 
sent for a grandchild, niece, nephew, 
or any other young person who 
should learn more about ham radio, 
consider one or more of these fine 
books. But be sure to do your shop¬ 
ping early, so you'll have them In time 
to read yourself! 

Next time a young person shows 
interest in your ham radio activities, 


be sure to take time to give him or 
her some “show and tell.” And when 
your club puts on a T-hunt, invite a 
youngster along (Photo B). 

Tones for the Tiny T 

Last month l reported that Ken 
Bauer KB6TTS was adding FM to his 
subminiature CW transmitter for 2 or 
1-1/4 meters, described in May’s 
“Homing In." Ken's modulator has 


been successfully tested and it works 
perfectly with the Communications 
Specialists ID-8, reviewed last 
month. The entire hidden T, including 
the 9-volt battery, fits inside a small 
pill bottle or . . . well . . . use your 
imagination. 

Figure 1 is the schematic for the 
added circuitry. D1 Is a varactor 
diode, Motorola part number MM- 
BV809L. It changes capacitance as a 
function of the reverse voltage ap¬ 
plied to it. This varies the frequency 
of the oscillator, resulting in FM. D1 
connects through L4 to the crystal 
lead that was grounded in the original 


circuit (Point A). 

The modulator circuit loads the 
oscillator, so order your crystal about 
2 kHz higher than your intended 
output frequency. DC bias on Dl. 
supplied by resistive divider R8/R9, 
fine-tunes the carrier frequency. 
Values given for these resistors are 
to be used as a starting point. 
Change them as necessary to put 
your T exactly on channel. As the 


battery voltage decays, some fre¬ 
quency change will occur, but it is not 
great enough to warrant a voltage 
regulator. 

Most foxbox and IDer boards in¬ 
clude keying circuits, so U1, Q3, R5, 
R6, R7, and C8 in the CW transmitter 
are not needed. Deleting them frees 
up about a third of the board space, 
giving plenty of places to tack down 
the modulator components. Connect 
the top side of R8 to the point 
marked Vcc on the original schemat¬ 
ic. Vcc also ties to the positive bat¬ 
tery terminal. The circuit ground of 
the tiny T goes to the NPN keying 


transistor of your foxbox or IDer (gray 
lead of the ID-8). 

Surface mount components are 
best, although you can squeeze 1/8- 
watt resistors into some locations. 
Newark Electronics carries the varac¬ 
tor diode. All other parts are available 
from Digi-Key Corporation. Boards 
and completed units are available 
from KB6TTS. For prices and avail¬ 
ability, send a self-addressed stamped 
envelope to Ken at 2306 Turquoise 
Circle, Chino Hills CA91709. 

In addition to the ID-8, suitable 
tone and ID sources featured in pre¬ 
vious columns Include RaCon (July 
1993) and TBOX (October 1991). Ap¬ 
proximately 2 volts peak-to-peak au¬ 
dio is required for +/- 4 kHz deviation. 
Foxboxes are designed to drive mi¬ 
crophone inputs of HTs and mobile 
rigs, so they include one or more 
dropping resistors in series with the 
audio level potentiometer (R9 and 
R10 in TBOX. for instance). Short 
these resistors or replace them with 
lower values to raise the audio volt¬ 
age output. 

Set FM deviation with the audio 
pot on the tone/ID source. A devia¬ 
tion limiter circuit is not included be¬ 
cause foxboxes have constant output 
level. However, you may need to add 
a high frequency rolloff capacitor 
across R9 to round off square wave 
foxbox tones. Q 


“Next time a young person shows 
interest in your ham radio activities, 
be sure to take time to give him or her 
some ‘show and tell. ’ ” 


Subscribe to 

73 Amateur Radio Today 
Call 800-289-0388 


WEFAX To The Max 



PC GOES/WEFAX 3.0 $250 


PC GOES/WEFAX 3.0 is a professional fax reception sys¬ 
tem for the IBM PC. It includes an AM/FM demodulator, 
software, cassette tutorial and 325 page manaul. Check 
this partial list of our advanced features: 

Res. up to 1280x800x256 APT Lat/Lon, Grids 
Unattended Operation Orbital Predation 

Colonzation Frame Looping 

Zoom, Pan, Rotation PCX & GIF Export 

Contrast Control Grayscale Pnnting 

Tuning Osalloscope Infrared Analysis 

Photometry/Histograms Variable IOC & LPM 


PC HE FACSIMILE 6.0 S99 


PC HF Facsimile 6.0 is a complete shortwave FSKfax 
system for the IBM PC. It indudes an FSK Demodulator, 
software. 250 page manual and tutorial cassette. Call or 
wnte for a complete catalog of products 


Software Systems Consulting 

615 S El Camino Real, San Clemente. CA 92672 
Tel:(714)498-5784 Fax:(714)498-0568 


CIRCLE 2S0 ON READER SERVICE CARD 



PERSONAL COVPUTcft CONTROLLER 


S/beo&L *7t<ieC6 ,._. T 

/-wA-ij ii | 

/ Full Duplex Aulopatch 
/ 911 Emergency Access C 
/ Reverse Autopatch /Toll Restriction 
/Voice Mail /Voice ID's / BSR XIO 
/Voice/Tone/DTMF Paging /Scheduler 

/Links /Programmable Courtesy Tones 
/Hardware Logic I/O /HF Remote Control 
/Morse Code Practice /Remote Base 
PCRC/2 Combines the power of your 
XT/ATplatform with a high quality play and 
record voice digitizer creating the ultimate 
repeater controller. &69S 

516 - 563-4715 ° 


Fax: 5634716 BBS: 286-1518 


ONV SAFETY BELT CO. 

P.O. Box 404 • Ramsey. NJ 07446 

800*345*5634 

Phone & FAX 201-327-2462 


ONV Safety Belt With Seat Harness 


dyf'iir. 


$89.95 

OSHA 

We Ship 
Worldwide 
Order Desk Open 
7 Days/Week 


ONV Tool Pouch $15.95 

Add $4.00 For Handling VISA M/C CHECK 



CIRCLE 198 ON READER SERVICE CARD 


)NV Be:t W O Seat 

$74.95 


CIRCLE 102 ON READER SERVICE CARD 


ROANOAK 

At last there is a P C. board 
to build the famous Roanoak 
Doppler Direction Finder. 

Good for locating interference! 
Ready to assemble board and 
components. . .$87.50 
‘Transmitter Hunting* 1 
TAB Books 323 ppg. . $19.95 

(The calibration procedure for this irat 
can only be found in this book.) 

Cakforrua residents add 7.75% sales tax. 


DOPPLER DF 



Douglas RF Devices, P.O.Box 246925 
Sacramento, CA 95824-6925, (916)688-5647 


CIRCLE 231 ON READER SERVICE CARD 


73 Amateur Radio Today September, 1993 55 
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Hams with class 



Photo A. Carole and the kids at the South Street Seaport in front of the Peking. 


Carole Perry WB2MGP 
Media Mentors , Inc. 

PO. Box 131646 

Staten Island NY 10313-0006 

Ocean Challenge Follow-Up 

This column deals with one of the 
best follow-up activities we’ve ever 
had in our ham radio class. When my 
6th, 7th. and 8th grade ham radio stu¬ 
dents were selected to get Involved 
with the Ocean Challenge project 
(“Hams With Class," June 1993) we 
had no idea what a fantastic fun learn¬ 
ing experience it was going to be. 

Bill Biewenga and Rich Wilson 
WA1BZE set a new sailing record on 
April 7, 1993, from San Francisco to 
Boston, around legendary Cape Horn, 
aboard their 53-foot trimaran Great 
American II. Today in Boston, 69 days 
19 hours out of San Francisco, the 
Great Amencan II lies quietly between 
the New England Aquarium and Long 
Wharf, at a clipper ship terminal from 
the 1850s. 

This incredible voyage was of spe¬ 
cial Interest to us since my students 
were able to make actual contact with 
Rich via ham radio. The youngsters 
were positively mesmerized by his ac¬ 
counts of dolphin and whale sightings. 
You could hear a pin drop in our room 
as Rich described the flying fish that 
hit him in the face when he lowered 
himself overboard to remove some 
kelp from the hull. We were well orga¬ 
nized by the second contact, with chil¬ 
dren at the wall map recording longi¬ 
tude and latitude readings, as the oth¬ 
ers stood by patiently with their pre¬ 
pared questions. 


Rich explained to my kids that their 
dream was twofold: offshore, to chal¬ 
lenge themselves in their chosen are¬ 
na against the best; and onshore, to 
share their adventures en route with 
students and their families. As 
promised, It was arranged for Rich to 
meet with my ham radio students at 
the New York City South Street Sea¬ 
port on June 10, 1993. 

I am totally amazed at the amount 
of enthusiasm this trip generated In 
my school (Intermediate School 72 in 
Slaten Island, New York). The 12 
youngsters who actually contacted 
Rich were the first ones invited to meet 
him. I then ran several contests 
amongst my students to determine 
who else would be lucky enough to ac¬ 
company us to the Seaport. The kids 
really went wild, bringing in all kinds 
of nautical and marine projects and 
reports. 

On June 10th, 32 children and three 
parents accompanied me to meet with 
Rich Wilson In person. There was a 
canopy set up on board the Peking 
ship docked at Pier 17 in the Seaport 
in lower Manhattan. The weather was 
magnificent as we all proudly boarded 
the ship to have our much-anticipated 
live interview with someone who had 
just been a voice on the radio. The TV 
cameras were there, which added to 
the excitement. 

The children sat on the deck in front 
of Rich as he enthusiastically conjured 
up the most wonderful images of his 
voyage for them. One child asked 
about the most beautiful sight Rich had 
seen. The response was that it was a 
hard choice, but that he had truly been 


in awe at seeing a full double rainbow 
off the coast of Brazil. He also sur¬ 
prised the kids by telling them that he 
and Biewenga ate like pigs and kings 
in order to keep up their energy level. 
They consumed an average of 3,000 
to 4,000 calories a day. They had lots 
of canned fruits and vegetables, and 
drank soy milk. 

There were lots of questions about 
the relationship between the two crew¬ 
men. Rich explained that though they 
were best friends, they still had argu¬ 
ments. Living in a 12-foot-by-12-foot 
cabin, they learned to sacrifice their 
own egos for the team goal. 

The children, of course, wanted to 
know about the scary things. Rich as¬ 
sured them that there were plenty of 
scary experiences. He said it both 
scared and fascinated him to think of 
the ocean beneath him being 13,000 
feet deep. Many things amazed him, 
like the interconnection of things In na¬ 


ture. Sand from the Sahara desert was 
found on their sails over 2,000 miles 
away. 

The thing they both missed most 
was the contact with their families and 
friends. The first thing they did when 
they got back to Boston after their 
15,300-mile voyage was to go out with 
family and friends for a big spaghetti 
dinner. 

Of course, what made the children 
smile ear-to-ear was when Rich told 
them how very much it meant to him to 
speak with them on the ham radio. He 
said he took great heart in hearing 
firsthand how we were all rooting him 
on. His parting words to the kids at the 
Seaport were. "Keep dreaming your 
own dreams, and the day will come for 
you to go and live them." 

There's no doubt that—thanks to 
ham radio—we were able to share in 
an extraordinary piece of history that 
we'll always remember. m 
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Michael Bryce WB8VGE 
2225 Mayflower NW 
Massillon OH 44646 

Imagine you're taking a solo trip to 
Hawaii in your Cessna 150. During your 
travels, you end up having engine trou¬ 
ble over the South Pole. Making an 
emergency landing, you prepare to walk 
out. All of a sudden the storm of the 


Number 20 on your Feedback card 


Low Power Operation 

century starts a blowin’, glaciers are 
cracking, bronchitic sea gulls are cough¬ 
ing up green ice cubes. The blizzard’s 
so strong you’re being lashed by unse¬ 
cured penguins. Just when you can’t 
take any more, a giant crevasse opens 
up before you. Suddenly, a yeti lays his 
paw on your shoulder as your left leg 
drops off from frostbite. At this moment 


don't you wish you’d brought along your 
HW-8 and a small antenna tuner? A 
random wire fastened to a stack of 
frozen penguins would be great while 
you pound away on your straight key for 
help inside your snow cave. Low power 
is always better than no power. 

But what about the antenna tuner? 
You can’t get too much Inside a Cessna 
150, so you had better make it a ban¬ 
tam-size tuner. But, you want one that 
will match coax as well as random wires 
and oh yes, don't forget about balanced 
lines, too. 

Well, I may have exactly what you 
need, it’s a Super Tee tuner designed 


by D. A. “Mike" Michaels W3TS, and it 
first appeared in the June 1992 QRP 
Quarterly . Mike based his design on the 
original work done by DJ2LR, published 
in the December 1974 issue of QST. 

Getting the Parts 

The best part of all is that Kanga US 
has a complete kit ready to go. As with 
all the kits by Kanga, you get a baggie 
full of parts. Of course, the box to hold It 
in is up to you. Bill Kelsey was kind 
enough to let me have one of these kits 
at this year’s Dayton Hamvention. The 
kit comes with all the inductors required, 
as well as several feet of wire of differ- 



Figure 1. Schematic for the Super Tee antenna tuner. 
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SEE THE SPACE SHUTTLE VIDEO 
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Figure 2. Winding for the trifilar balun. 
The solid line represents the three 
wires twisted together. Use an ohm- 
meter or continuity tester to be sure 
you have the right end of each winding 
when you solder it into the circuit. 

ent gauge. Also included is the variable 
capacitor (always a hard-to-get part), 
and the two-hole balun cores, also hard* 
to-find. Even SO-239 antenna connec¬ 
tors come with the kit (surprise!). The 
Kanga Super Tee antenna tuner is $20 
plus $3.50 shipping from Kanga US, Bill 
Kelsey, 3521 Spring Lake Drive, Findlay 
OH 45840. 

How It Works 

The luner operales as a low-pass cir¬ 
cuit and does not have any false modes 
that present high circulating current. 

Seven slide switches and seven sep¬ 
arate inductors are used to get a wide 
range of inductance while keeping the 
“G" high. By using separate inductors 
that are shorted out by the switches 
when not needed, the shorted turn ef¬ 
fect (which would lower the Q) is avoid¬ 


ed. This means all of your hard-fought- 
for QRP RF is going to the antenna and 
not into the tuner. 

One of the improvements Mike made 
is raising the low side of the tuner above 
ground. This allows the tuner to be used 
with a balanced line. 

Putting It Together 

As with just about all Kanga kits, the 
instructions are very thin. In fact, with 
this kit they’re almost transparent! Even 
though this is not a hard-to-build kit. it 
might be more than the first-time builder 
can swallow. Not that the kit contains 
zillions of parts but, as with all antenna 
tuners, most of the work is metal form¬ 
ing and mechanical assembly. Without a 
ready-to-use box, the builder has to in¬ 
stall seven slide switches, and that’s not 
an easy task. Slide switches are a pain 
in the butt to mount on a panel. 

There is no PC board to stuff. All the 
parts go in as point-to-point wiring. A 
pictorial would have really been nice to 
see. but alas, there is none. There is a 
large pictorial for winding one of the 
balun coils. This coil could be a source 
of real hair-pulling frustration without the 
drawing. 

All of the coils mount to the back of 
the seven slide switches. You have to 
wind several toroids for this project, too. 
The instructions give information on 
winding the cores. There is a list show¬ 
ing you what length of what size wire to 
make each coil. Looking over the in¬ 
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♦ Orders: 800 431-3939 

♦ Info.: 614 866-4267 


FREE CATALOG 
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log covers everything for 
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structions, l came across some text 
telling me some of the coils come pre¬ 
wound but may have too many turns on 
them. So. just remove what you don’t 
need and use the core. It would have 
been a good idea to mark what pre¬ 
wound core was what. I don’t know 
about you, but I can’t tell what the core 
type is by looking at it. Looking back, I 
wonder what would have happened if I 
just used the pre-wound cores without 
removing the extra turns? More induc¬ 
tance. yes; a screwed up Super Tee 
tuner, more than likely not. 

The Variable Capacitor 

The twin-ganged variable capacitor 
must be isolated from ground. How to 
do this is up to you. Several ideas are 
presented in the instructions to head 
you in the right direction. In Ihe olden 
days, an insulated shaft coupling would 
be easy to come by; today, it's a differ¬ 
ent matter altogether. 

I used a hunk of Teflon to mount my 
capacitor. Plastic stock would work just 
as well, as would a piece of sealed 
wood. A small length of a Bic Stick (the 
pen) makes a very good insulated shaft 
to connect to the capacitor. I happen to 
have a panel bearing in my junk box. so 
I did not have to worry about the case 
eating up Ihe plastic shalt. An old pot (a 
1957 version—not the ones used today) 
may be used for a pane! bearing— 
sometimes. No matter how you do it, 
you must insulate the capacitor before 


the tuner will work. That includes both 
the rotor and the stator! 

On the Air with the Super Tee 

All you have to do to operate this 
tuner is to select Ihe proper combination 
of inductance and capacitance, just like 
a regular tuner. But, instead of flipping 
through a range of Inductance via a 
multi-tapped switch or roller induclor, 
you have to flip the slide switches on 
and off, selecting or de-selecting the in¬ 
ductance. 

You do this by fully meshing the vari¬ 
able capacitor (max capacitance) and 
leaving open the switch to the extra 660 
pF. Next, adjust the slide switches for a 
noise peak in the receiver. Peak for best 
noise with the variable capacitor, keep¬ 
ing it toward maximum capacitance. Fi¬ 
nally, apply RF to the tuner and adjust 
the inductance and capacitance for the 
best match. By going for the noise peak 
first you should be fairly close to the fi¬ 
nal adjustment. 

I'm not sure about flipping the switch¬ 
es on and off with RF applied, even with 
QRP power levels involved. To be hon¬ 
est. I've never been one to trust slide 
switches to begin with. 

All in all, the Super Tee antenna tuner 
works quite well. Depending on how you 
end up building it, you’ll find room for 
one in your Cessna 150, Of course, it 
will be up to you to find out if you can 
even stack frozen penguins before you 
start running wires to Ihe luner. Q 


QUALITY THAT'S 
AFFORDABLE 

Tri-Ex is pleased to announce the reduction in price on 
the most popular models of quality Tri-Ex towers for the 
Amateur radio enthusiast. The overhelming acceptance 
of the listed models has made it possible for Tri-Ex to 
pass on substantial savings to our valued customers. 

LM-470 a tSm 

Was Now 
WT-51 $1,245 $1,050 

LM-354 $1,865 $1,300 

The LM-354 is supplied with a hand winch brake system. The LM-470 is motorized. 



All towers are complete with rigid concrete base mount and 
rotator mounting plate. Tri-Ex prints and calculations provided 
with tower are compliant with 1991 Uniform Building Code 
(U.B.C.) Engineering designed to 1991 U.B.C. - 70 MPH 


^lri-Ex 


TOWER CORPORATION 

7182 Rasmussen Ave. * Visalia, CA 93291 
Unsurpassed Quality since 1954 



CtRCLE 22 ON READER SERVICE CARD 


73 Amateur Radio Today September, 1993 59 











Atv 


Number 21 on your Feedback card 


Ham Television 


’ >V. -"V • • 



Photo A. The Gemini Rabbit wireless video system consists of a tunable TV trans¬ 
mitter and receiver that operates on the 900 MHz band. (Photo by Jim Pliett 
K9QMA) 


Bill Brown WB8ELK 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

Inexpensive 900 MHz 
System 

Last month we described the Fort 
Wayne, Indiana, crossband ATV re* 
peater. In order to avoid many of the 
problems which can arise when 
building an in-band ATV repeater, 
the Fort Wayne group chose to put 
their output on the 900 MHz band. 
The 900 MHz band was chosen over 
the 1200 MHz band because inex¬ 
pensive downconverters from a wire¬ 
less video system called the Gemini 
Rabbit were readily available at 
many stores at a very reasonable 


price (usually under $50 for both a 
transmitter and a receiver, complete 
with cables, power supplies and an 
A/B switch). In fact, a number of 
stores sell just the receiver by itself 
at a substantial savings. 

However, as with any bargain, 
there ts a catch. These little black 
boxes (see Photo A) come with 
built-in whip antennas that need to 
be removed and replaced by con¬ 
nectors. Jim Pliett K90MA of the 
Fort Wayne group would like to 
share some of his modifications that 
allow these units to perform well for 
amateur TV use. 

Modifying the Rabbit 

To add an antenna connector to 
the Rabbit receiver, you must first re¬ 


move the metal cover directly over 
the area where the whip antenna is 
located (see Photo B). You’ll need a 
large soldering iron (100 watts or 
more) to remove this cover. You can 
also use a small pencil torch which 
can be obtained in most discount 
tool stores for around $5 or so. 

Once you have the cover off, un¬ 
solder the capacitor which is hooked 
to the whip antenna. Using a pair of 
pliers and a screwdriver, remove the 
two small screws and nuts holding 
the whip to the backplane. You will 
have to determine the type of con¬ 
nector you want to install on the back 
of the Rabbit’s case (usually a fe¬ 
male BNC or F-connector). In any 
case, try to find a connector that 
threads from the rear. It’s much easi¬ 
er to install when you can insert the 
connector from the outside (with the 
nut on the inside). 

Once the connector is installed. 


just solder the capacitor to the con¬ 
nector’s center pm, resolder the lid 
back on and you’re ready to receive. 
Follow the same procedure to install 
a connector on the Rabbit transmitter 
(see Photo C). 

Tune-Up 

The receiver has a tuning control 
that covers most of the 900 MHz 
band. Once it’s hooked up to an ex¬ 
ternal antenna it appears quite sen¬ 
sitive when tuning in the ATV re¬ 
peater. With the small size and 
shielding, it may even work well as 
an antenna-mounted downconverter 
if the tuning control lines are “remot- 
ed” (thereby eliminating most of the 
coax loss). 

After you remove the lid of the 
transmitter unit you’ll find a small po¬ 
tentiometer near the whip antenna. 
Adjustments to this pot will vary your 
output power from around -2 dBm to 



Figure 1. The output power of the Rabbit transmitter can be increased to over 5 
watts through the addition of this Hitachi PF0011 linear hybrid MOSFET amplifier 
module. (Drawing courtesy of Bill Olson W3HQT of Down East Microwave.} 



) 




Photo B. To add an external connector to the receiver re- Photo C. Adding an external antenna connector to the trans¬ 
move the shield cover as shown. (Photo by Jim Pliett mitter (Photo by Jim Pliett K90MA.) 

K90MA.) 


about +6 dBM (about 4 milliwatts). 
Although this is certainty not a real 
powerhouse, it does transmit an ex¬ 
cellent quality picture and subcarrier 
audio. Since it is not crystal-con¬ 
trolled, it may drift in frequency 
somewhat, so try to readjust the 
transmitter frequency control when¬ 
ever the drift becomes too much. 

For those of you who want some 
real power on the 900 MHz band, 
there is an easy way to up the Rab¬ 
bit's output to over 5 watts. 

High-Power Rabbit 

Bill Olson W3HQT of Down East 
Microwave offers a linear hybrid 
MOSFET amplifier module (902-928 
MHz frequency range) that should 
take the low power (4 milliwatt) signal 
from the Rabbit transmitter and bring 
it up to over 5 watts (see Figure 1). In 
contrast to many power modules that 
were originally designed for the cellu¬ 
lar telephone service, this Hitachi 
brick is very linear (perfect for AM- 
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modulated amateur TV). It runs off of 
12 VDC and draws about 2.5 amps 
at full output power (approximately 
10 watts) when driven with 10 milli¬ 
watts. 

You should mount the Hitachi 
power module onto a heat sink (use 
a layer of thermal compound for effi¬ 
cient heat transfer). Be careful not to 
overtighten the mounting screws or 
you could crack the module’s sub¬ 
strate. The output gain is adjustable 
from 30 to 50 dB with an external 
control voltage (3 volts nominal); 
however, the 30 dB gain setting of¬ 
fers the best linearity. Each of the 
two voltage inputs needs to be by¬ 
passed to ground through parallel 
capacitors, as shown in Figure 1. 

Down East Microwave (Box 2310, 
RR1, Troy ME 04987; telephone; 
(207) 948-3741) offers the PF0011 
module for $65 + $3.50 s/h. and a 


blank PC board that can be used 
with the module for $8. They also 
have a complete kit which includes 
the PC board and all components for 
$95 (model #3310PAK). 

This linear amplifier is easy to 
build and mates well with the power 
level of the Rabbit transmitter. It is al¬ 
so a good choice for any transmitter 
circuit you may want to amplify (as 
long as you don’t exceed 10 milli¬ 
watts into the brick). 

I hope that tho easy availability of 
the units described in this column 
helps spur some more activity on the 
900 MHz band. Even though we are 
sharing the band with an ever in¬ 
creasing quantity of consumer and 
commercial users, it’s still a very ef¬ 
fective band for ATV. 

Thanks to Jim Pliett K90MA and 
Bill Olson W3HQT for the information 
presented this month . 
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GET THE ATV BUG 

New 10 Watt 
Transceiver 
Only $499 



Made In USA 
Value + Quality 
from over 25years 
in ATV...W60RG 

Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
box may be all you need for local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc <§> 
3 Amps, TV set and you're on the air - it's that easy! 

TC70-10 has adjustable >10 Watt p.e.p. with one xtal on 
439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box. 

Transmitters sold only to licensed amateurs, for legal purposes, 
verified In the latest Callbook or send copy of new license. 

Call or write now for our complete ATV catalog 
including downconverters, transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 


(818) 447-4565 m-t 8am-S:30pm pst. Visa, MC, COD 
P.C. ELECTRONICS Torn (W60RG) 

2522 Paxaon Lane Arcadia CA 91007 Maryann < WB6YSS * 
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★ Perfect For Portable 

★ Assembled & Tested 
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explore packet for the first time, this is what you’ve been waiting for! 

Thanks to a breakthrough in digital signal processing, we have 

developed a tiny, full-featured, packet modem at an unprecedented 

low price. The BayPac Model BP-1 transforms your PC-compatible 

computer into a powerful Packet TNC. 

capable of supporting sophisticated features 

like digipealing. file transfers, and remote 

terminal access. NOW is the time for YOU ( j 

to join the PACKET REVOLUTION! V’: J 
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Above & beyond 

UHF And Above Operation 


a L Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Ave. 

San Diego CA 92119 

10 GHz Operations Wide¬ 
band FM and SSB 

I have been asked numerous ques¬ 
tions concerning 10 GHz operations, 
questions about everything from sim¬ 
ple, easy-to-build systems to the more 
complex methods. The easiest to build 
and least expensive are the wideband 
FM systems. The least expensive 
types ol these often use converted 
burglar intrusion alarms. At the other 
extreme are the SSB rigs that require 
expensive microwave hardware. 

There are advantages to each 
mode. The primary difference de¬ 
pends on your luck finding equipment 
at a reasonable cost, In the case of 
the wideband, there are several out¬ 
lets from which useful hardware can 
be obtained. These include many of 
the commercial burglar alarm compa¬ 
nies that are replacing microwave 
units with newer devices. Check with 
your local alarm company to see if 
they will part with any of these gems 


lor little or nothing. They operate on 
10.525 GHz, and can be moved down 
to 10.250 GHz by a simple screw ad¬ 
justment. 

If you are unable to locate surplus 
units, one alternative would be to buy 
from a vendor like SHF Microwave 
Supply, 7102 W 500 S. La Porte IN 
46350. They stock both new and used 
units ranging in price from $20 (for 
used) to $65 (for new varactor-con¬ 
trolled units). These were not intended 
for communication purposes but they 
adapt quite nicely. 

Varactor vs. Non-Varactor Systems 

Having a varactor frequency control 
system is just like having a variable 
capacitor in the circuit for frequency 
adjustment. Usually, capacitance is 
adjusted by varying the control voltage 
from zero volts to +10 volts, {The 
Gunn diode is held constant at 10 
volts). Diodes that work in this voltage 
range are best. They will give you 
about 60 MHz of frequency adjust¬ 
ment. This best case scenario is 
achieved using the very fine MA-COM 
GUNNPLEXER—the standard for ex¬ 
cellence. 


By comparison, the unit with varac¬ 
tor control available from SHF gives 
about 15 MHz of frequency control. 
The varactor makes the tuning opera¬ 
tion quite easy compared to a non-var- 
actor-controlled system. 

In a non-varactor-controlled sys¬ 
tem, tuning is achieved by varying the 
frequency adjustment screw to the ex¬ 
act frequency you desire, just like with 
varactor units. You need to use a fre¬ 
quency meter or wavemeter. This ad¬ 
justment Is made with the Gunn volt¬ 
age (normally +10 volts) set to about 9 
volts. Then, after you have calibrated 
the set screw frequency adjustment, 
you can vary the Gunn voltage up and 
down from about 8 to 10 volts for a 
fine frequency adjust control. As the 
voltage nears 8 volts, some diodes will 
drop out of oscillation. This voltage 
limit varies among Gunn diodes. You 
will have to find the adjustment and 
voltage range to suit your system. The 
range depends on cavity adjustment 
and so many other factors that I sim¬ 
ply can’t list them all here. 

Here’s an easy method to remem¬ 
ber: Find the lowest voltage your unit 
will work at reliably. Set the mechani¬ 
cal adjustment screw to approximately 
mid-range with respect to frequency 
difference. Remember, frequency is 
not always linear and may be more af¬ 
fected at one end of the voltage range 
than the other end. Usually frequency 
changes more at the high end of the 


adjustment. I have observed about 5 
MHz of adjustment using this method 
of voltage tuning on a typical 10 to 50 
mW Gunn diode system. 

The premium units to use are var¬ 
actor-controlled systems, those with 
both a Gunn diode and a varactor 
diode in the oscillator cavity. They are 
the easiest units on which to set fre¬ 
quency—and they make wideband op¬ 
eration quite easy compared to the 
burglar alarm units. The key difference 
is cost, from about $20 for a burglar 
alarm unit to something closer to $250 
for a MA-COMM GUNNPLEXER cavi¬ 
ty. For a cost somewhere in between 
you can home-brew a Gunn cavity 
with some brass waveguide and a lot 
of patience. 

I have had Gunn diodes available 
for several years, including both 50 
and 100 mW devices. The high power 
devices are finally all gone but a few 
50 mW devices remain. I am still 
searching for a batch of varactors to 
facilitate new cavity construction. Var¬ 
actors have been quite scarce on the 
surplus market, halting home con¬ 
struction projects in this area. Recent¬ 
ly I obtained a small quantity of varac¬ 
tors and they did not test out to be 
wideband devices. I realized only 
about a 5 to 10 MHz frequency adjust¬ 
ment range—disappointing, but they 
worked. I will continue to keep my eye 
out for more suitable parts. ! haven’t 
spent too much time trying to pur- 
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chase the components new, as I am 
trying to put together a "bargain base¬ 
ment" unit for wideband FM. 

10 GHz SSB Operations 

Operation on SSB—compared to 
wideband FM—demands a totally dif¬ 
ferent type and complexity of circuitry. 
You could use these units for wide¬ 
band FM but there is no reasonable 
benefit. The SSB systems will support 
narrowband FM just as easily as SSB 
and the improvements are remark¬ 
able, partly due to reduced bandwidth 
and frequency stability. Any time you 


decrease the signal bandwidth you ob¬ 
tain a marked increase in distance and 
apparent power capabilities. For in¬ 
stance, take a 10 mW wideband unit 
and a 100 microwatt SSB system for 
comparison. On a path of about 150 
miles during one of the the ARRL 10 
GHz contests, we were unable to 
make contact with wideband FM using 
a 20 or so inch dish for the wideband 
FM system. With dish gain of about 25 
to 30 dB, plus the 10 mW power input, 
we produced output power (ERP) of 
about 1 watt. 

Now, for comparison, the SSB sys¬ 


tem was a basic brick oscillator (with 
high frequency stability) and a mixer 
driven by a 2 meter FM handie-talkie 
for the IF system. This combination of 
components produced about 100 mi¬ 
crowatts of power at 10 GHz. The an¬ 
tenna used was a 15 dB horn, and a 
reliable readable contact was easily 
made over this same 150-mlle path. 
This narrowband system was operat¬ 
ing at a fraction of comparative power 
output and some 15 dB difference in 
antenna gain, but the lower power and 
system gain still made the contact. 
The prime difference? Higher frequen¬ 
cy stability was a factor, to be sure, 
but the most important factor was re¬ 
ducing the bandwidth from 75 kHz or 
so to 5 kHz deviation. A further im¬ 
provement could have been made 
with SSB compared to narrowband 
FM. had SSB gear been available on 
this borrowed 10 GHz system. 

Improved SSB stations usually do 
not operate on that low a power level, 
but great results can occasionally be 
found. Higher power stations may in¬ 
clude TWT amplifiers (10 watts power 
output) feeding a 30-inch dish with 
some 35 dB gain, making a very 
formidable system. Lower power sta¬ 
tions with solid-state amplifiers like the 
ones discussed last month are also 
used for power output in the 1/4 to 2 
watt range. A 1/4W amplifier conver¬ 
sion from surplus material was also 
discussed in this column in the 


September 1992 issue of 73. 

High power and frequency stability 
alone do not make a station-other 
equipment is required. Each added 
component adds to system cost. You 
need to add mixers, microwave relay 
switching, receiver low noise preampli¬ 
fiers, and still package this in some¬ 
thing other than a 50 caliber ammo 
can. (Although I still use ammo cans 
when l can find them.) Cost-wise, a 
typical 10 watt TWT amplifier in work¬ 
ing condition is priced at about $200. 
The mixers can cost upwards of sev¬ 
eral hundred dollars for new commer¬ 
cial jobs, but surplus units can be ob¬ 
tained for about $50. The microwave 
relays of the SPDT variety (four re¬ 
quired (or full switching applications) 
cost about $30 each. The receive low 
noise preamp costs about $80 for a 
home-brew unit. 

The local oscillator can usually be 
found in one of two forms. One is a 
home-brew, similar to one recently de¬ 
scribed in QST by Zac Lau. This unit 
consisted of a crystal oscillator multi¬ 
plier that used several GaAsFETs for 
microwave multiplication to the re¬ 
quired injection frequency. The other 
popular form of device is the famous 
‘brick* oscillator that appears from 
time to time in surplus. Zac designed 
his home-brew unit because of the low 
availability of brick type oscillators. I 
have to admire his well-thought-out 
design. I haven’t priced out his compo- 
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Photo B. Bernardo XE2HWB at our hilltop operating position on the Isle De 
Guadalupe, Mexico. 


nenls, but I figure they cost around 
$100, using a good junk box to hold 
cost down. That is competitive with the 
brick systems which cost $50 each 
and require that an additional S20 
oven-controlled crystal be ordered 
from International Crystal for phase- 
lock operation. Again, this is just a 
price comparison of different systems. 

The cost breakdown on the receive 
low noise preamp is as follows for a 
two-stage GaAsFET amplifier, with 18 
dB gain and Nf of about 2.5 dB: SMA 
coaxial connectors (female chassis 
mount) $8, two MGF1402 FETs $30, 
PC board w/chip res-caps $20. Add 
some flashing copper for a box or con¬ 
tainer to house the amp and add the 
bias power supply and you add anoth¬ 
er $10 to $15 dollars to the amp’s 
cost. Of course, this price can be 
greatly reduced by raiding a weil- 
stocked junk box. 

Well that’s the overview on opera¬ 
tion and system costs. There are 
many advantages and disadvantages 
to each and every system, not with¬ 
standing cost. These truths are not go¬ 
ing to change. Narrowband operation 
methods far out-work wideband sys¬ 
tems. Wideband systems are the least 
expensive. Crystal multiplier systems 
can have frequency accuracy prob¬ 
lems, and that includes brick oscilla¬ 
tors. But, if you can obtain a brick at a 
good price don't bother building your 
local oscillator. It’s a lot easier to use a 


brick than to build one. 

Now, please be advised that I am 
biased towards the brick system and I 
use it extensively. I have invested lots 
of time in them and would rather fight 
than switch. Of course, what you do 
will depend on what you have avail¬ 
able. I have acquired many extra 
bricks and will make them available to 
those interested, white supplies last. A 
10 GHz brick is $50 postpaid US only. 
A reset brick, set to 10.223 GHz for 
low injection (filters retuned), is $65, 

Please note that these units can be 
found at some surplus dealers for a lot 
less money. I have heard comments 
on prices ranging from $100 at Dayton 
to $5 from a flea market, so keep your 
eyes open. 

Well, that’s it for comparisons of dif¬ 
ferent systems and components for 10 
GHz. The basic mode of operation for 
most amateurs operating on this band 
is to first operate with wideband FM 
and then proceed to make many dif¬ 
ferent modifications to their rigs, both 
commercial and home-brew. A natural 
transition to the more lucrative opera¬ 
tion efficiency of narrowband modes is 
typical. During the last ARRL 10 GHz 
contest (September and October 
1992), almost 90% of all 10 GHz con¬ 
tacts were made on SSB modes of op¬ 
eration. Wideband operation account¬ 
ed for less than 10% of operation. 
Most of us bring out our wideband 
equipment but do not give it the same 


attention that we used to. For in¬ 
stance, during the first contest back in 
1986, all operation, without exception, 
was made using simple wideband FM 
burglar alarm units and some com¬ 
mercial MA-COM units. 

Microwave Update ’93 

Just a reminder that the Microwave 
Update '93 Conference is going to be 
held September 24-25 in Atlanta. Pa¬ 
pers to be presented at the confer¬ 
ence include 10 GHz construction, 
waveguide fillers, 24 GHz operation, a 
single board 1296 transceiver, radio 


astronomy, computer aided design, 
and microwave basics. This, as al¬ 
ways, is expected to be a great pro¬ 
gram of microwave and VHF-UHF ex¬ 
pertise. If you can go, you should. For 
details, contact conference chairman 
Jim Davey WA8NLC at 4664 Jefferson 
Township Place, Marietta GA 30066; 
(404) 998-6971. 

Recent Activities 

One of the more active members of 
our San Diego Microwave Group re¬ 
cently took part in a DXpedition to the 
Isla de Guadalupe U XF1G." This island 
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is owned by Mexico and is located in 
the Pacific Ocean 155 miles west of 
Baja California and 350 miles south of 
Los Angeles. The 29th parallel bisects 
the island, placing it in grid locations 
DL08 and DL09. The main inhabitants 
of the island are thousands of chivos 
(goats). Human inhabitants reside on 
the southern half of the Island and 
number around 50. They are primarily 
seasonal abalone and lobster fisher¬ 
man, their families, and members of a 
small Mexican military detachment 

The main thrust of the expedition 
was to activate the island for the RS- 
GB-managed “Islands on the Air" (IO¬ 
TA) program. The special IOTA desig¬ 
nator for Guadalupe is NA-179. Partic¬ 
ipants were Jose Luis Ogawa XE2TT, 
Eusebil Morales XE2EAA, Felix Nu- 
mez XE2JNE, Bernardo Gonzalez 
XE2HWB (Photo B) and Jack Henry 
N6XQ. This is Jack Henry's account of 
that adventure: 

Jose Luis did much of the planning, 
which involved negotiations with the 
Secretariat De Marine for preposition- 
ing heavy and bulky items on the is¬ 
land. The generator, gasoline, anten¬ 
nas, tents, masts, beverages, etc. 
were transported by Naval frigate and 
stored at the island’s marine base pri¬ 
or lo our arrival. 

At 1000 PDST on 14 May 1993, we 
departed Ensenada airport in a twin- 
engine Cessna. The flight was un¬ 
eventful and in about an hour we were 


circling the fishcamp. The flyover is 
the signal for the fisherman to load 
abalone and proceed to the landing 
strip which is about an hour’s drive. 
After landing on the 6.000-foot run¬ 
way, we had plenty of time to unload, 
lake pictures and relax. Sure enough, 
about an hour later, a 1960 Jeep 1- 
1/4-ton truck appeared with what 
seemed to be about half of the fish- 
camp piled in back. The pilot placed a 
large tarp in the aisle of the aircraft 
and the fisherman transferred in more 
abalone than I had ever seen in my 
life. At about 1900 PDST all of the pre¬ 
deployed equipment, along with the 
gear we flew in with, was loaded into 
the truck and a small cargo trailer. The 
bumpy ride to the north yielded 
breathtaking views of the rolling vol¬ 
canic hills, shear drops to the ocean 
and an occasional sighting of a chivo 
herd. 

Dusk signaled the arrival at our op¬ 
erating camp. We were in a little valley 
at the edge of a large forest of tall ju¬ 
niper and cypress trees. We immedi¬ 
ately set up camp and erected a 
tribander. The first HF QSOs were 
made around midnight. HF conditions 
during the expedition were fair to very 
good. 

Bernardo and I were the VHF oper¬ 
ators for the expedition. The bands we 
operated were 6, 2, 223.5 MHz, 432, 
1296 and 10 GHz. The first VHF QSO 
with the special call XF1G was with 


W60YJ in San Diego at 1550 on 15 
May. Signals were good, but not super 
strong from this location, due to the 
rolling hills to the north of us. Morning 
and midday propagation were much 
better than the evening. We operated 
the VHF station on Saturday and Sun¬ 
day from this site and moved the sta¬ 
tion to a 4,000-foot peak on Monday 
primarily lo work 1296 and 10 GHz. 
The location was super. Phil W6HCC 
was setting his 10 GHz station in the 
San Bernardo mountains about 375 
miles away. His signal on 10 GHz was 
S9 440 dB. Subsequent 10 GHz con¬ 
tacts were made with N6CA, 
WA6CWM, WA6EXV, WA6CGR and 
WA6CDR. All were S9 +++ at dis¬ 
tances better than 350 miles. W6HCC 
returned to his home QTH in Cherry 
Valley and bounced off the mountains 
to the north to work us with 5X5 
peaks. 

The best DX on 2 meters was with 
Dave WA6CGR, who was operating 
portable at Point Reyes, north of San 
Francisco, 700 miles distant. Dave 
was running 10 watts into a four-ele¬ 
ment yagi. Dave drove from Los Ange¬ 
les primarily to attempl a 10 GHz 
North American record shot. There 
was high probability we would have 
made it if we had been at the higher 
location when Dave was there. (Dave 
was not available for the Monday at¬ 
tempt.) 

All in all, there were 12 QSOs on 


6 meters. 57 on 2 meters, one on 223, 
17 on 432. six on 1296. and 10 on 10 
GHz. Jack stated that if they had been 
able to operate on the mountain peak 
all three days, QSO totals would have 
tripled. Tuesday morning we packed 
up all the gear and headed for the 
fishcamp, where we would stay and 
wait for the flyover the next day for 
the return trip to Ensenada. The hos¬ 
pitality of the fisherman and their 
families was excellent. We slept in a 
one-room schoolhouse and our diet 
until the return was carne de chivo, 
frijoles. and tortillas. The fishcamp had 
a pet chivo called “Chivo Loco’ be¬ 
cause it was mean and crazy, tt would 
sneak up, chase, and try to butt mem¬ 
bers of our party with its long horns. 
We wondered how it escaped the din¬ 
ner table. 

The return flight was in a slightly 
larger plane and again uneventful. As 
an American, it was a real pleasure to 
work with the Mexican hams and be 
part of their culture for a week. They 
were most gracious and I was happy 
for the opportunity to participate in 
their DXpedition—de Jack N6XQ. 

Well, that’s it for this month. Next 
month I will describe a complete 10 
GHz QRP SSB rig. As always, I will be 
glad to answer questions concerning 
this topic or other related VHF mi¬ 
crowave material. Please send an 
SASE for prompt reply. 73 Chuck 
WB6IGP. Q 
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KOjOR^U 

1 L 


4INATE 


SETS AVAILABLE 
#1-AK.WA.OR.ID. MT. NV 
#2- AZ. CA. HI. NM, NV.7X 
#3- CO. MT, ND, SO, UT, WY 
#4* LA, KS, MN, MO. NE, OK 
#5- Ai, AR, LA, MS. MO. OK 
#<S- AL GA, FL, LA. MS, 7N 
#7- KY. MD, NC, SC. VA. WV 
#8- IU IN, KY. Ml, OH, Wl 
#9- DE, MD, NJ, NY, OH, PA 
fllQr CL ME. MA NH. PI VT 


FBenterprises 

23801 NW 1st Ave. 
Ridgefield, WA 98642-8830 
CALL TODAY! 1(800) 377-2339 

Dealer Inquiries Welcome 


SHORTWAVE 

New book includes 
everything you need 
to know To have fun 
with shortwave rocBo! 
Great book for 
beginners and also 
experienced listeners 
OttDEft TODAY!^9,9S 


CATALOG $2 

REFUNDED WITH PURCHASE 


CARD ORDERS 
ADD 50* SHIPPING 


BOOK ORDERS 
) $3.00 SHIPPING 
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am Number 23 on your Feedback card 

Ask kaboom _ 

Your Tech Answer Man 


Michael J. GeierKBIUM 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

Mobile Operations 

It's lots of fun to sit in front of a 
desk with a radio and talk around the 
world. It‘s also fun to yack with the lo¬ 
cals on Ihe neighborhood repeater 
from the comfort of your home. But 
America Is a very mobile nation; the 
average driver goes between twelve 
and fifteen thousand miles a year! 
That’s a lot of time spent in the car. 
And let’s not forget all the other kinds 
of travel, including airplane, bus, train, 
bicycle and good ol* shoeleather. This 
month, let’s take a look at installing 
and operating portable and mobile 
gear. 

In the Pocket 

There aren't too many hams who 
don’t have walkies. At least, it sure 
looks that way at hamfests, where 
seemingly everybody has an HT at¬ 
tached to his or her body. HTs, which 
normally cover VHF and UHF, are lots 


of fun. There’s no installation required; 
you just turn the radio on and go. II 
you’re walking around town, an HT 
lets you stay in touch with friends. If 
you have autopatch privileges, it can 
be awfully handy to make phone calls 
home or to a friend's house, as long 
as you remember to observe the rule 
prohibiting business communications. 
Oh well, you’ll still need a real phone 
to order that pizza! 

My primary concern regarding 
walkies is over the energy my head is 
absorbing from that rubber duck an¬ 
tenna two inches from my eyeballs. Al¬ 
though there’s lots of controversy 
about it. the government has estab¬ 
lished safety guidelines lor close-up 
RF exposure. 2.5-watt 2 meter rigs 
don't appear to pose significant dan¬ 
ger, but I'd avoid using more power 
lhan that. Let’s face it. even if you go 
to 5 watts, the difference of 3 dB at the 
receiving end is minimal, so why risk 
it? Besides, the high power output kills 
your battery a lot faster. 

Another way you can help yourself 
remain safe is to limit your transmis¬ 
sion time. RF exposure damage oc¬ 


curs over a period of time, and is mea¬ 
sured with regard to the average total 
power absorbed, not the peak power. 
So, if you're putting out. say, 2 watts, 
but only transmitting a quarter of the 
time, that’s the same as putting out 
0.5 watts continuously. Let's face it, 
most hams are too darned long-wind¬ 
ed anyway! Listening more and talking 
less could only do most of us good. 

Auto Mobile 

If you use your walkie in the car. 
you will quickly find that the rubber 
duck antenna works very poorly when 
enclosed in such a metal cage. Unless 
you’re close to the repeater, you’re go¬ 
ing to get lots of complaints from other 
hams that you’re scratchy or dropping 
out. Reception probably will be noisy, 
too. With a rooftop antenna, though, 
it’s a different story. Your range will in¬ 
crease dramatically. Also, you’re pretty 
well protected by the metal roof and 
the increased antenna-to-body dis¬ 
tance, so why not have all the power 
you can? Most of today’s walkies put 
out between 5 and 7 watts when run 
on 13.8 volt car power. Be careful, 
though, because they get awfully hot 
while transmitting and can actually 
damage your car's upholstery (or your 
hand). It seems reasonable to assume 
the high heat reduces the overall lifes¬ 
pan of the radio, too. To avoid it, just 
don’t transmit lor long periods of time. 

Many hams do, in fact, use their 


walkies in their cars, mostly to avoid 
the expense of another radio. It makes 
sense, with today's mobile rigs selling 
for between $300 and $600. if you’ve 
ever tried it, though, you know that us¬ 
ing your walkie in the car has some 
drawbacks. First of all, there’s the low 
audio output. Most modern walkies 
are rather small, and their 200 mW 
outputs and tiny speakers were never 
meant to be heard over the noise of 
an automobile. Also, many HTs' 
speakers are rated for less power than 
their audio amps actually put out! Un¬ 
der normal circumstances it’s no prob¬ 
lem because you don’t listen to it at 
maximum volume anyway. But in the 
car, it’s easy to turn it all the way up 
and leave it there. Sometimes, the re¬ 
sult is a blown speaker and a trip to 
the repair center. And, oh yeah, a bill. 

Pump It Up 

Is there a way out? Sure. What you 
need is a separate amplifier and 
speaker. A bigger speaker alone prob¬ 
ably won't do you much good because 
the rig’s little Internal amplllier just isn’t 
likely to have Ihe power to drive it. In 
fact, some speakers, particularly those 
intended for music reproduction, are 
exceptionally inefficient and can actu¬ 
ally sound softer than the little one in 
the radio! So, an amp is called for 
here. 

You can build one easily enough; 
many amplifier designs have been 
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LOOK WHAT'S EEQM. QAWA 

..Have You Seen These Great NEW Products 
From Daiwa?_ 




DAIWA 


MH-200 - Lightweight folding "personal stereo"- type 
single earpiece headset and flexible boom mic. Inline 
locking or momentary P.T.T. switch- Models for Ken¬ 
wood, Icom, Yaesu and others. 

ME-300 - Tiny in-the-ear headset with high quality tie- 
c lip mic and inline locking or momentary P.T.T. switch. 
For Kenwood, Icora, Yaesu and others. 


MD-400 - Compact, high quality gooseneck- type desk 
mic with P.T.T. and up/down buttons. Deluxe weighted 
i di-cast base. Superb audio. Complete with attractive 
foam windscreen. Models pre-wired for Kenwood, 
loom and Yaesu. 

* 

Compact* Full Duplex* GaAsFET Pre-amps’ 

Pi .A-25.11 - The perfect companioo for dual band HTs while mobile! 25+ W kick on either 
band w/ 200mW to 6W drive for solid repeater coverage. From panel output meter, 
switchable, all-mode for CW/ SSB. 

DLA-5QH - 50+W out on both 2 meters & 440MHz w/ 200mW to 15W drive. Plenty of 
power for those DX repeaters & reliable simplex operation. The perfect medium power dual 
band HT amp - and only from Daiwa I 
BLA-8QLL - Heavy duty version, high power 
dual band linear amp. Full output (80+VHF, 

60+UHF) from 3-25W drive - perfect for dual 
band HTs and mobile rigs!. All-mode opera¬ 
tion for CW/SSB, built-in fan for cominuous- 
duty operation and more! 

From Daiwa At Your Favorite Dealer... See What You've Been Missing! 

© Electronic Distributors Co, * 325 Mill St. ■ Vienna VA 22180 
■Ph.703-938-8105 -FAX 703-938-6911 
Call Your Dealer Today! 
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published right here in 73 magazine. If 
you’re not so inclined, you can buy 
one, too. But why bother? There’s an 
easier, cheaper way: Use your car 
stereo! If you have a cassette player, 
you can use one of those cassette 
adapters intended for portable CD 
players by plugging it into your rig’s 
earphone jack. Just cut off the 
adapter’s plug (which is stereo) and 
replace it with a mono plug, connect¬ 
ing the wires for the two channels in 
parallel. Or, use a stereo-to-mono plug 
adapter. You probably will have to turn 
your walkie’s volume down quite low, 
and you may find that there’s too 
much background hiss, or that you 
can’t gel the volume down low 
enough. In those cases, put a resistor 
in series with the hot lead. I haven't 
tried this, but I’d imagine that 100 
ohms to Ik ought to do it. Experiment 
with it until you find a resistor value 
that allows you to set your walkie’s 
volume about a third of the way up. 
Then, adjust your listening volume 
with the stereo's volume control. If you 
don’l have a cassette player but do 
have an FM radio, they make adapters 
which actually are little transmitters 
you tune in on your car radio. They 
should work fine, too. 

It’s an Intermod World 

Using a walkie in the car. you may 
run into a more serious problem than 
puny audio. You may find that your re¬ 


ceiver gets trashed pretty badly in cer¬ 
tain parts of town. If you live in a large 
city, you’re almost certain to run into 
this problem. We live in an RF-saturat- 
ed society, and most areas have lots 
of paging transmitters and public-ser¬ 
vice towers and such, emitting plenty 
of power 24 hours a day. Unfortunate¬ 
ly, walkies' front ends are very small, 
and there just isn't room for big filters. 
Also, today’s units (with the exception 
of the Radio Shack HTX-202) permit 
reception over 20 or 30 MHz, requiring 
wideband front ends anyway. Some 
HTs use voltage-tracking front-end fil¬ 
ters driven by the microprocessor to 
track the tuned frequency, and that 
does help, but some don’t employ 
such techniques. Finally, walkies are 
primarily designed for receiver sensi¬ 
tivity because they are intended to be 
used with those little rubber dummy 
loads. Intermod rejection must, by ne¬ 
cessity. take a back seat. 

Is there a way out? If you’re suffi¬ 
ciently knowledgeable to build your 
own bandpass filter, that will go a long 
way toward reducing the garbage. Of 
course, you'll have to give up public- 
service-band reception. Another way 
out would be to design an automatic 
antenna switch which selects the roof 
antenna for transmitting and an indoor 
duck lor receiving. As I mentioned be¬ 
fore, reception with an indoor duck 
can be poor, but sometimes it actually 
works better than what you get with an 


overloaded receiver. I remember once, 
in Miami, having the repeater disap¬ 
pear altogether, only to get it back 
once I switched lo the rubber duck. It 
was a classic case of front-end over¬ 
load. 

The Juice 

Oh yeah. I almost forgot—you’re 
gonna need to power your walkie, too. 
Sure, you can use Ihe batteries, but 
why use them up when your car can 
power the rig? Besides, as I men¬ 
tioned before, you’ll get both more 
transmit RF and more audio output on 
13.8 volts. To properly operate your 
radio, the DC power supplied to it 
needs to be clean. Clean power in a 
car? Forget it! All car power is loaded 
with alternator spikes, ignition noise, 
you name it. Also. Ihe voltage can go 
up and down, sometimes by up to 2 
volts, as you drive faster and slower. 
Yuck! Many walkies have direct DC in¬ 
put jacks, suggesting that you can 
simply plug them into your cigarette 
lighter and talk away. You probably 
can, but you’d be wise to take a volt¬ 
meter and check the voltage of your 
car's electrical system first. If it’s over 
15 volts with the engine going fast, 
you’ve got a regulator problem and 
you can save yourself a radio repair 
bill by straightening it out before you 
plug the rig in. Also, if your car radio or 
stereo has lots of alternator whine 
(distinguished by its being audible 


when the volume is turned all the way 
down), don’t plug the HT in. Alternator 
whine consists of fast spikes which 
can be several volts or more. They are 
too fast to affect voltmeter readings, 
but they sure can ruin a radio. I've 
seen electrolytic capacitors. RF power 
output modules, and especially audio 
amplifier ICs ruined by prolonged op¬ 
eration on such spiky power. Fix the 
car first. 

Some cars are very electrically 
noisy, but are not actually broken in 
any way; they’re just made that way. If 
yours Is like that, consider a power fil¬ 
ter. Some rigs offer them as options. 
Or. you can buy a generic choke and 
capacitor-type filter at Radio Shack or 
an automotive sound-system dealer. 
You only need something under 2 
amps, so a small one should be fine. 
Just be careful to connect it after a 
luse. or you could be headed for real 
trouble. A friend of mine forgot to do 
that and suffered $400 worth of dam¬ 
age to his car, including a blown alter¬ 
nator, when the filter shorted to 
ground. A 50-cent fuse would have 
prevented the whole thing. Heck, you 
don’t even have to add your own fuse; 
just connect your DC lead to the fused 
side of your stereo’s power line. 

Well, there’s lots more to lalk about, 
including mobile VHF/UHF rigs and, 
of course, the ultimate mobile op¬ 
eration: HF. Until next time, 73 de 
KB1UM. Q 


ID-8 Automatic Morse Station Identifier 

Compatible with Commercial, Public Safety, and Amateur Radio 
applications. Uses include Repeater identifiers. Base Station Identifiers. 
Beacons, CW Memory Keyers, etc. Great for F.C.C. ID Compliance. 
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New Amateur Publications 


Radio/Tech Modifications 5A & 5B 

Expanded RX /TX Modifications & alignment controls 

Vol 5A for Kenwood, loom & 
Scanners 

Vol 5B for Alinco, Standard, Yaesu, 
CB's & others 


Federal Government 
Frequency Assignments 

A must for scanner listeners 

Frequency use assignments for Departments ol 
Agriculture, Air Force, Army, Commerce, Defense, 
Energy, Health and Human Services, Housing and 
Urban Development, Interior, Justice, Labor, Navy, 
State, Treasury, and Transportation. Also 29 
Independent Agencies 

_ $ 24.95 
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$ 19.95 each 
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North American 
Stortwave 
Frequency Guide 



$ 19.95 


North American Shortwave 
Frequency Guide 

.5 - 30 MHz listing of all shortwave activity, 
listed in frequency order. 

International Broadcasts from around Add 5 4 oo 

the world. Military and Public services. Shipping to an 
All broadcast modes The most handy orders in USA 
reference book for the band scanner 

Artsci inc 
Box 1848 
CA 91507 
843-4080 
846-2298 
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73 INTERNATIONAL 


Arnie Johnson N1BAC 
43 Old Homestead Hwy. 

N. Swanzey NH 03431 

Notes from FN42 

Ahhhh! Another Field Day has been 
completed and a “good time was had 
by alf!“ As we were setting up a tower 
with a tribander on top, vertical anten¬ 
na, wire antennas, VHF/UHF antennas, 
and satellite antennas, I was wondering 
why we go to ail the trouble of setting it 
all up when in just a few hours (24 or 
so) we will be taking it all down again . 
But, after the first contact was made, 
that question seemed to answer itseif. 
It's fun! Hopefuliy WS1A was heard and 
contacted by some of you. If not, well, 
there's always next year, and we are al¬ 
ready critiquing this year's operation 
and making plans for next year. 

A short FAX from David Horsfail, 
Hambassador to Australia, says that he 
has been very busy but will have some 
news for us next month. 

Pay close attention to a packet mes¬ 
sage from Monk Apollo SV2ASP, Mount 
Athos. He provides us with the “real 
story." 

Now, on to the news from around the 
world. 73, Arnie N1BAC . 

Roundup 

Ecuador Stuffed in the mailbox this 
past month was a copy of the program 
notes from radio station HCJB, Voice of 
the Andes. Since I know that some of 
you are also SWLers, you can also re¬ 
ceive the same program schedules by 
writing; HCJB, Casilla 17-17-691, Quito, 
Ecuador, South America, and please 
tell them that 73 Amateur Radio Today 
sent you. 

Israel Downloaded from packet orig¬ 
inated by N1BEE @ KA1AZ as AMS AT 
News Service Bulletin 163.01: The Is¬ 
rael Polytechnical Institute will launch 
its first satellite, known as the Guerwin- 
1, from the Baikonur space port in 
Kazakhistan, aboard a Russian rocket. 
Professor Guiora Shaviv, Director of the 
Space Research Department of the In¬ 
stitute said that the satellite will weigh 
about 60 kg. and will carry a packet ra¬ 
dio Bulletin Board System (BBS) for 
amateur radio operations. This project 
involves the participation of 12 different 
Israeli companies. This satellite from 
“Technion," as the Polytechnical Insti¬ 
tute is known throughout the world, was 
a project which began three years ago 
and will be placed in orbit as a sec¬ 
ondary payload, along with a Russian 
satellite and another German satellite. 

Please stay tuned for the AMSAT 
News Service bulletins for further de¬ 
tails concerning the launch of this new 
amateur radio satellite. 

The following report is from Arnold 
Samuels KH6COY: I must say that my 
last trip to Israel was FANTASTIC! I 
made contact with a group of hams in 
Natanya through Haim 4X6ZI. On very 
short notice, he called the hamdom of 
Natanya and the following hams 
showed up at a very pleasant meeting 
in the Hotel Goldar: Paul Gross 4X4UU; 
Haim 4X6ZI; Micha Klein 4Z4KM; Avner 
Hirschfeld 4Z4NH; Haylm Dentes 


4X4DJ; Jose Cohen LU1HGA; Israel 
Berko 4X1OM; Haim Ken-tor (waiting 
for call letters). 

They were really very hospitable and 
very enthusiastic to talk to an American 
ham. The group was eager to talk about 
ham radio in America and, since the Is¬ 
raeli license structure is patterned after 
ours, they also wonder if we are going 
in the right direction. It was a great ex¬ 
perience to stand on 10,000 years of 
civilization. [Arnold Samuels KH6COY, 
431 Bass Ave., Ocean Shores WA 
98569] 

Mt. Athos Downloaded from packet 
by Ron Gang 4X1MK, and sent to 73, 
originated by SV2ASP: 

Greetings to all of you, DX friends all 
over the world. 

I feel the need to communicate with 
you and to give you the real reasons, 
officially, why Mt. Athos is no longer 
heard on the air and when will it will fi¬ 
nally do so, because many rumors cir¬ 
culate and many things are written with¬ 
out containing a grain of truth. 

I stopped broadcasting 15 months 
ago from Mt. Athos, because the ARRL 
has officially recognized the illegal 
broadcasts of the German ham Drobni- 
ca Baldur DJ6SI. 1 have in my hands all 
the legal documents which prove the 
fraud, and those recognizing the illegal 
broadcasts of the said ham. 

This fact has caused a lot of up¬ 
heaval here on Mt. Athos, as well as 
disgust, because it Is against the arti¬ 
cles of the Charter on the basis of 
which the Monastic Community is gov¬ 
erned, and which has been respected 
for over 1,000 years, and which (Char¬ 
ter) has been respected by all, even the 
most cruel invaders. 

The ARRL’s taking this particular at¬ 
titude allows—on purpose—time to go 
by and considers it a given fact. ARRL 
members spread the rumors that they 
will have Mount Athos removed from 
the DXCC countries list because it is no 
longer available on the air. 

Dear Sirs: Mt. Athos is ready and 
waiting for the ARRL to live up to its re¬ 
sponsibility and rise above interests 
and ulterior motives and cancel the ille¬ 
gal broadcasts of DJ6SI, so that Mt. 
Athos will be once again heard on the 
air. 

Other rumors circulating about Mt. 
Athos going on the air again are totally 
misleading. They aim at placating the 
decent hams of the world who justifiably 
wish to establish contacts with Mt. 
Athos, the sole—on a worldwide scale 
—Monastic Christian Center with its rich 
history and its current growing presence, 
so they can acquire its coveted QSL. 

I truly regret, dear friends, the way 
things have developed, but as a ratio¬ 
nalist Orthodox Monk living here on 
Mount Athos, this locus of prayer and 
meditation, I cannot accept what has 
happened and what the ARRL contin¬ 
ues to embrace with its official support. 

I have faith in God that soon the 
correct solution will be provided by the 
ARRL and that this way I will once 
again join you on the air. 

I send you my best wishes from 
Mount Athos. 


God Bless You. Apollo, Monk, 
SV2ASP @ SV2DXC.TSL.GRC.EU. 

[Monk Apollo, Dochiariou Monastery, 
Mount Athos, GR-63087Greece.] 

Russia Downloaded from packet 
originated by Andy RW3AH: Only quite 
recently packet radio received a legal 
status in this country. But still we enjoy 
no expected “Big Bang” growth of this 
kind of communication. Yes, those who 
had a strong desire and could find mon¬ 
ey to buy themselves decent equipment 
are now already gaining their won ex¬ 
perience. For the last three years, how¬ 
ever, the number of packet radio sta¬ 
tions increased very insignificantly, to 
say nothing of BBSs. This situation is 
certainly due to the general stagnation 
in our economy, though there is some 
light at the end of the tunnel. 

At the end of 1992, Russian Ama¬ 
teur Radio Emergency Service 
(RARES) began developing a new local 
VHF packet channel on 144.650 MHz. 
The development of packet radio is go¬ 
ing so fast that the brightest idea of am¬ 
ateurs is to set up a global packet radio 
network. TRANSPAK was started! 
Many organizational problems were 
overcome along the way. In a short 
span of time, we did as much as we 
could have done in the previous five 
years or longer. On May 4, 1993, we 
effected the first packet radio connec¬ 
tion between Moscow (RW3AH) and 
New York (WA2NDV). Now we have a 
link with the American continent and 
Europe operating 24 hours a day! 

This experimental link operates at 
300 and 1200 baud (AX25). Today, we 
are able to communicate in real time 
with nearly all the continents. Constant 
forwarding with the U.S. is going fine. 

We wish to express our special 
thanks to Frank WA2NDV without 
whose help and cooperation this project 
would probably still be on paper and not 
on the air. We also thank N2MH, WN9T, 
NT2X, RV6HY, and the teams at 
UZ3AWO and R3ARES club stations. 
[Andy (RW3AH/WL7AP) @ R3ARES. 
mOS.RUS.EU.] 

Switzerland News taken from the 
International Telecommunication Union 
Press releases: Working Party 8A, 
chaired by O. Villanyi of Hungary, met 
in Tokyo, 13-22 January 1993, and ap¬ 
proved six new draft recommendations 
on: cordless telecommunication sys¬ 
tems; personal radio systems and digi¬ 
tal short-range radio; future amateur ra¬ 
dio systems, disaster communications 
in the amateur services; use of amateur 
services in developing countries; and 
frequency-sharing criteria in the ama¬ 
teur services. [No mention was made of 
what the recommendations said .— 
Arnie] 

Future meetings known to include 
amateur radio working groups are: 
Study Group 8 on 26 October and 21- 
25 March 1994 In Geneva for mobile, 
radiodetermination, amateur and relat¬ 
ed satellites services; Working Party 8A 
27 October to 5 November in Geneva 
covering land mobile service, excluding 
FPLMTS; amateur and amateur satel¬ 
lite services. 

Task Group 8/2, chaired by P.L. Ri- 
naldo (USA), met in Boulder, Colorado, 
19-23 April 1993, and was attended by 
participants from various fields. They 
reached a common understanding 
about the situation of wind profiler 
radars and other services which might 


have interferences to or from the wind 
profiler radars. The meeting produced 
the following results: one preliminary 
draft on technical and operational char¬ 
acteristics; four preliminary draft ele¬ 
ments of the report to the Radio Com¬ 
munication Conference concerning 
general subject matters and candidate 
bands around 50 MHz, 400 MHz, and 1 
GHz. 

The Africa TELECOM 94 Exhibition 
and Forum will be held in Cairo, Egypt, 
from 25 to 29 April 1994. The Forum 
will be held under the theme: “Integrat¬ 
ing Africa Regionally and Globally—A 
Challenge for Telecommunications and 
Development." For further information 
contact: Mr. Tom Dahl-Hansen, Execu¬ 
tive Director, TELECOM, or Ms. Suzan 
Hee-Sook Lee, Project Manager, Africa 
TELECOM 94, ITU, Place des Nations, 
CH-1211 Geneva 20, Switzerland. 

HONG KONG 

Phil Weaver VS6CT 

Flat 39C Two Park Tower 

1 Kings Road 

Hong Kong 

As with everything else in Hong 
Kong, it can take an awful long time to 
get things done when it comes to recre¬ 
ational activity, as business always 
takes the front running when it comes 
to people’s lime, and as a result many 
of the planned improvements to ama¬ 
teur radio in Hong Kong, such as an ex¬ 
tra repeater, renewal and installation of 
new beacons, packet cluster for 
ELARCS, and many other interesting 
projects which your committees are try¬ 
ing to implement, are slowly progress¬ 
ing. As most of you know, ELARCS has 
at last got its cluster up and running on 
144.500 MHz, and we hope to shortly 
have a node up with the repeater so 
that the coverage can be improved and 
perhaps even get into Macau. Other im¬ 
provements are in the pipeline, and we 
hope that 1993 will see many of these 
completed. 

One of the topics currently being dis¬ 
cussed by the H.F. Committee of the 
Radio Society of Great Britain (RSGB) 
is the question of access to the HF 
bands (below 30 MHz) without the ne¬ 
cessity of a Morse qualification. Such a 
license would be referred to as a “code- 
free license." The RSGB tells us that 
amateur radio is controlled internation¬ 
ally by the regulations set by the Inter¬ 
national Telecommunication Union 
(ITU), which is an agency of the United 
Nations. They add that the current ITU 
regulations require that radio amateurs 
operating at frequencies below 30 MHz 
demonstrate their proficiency at send¬ 
ing and receiving Morse code, though 
the speed and nature of any test is not 
specified. The RSGB wishes to consult 
as widely as possible and seeks input 
on the question of a code-free license 
from any radio amateur or listener, 
whether they are for or against the idea 
of such a license. You should send your 
views, opinions and comments to: The 
HF Committee, c/o RSGB HQ, Lambda 
House, Cranborne Road, Potters BAr, 
Herts. EN63JE, United Kingdom. Let¬ 
ters should be clearly marked “Code- 
Free License" on the bottom left-hand 
corner of the envelope. Since Hong 
Kong is still a territory under the juris¬ 
diction of the U.K. on international mat¬ 
ters, at least until 1997, amateur radio 
here basically still follows their lead. 
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Number 25 on your Feedback card 

Dealer directory 


Finally, I would like to extend an 
open invitation to any of our readers 
that it they are interested in a visit to the 
Maritime Rescue Coordination Centre 
located on the roof of the Rumsey 
Street Car Park Building in Sheung 
Wan to see the investment that the 
Hong Kong Government has made in 
the field of Communications associated 
with the implementation of the Global 
Maritime Distress and Safety System, 
they will be made very welcome. 
Please call Phil Weaver on 543 5558 
during office hours to make an appoint¬ 
ment. 

Regards and 73 from "China Town." 

MONACO 

Daniel PJeti 3A2LZ 

B.P. 349 

MC 98007 

Monaco 

Monaco hams quite often get asked 
the same questions from many U.S. 
hams. Here are some of the questions 
and how we'd respond. 

1. Are there many active hams in 
Monaco? There are about 50 licensed 
hams with about 12 of them being fairly 
active on an international scale. 

2. Is anyone active on CW, RTTY. 
AMTOR. packet. SSTV. etc.? One 
Monaco ham, by himself, does about 
i .500 QSOs a year, mostly on CW, and 
mos! others do at least some. There 
are three or four equipped for RTTY but 
only one active right now. No one is 
currently active on AMTOR or packet. 


There are a few equipped for SSTV, but 
no one is regularly active. 

3. What about a DXpedition? There 
is no problem getting a reciprocal per¬ 
mit. The big problem is finding a place 
to operate. Monaco is extremely small 
and crowded and doesn’t have much 
space for portable operation. Only one 
or two of the most expensive hotels al¬ 
low antennas and radio activity. Many 
visiting hams In the past have abused 
their privileges, broken laws, and In¬ 
voked the ill will of local hams. Most 
portable/mobile operations from Mona¬ 
co end up being illegal one way or the 
other, and their contacts cannot be 
counted for DXCC credit 

4. How about a sked? Most Monaco 
hams are quite pleased to work U.S. 
hams, but don’t usually make skeds. 
There are three main hindrances. The 
surrounding mountains have at least a 
30 degree elevation, making low-angle 
radiation difficult. Most of us are limited 
to multiband vertical antennas. The 100 
watt power limit makes it difficult to be 
heard through the rest of Europe. Here 
are two hints: i) Think about local 
times. Most of us are working folks who 
have to keep somewhat civil hours. 2) 
Try long-path. Some U.S. hams check 
in quite easily to European DX nets this 
way and we do have low-angle radia¬ 
tion to the U.S. via long-path. 

That’s all for this time. If any of you 
have more questions, other than what I 
have covered, please contact me at my 
address, or pass the question to Arnie at 
73 and he will get it to me. 73 to all. fQ 


DELAWARE 
New Castle 

Factory authorized dealer! Yaesu, ICOM. Ken¬ 
wood, Ten-Tec. AEA. Kantronics, DRSt Mfg.. 
Ameritron, Cushcraft, HyGain, Hell Sound. Stan¬ 
dard Amateur Radio, MFJ, Hustler, Diamond. But¬ 
ternut. Astron. Larsen, and much more. 
DELAWARE AMATEUR SUPPLY, 71 Meadow 
Road. Newcastle DE 19720. (302) 328-7728. 

NEW JERSEY 
Lodi 

North Jersey s newest Two Way Radio and Elec¬ 
trodes Dealer is now open. Sales ol Ham. Busi¬ 
ness. Marine and C.8. two way equipment as well 
as Scanners. Shortwave. Electronic K:ts, Anten¬ 
nas. Books. Cable Boxes and more Friendly ser¬ 
vice and low pnees. Advanced Specialties, 114 
Essex Street, Lodi NJ 07644. (201) VHF-2067. 

NEW JERSEY 
Park Ridge 

North Jersey’s oldest and finest Shortwave and 
Ham Radio Dealer. Three minutes from Garden 
State Pkwy and NY Thruway. Authorized Dealers 
(or AEA. Alpha Delta. Diamond, ICOM, Japan 
Radio Company. Kenwood. Vectronics. Yaesu. 
Ham Sales. Lee WK2T. GiLFER SHORTWAVE, 
52 Park Ave., Park Ridge NJ 07656. (201) 391- 
7887. 

NEW YORK 
Manhattan 

Manhattan's largest and only ham Radio Store, 
also full line of Business. Marine. Aviation. Short¬ 
wave Radios and Scanners, and Cellular Phones 
and Beepers. Large selection of Books. Anten¬ 
nas. Test Equipment, coaxial cable and parts. Full 


Service Repair Lab on premises. Our 44lh Year 
... We carry all major lines: MOTOROLA. ICOM. 
KENWOOD. YAESU, BENDIX-KING. ASTRON. 
AEA. SONY. PANASONIC, MFJ. CCTV CAM¬ 
ERAS AND MONITORS, BIRD WATTMETERS. 
FREQUENCY COUNTERS, SCANNERS, HY- 
GAIN. VIBROPLEX. HEIL. CALLBOOK. ARRL, 
OTHER PUBLICATIONS, Open 7 days M-F. 9-6 
p.m,; Sat.. 10-5 p.m. Sun. 11-4 p.m. We ship 
Worldwide. Call. Fax. or wnte lor information and 
prices. Your one Source lor HAM and Business 
Radios .. . BARRY ELECTRONICS, 512 Broad¬ 
way, New York NY 10012. (212) 925-7000. FAX 
(212) 925-7001. 

OHIO 

Columbus 

Central Ohio's full-line authorized dealer for Ken¬ 
wood. ICOM. Yaesu. Afinco. Japan Radio. Stan¬ 
dard, AEA. Cushcraft. Hustler. Diamond and MFJ. 
New and used equipment on display and opera¬ 
tional in our new 10,000 sq. It. facility. Large SWL 
Department, too. UNIVERSAL RADIO, 6830 
Americana Pkwy., Reynoldsburg (Columbus) 
OH 43068. (614) 866-4267. 

PENNSYLVANIA 

Trevose 

Authonzed factory sales and service. KENWOOD. 
ICOM. YAESU. featuring AMERITRON. BSW. 
MFJ. HYGAJN. KLM. CUSHCRAFT. HUSTLER. 
KANTRONICS. VIBROPLEX. HEIL CALLBOOK. 
ARRL PubSeations. and much more. HAMTRON- 
ICS, INC., 4033 Brownsville Road, Trevose PA 
19047. (215) 357-1400. FAX (215) 355-8958. 
Sales Order 1-800-426-2820. Circle Reader Ser¬ 
vice 298 lor more information. 


DEALERS: Your company name and message can contain up to 50 words lor as little as S420 yearly 
(prepaid), or $210 lor six months (prepaid). No mention ol mail-order business please, Directory text 
and payment must reach us 60 days in advance of publication, For example, 
advertising (or the April 93 Issue must be in our hands by February tsl. Mai! to 73 Amateur Radio 
Today. 70 Rte. 202 N. Peterborough. NH 03458 


“FIBERWHIPS” 

Mobile HF Antennas 



MODEUMTH MHZ 
HFA 6 50.0-54 0 

28.0-29.7 
24.89-24.89 
21.0-21.45 
18.1-188 
14 0-1435 
10.1-10 15 
7.0-7.3 
35-4.0 


HFA10 
HFA 12 
HFA IS 
HFA17 
HFA20 
HFA30 
HFA40 
HFA7S 



$16.50 

EACH 

t- $5 00 S&H 
(SC Residents Add 
5*i Sates iax) 

Ch*cfc in Advance 
or C.OD. 

HEAVy-GAUGE 
NICKEL-CHROME 
BRASS FITTINGS 
250 WATTS POWER 
APPROX. 8'LENGTH 
AVAIL. IN BLACK 


ASA 
PO Box 3461 
Myrtle Beach, SC 29578 

1 - 800 - 722 - 2681 



CIRCLE 18 ON READER SERVICE CARD 


Why buy a TNC? 

PC HF FAX+PC SWL $179.00 


SPECIAL COMBINATION OFFER 


For a limited time, if you order PC HF FAX 599 (see our 
omer ad r~ tbs S5ue). yCu can 3da ou r r ew a^d -mproveo 
PC SWL 3.C for S80 CO osteac of cur regular lew cr ce of 
59900 

PC SWL ccrr*a ~s trie hardware software, nstractions 
and frequency ’;sts •'eeoed ;c allow yoj tc rece ve a vast 
variety o f d'gita! broadcasts transmitted over shortwave 
rac:c All you need ts any IBM PC or compatible computer 
and an SSB shortwave receiver. The product consists of: 
Demodulator 

Digital Signal Processing Software 
200 Page Tutorial Reference Manual 
World wide Utility Frequency List 
Tutorial Audio Cassette with Samples 

PC SWL automatically decodes Morse code RTTY. 
AMTOR, S1TOR. NAVTEX and ASCII 

PC SWL lets you tune in on world p'ess services 
meteorological broadcasts, ham radio ope-ators. coastal 
snore stat ons avation telex and much mo'e cigtai actio* 
on me Shortwave bards Why pay ‘cr anotner expensive 
bo* wren = samp e mte^ace ana vocr PC can co tne iocP 
ADVANCED FEATURES: 

Tumng Osc ’ cscoce 
£>g*tai Wavefo’m P-esematcms 
Auto Ca :, bra*on a"d Code Recogmt o- 
Contmucus'y T_rapie Filter Frequenc es 
Venable Shm 

Adjustable CW Fitter Sensiiivty 
Unattended Capture and Printing 
Integrated Text Editor 
Integrated Log and Database 
Shell to DOS applications 
Seamless Integration with PC HF Facsimile 
Call or write lor our complete catalog ol products. 

Visa & MasterCard welcome. 


Software Systems Consulting 

615 S. El Camino Real. San Cfemente. CA 92672 
Te!:(714)498-5784 Fax:(714)498-0568 


CIRCLE 244 ON READER SERVICE CARO 


1691 MHz Weather 
Satellite System 


1691 MHz Hemt Pre-amp. 

model TS-1691-P. Amp $450 

1961 MHz Receiver 

model TS-1691-Recvr $450 

Decoder Board & Software 

model TS-VGA-SAT4 $399 

Low Loss (microwave) Coaxial Cable (65ft) 
with connectors. 

model 1691 -coax ass'y $65 

Track II Satellite Orbital Program. Tracks ALL 
satellites, world map, print out $99 

1691 MHz Loop Yagi Antenna 

model 1691 -LY(M) $99 

1691 MHz Loop-Yagi Extension 

model 1691-LY-XTN $85 


Demonstration Disc (IBM-PC VGA compatible) 
of signals recorded from WX-SAT system. $3 


Shipping: FOB Concord, Mass. 

Prices subject to change without notice. 




SPECTRUM INTERNATIONAL, INC. 
Post Office Box 1084, Dept. S 
Concord, Mass. 01742, U.S.A. 
Phone: (508) 263-2145 
Fax: (508)263-7008 
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Number 26 on your Feedback card 

Special events 


Ham Doings Around the World 


SEPT 5 

BURLINGTON, IA The lowa-lllinois ARC 
Inc. will host "Burlington Hamfest '93” 
from 7:30 AM-3 PM, al Ihe Iowa Army 
Nat'l. Guard Armory, Summer St. Rd. 
(across from Burlington Municipal Air¬ 
port). VE Exams. Talk-in on 146.790/.190 
WOLAC/R, and 146.520 simplex. Get de¬ 
tails Irom Chuck Gysi N2DUP, Burlington 
Hamfest '93, P.O. Box 911, Burlington I A 
52601-0911. Tel. (319) 752-3000. 

SEPT 9-12 

FORT MONMOUTH, NJ Members of the 
WW II Electronic Training Group will be 
holding a four-day reunion. Details are 
available from Harnson W. Moore, Jr., 
COL SIG C (Ret). 260 Millard Ave.. No. 
Tarrytown NY 10591. Tel. (914) 631-3683. 

SEPT 11 

BALLSTON SPA, NY Saratoga County 
R.A.C.E.S. Assn., Inc. will hold “Hamfest 
93" at the County Fairgrounds from 7 AM- 
3 PM. Talk-in on 146.40/147.00 and 
147.84Z.24 WA2UMX/R, Contact N2FEP, 
P.O. Box 41, Rock City Falls NY 12863, 
ERIE, PA The Radio Assn, of Erie will 
sponsor “Erie Hamfest ‘93" at Ihe Franklin 
TWP Fire Hall, from 8 AM-2 PM. VE Ex¬ 
ams at 9 AM at Franklin Center Melhodist 
Church. Rl. 98 (1 mile north of Hamfest). 
Talk-in on 146.017.61. Contact Erie Ham¬ 
fest '93. Tom McClain N3HPR, 3954 Solar 
Dr. EnePA 16506. Tel (814)833-1640 


HARMONY, NJ the “Remington Fallfesr 
will be held by the Cherryville Repeater 
Assn, from 8 AM-2 PM at the Warren 
County Fair Grounds, Route 519. VE Ex¬ 
ams. Talk-in on 147.375+ and 146.820-. 
Contact Keith Burt KF5FK, P.O. Box 308, 
Quakertown NJ 08868-0308. Tel. (908) 
788-4080. 

CHANUTE, KS Chanute Area ARC will 
sponsor a Hamfest at North Malcolm 
Community Center from 8 AM-3 PM. Con¬ 
tact Jon Wood W0UHL, RR2 Box 163A, 
Chanute KS 66720. 

SEPT 12 

FINDLAY, OH This year the Findlay RC 
is having its 51st annual Hamfest at the 
Hancock County Fairgrounds, East San¬ 
dusky at Fshlock. Talk-in on 147.15+ me 
rptr. Call (419) 423-1440 for details. 
JOLIET, IL The Bolingbrook ARS will 
hold its 8th annual Hamfest/Computer 
Fair at Inwood Rec. Center, 3000 W. Jef¬ 
ferson St. (Rt. 52), beginning at 8 AM. VE 
Exams for all classes, from 9 AM to Noon. 
Table Reservations: Ed Weinstein 
WD9AYR, 7511 Walnut Ave., Woodridge 
IL 60517 Tel. (708) 985-0527. For more 
info, call (708) 739-9309. 

MONETT, MO The Ozarks ARS will hold 
its annual Picnic and Swapfest from 8 
AM-2 PM at the Monetl City Park, located 
at the intersection of Hwys. 39 and 60. 
Talk-in on 146.97- and 146.52. Contact 
Gary Meyers. 1201 S. Madison, Aurora 


Listings are free of charge as space permits. Please send us your Special Event 
two months in advance of the issue you want it to appear in. For example, if you 
want it to appear in the January issue, we should receive it by October 31. Provide 
a clear, concise summary of the essential details about your Special Event Check 
Special Events File Area #11 on our BBS (603-924-9343). for listings that were 
too late to get into publication. 


MO 65605. Tel. (417) 678-3376. 

OLD WESTBURY, NY The Long Island 
Mobile ARC will sponsor a Hamfest at the 
New York Institute of Technology, Route 
25A, from 9 AM-4 PM. Talk-in on 
146.25/.85 Contact Neil Hartman WE2V, 
(516) 462-5549. 

SOUTH DARTMOUTH, MA The South 
Eastern Mass ARA will hold their 6th an¬ 
nual Hamfest & Flea Market from 8 AM-3 
PM at the Club grounds at 54 Donald St. 
Talk-in on 147.00/.60. Contact Michael 
Enos, P.O. Box 79064, North Dartmouth 
MA 02747. 

SEPT 17-19 

VENTURA, CA The American Radio Re¬ 
lay League Southwestern Div. Convention 
Keynote Address (The Search for Extra 
Terrestrial Intelligence: or, Chasing the 
BIG DX) will be given by Dr. D. Kent 
Cullers WA6TWX, at the Ventura Holiday 
Inn, as a part of "HamVenture ‘93.” For 
more details write to HAMVENTURE ‘93, 
PO. Box 3000-267 , Santa Barbara CA 
93130. 

SEPT 18 

BERWICK, PA A Hamfest/Computerfesl 
will be held, starting at 8 AM, at the 
Beach Haven Carnival grounds by the 
Columbia Montour ARC. VE Exams at 1 
PM (by advanced registration only). Talk- 
in on 147.225 (+600) or 146.52 simplex. 
For info, reservations, call Dave WC3A at 


717-752-6851. 

GLORIETA, NM The Northern New Mex¬ 
ico ARC invites you to attend their annual 
Hamfest which will be held in the Aspen 
Bldg, from 8:30 AM-4 PM al the Glorieta 
Baptist Conf. Center. Talk-in on 146.52 
simplex, 145.19- or 147.30+. ARRL VE 
Exams for all classes; lo register contact 
Bonnie Griffiths KDOJQ, 190 Manhattan 
Loop , Los Alamos NM 87544. Tel. (505) 
662-9155. Flea Market contact: Helen- 
rose Burke W5IXS, P.O. Box 73, Ojo Sar- 
co NM 87550. 

GONZALES, LA The 1st annual “Gonza¬ 
les Hamfest 93" will be held al Gonzales 
Rec. Center from 8 AM-3 PM. Sponsored 
by the Ascension ARC. Talk-in on 
147.225+, CTCSS 107.2. Contact Wayne 
Russell, 40390 Sycamore Ave.. Gonzales 
LA 70737. Tel. (504) 622-3964. 

SEPT 18-19 

PEORIA, IL The Peoria Area ARC will 
sponsor the 34lh annual “Peoria Super- 
fest" at Exposition Gardens, Northmoor 
and University Sts., beginning at 8 AM. 
Talk-in on 146.76/R, Contact The Peoria 
Area ARC, Box 3508, Peoria IL 61612 - 
3508. Tel. (309) 685-6698. 

SEPT 19 

CAMBRIDGE, MA The MIT Electronics 
Research Soc., the MIT Radio Soc., and 
the Harvard Wireless Club, will hold 
a Flea Market from 9 AM-2 PM at Albany 


jofllgMntoS 


ne "^P section 


Hot Off the Press 

The “Grounds” for 
Lightding and EMP 
Protection 


A comprehensive hands-on guide to proper grounding 
installation, measurement and maintenance for direct 
lightning strike survival. Over 100 pages with new 
informative “how-to” charts, graphs and pictorials. From 
high rise to mountain top, for radio sites and computer 
LANs, this is a must read book. »» 


Only $22.95 (includes first class postage). 




CIRCLE 49 ON READER SERVICE CARD 


EVERY ISSUE 
of 73 

on microfiche! 

The entire run of 73 from October, 1960 
through last year is available. 

You can have access to the treasures of 
73 without several hundred pounds of 
bulky back issues. Our 24x fiche have 98 
pages each and will fit in a card file on 
your desk. 

We offer a battery operated hand held 
viewer for $75 r and a desk model for 
$220. Libraries have these readers. 

The collection of over 600 microfiche, is 
available as an entire set, (no partial sets) 
for $285 plus $5 for shipping (USA). 
Annual updates available for $10. 

Your full satisfaction is guaranteed or 
your money back. Visa/MC accepted. 

BUCKMASTER 

PUBLISHING 

'Whitehall" 

Route 4, Box 1630 

Mineral, VA 23117 

703-894-5777 

800-282-5628 
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and Main Sts. Talk-in on 146.52 and 
449.725/ 444.725 pi 2A W1XM/R. Con¬ 
tact W1GSL, P.O. Box 82 MIT BR., 
Cambridge MA 02139. Tel. (617) 253- 
3776. 

MT. CLEMENS, Ml The 21st annual 
L'Anse Creuse ARC Swap and Shop will 
be held from 8 AM-2 PM (EOT) at L’Anse 
Creuse High School. VE Exams at 11 AM; 
con I act Don Olszewski WA8IZV, (313) 
294-1567; Prodigy #SST.G41A, Talk-in 
on Echo Rptr. 147.08/.68 MHz or on 
146.52 MHz simplex. Flea Market con¬ 
tact: Ted MacKinnon NWBW. 19534 War- 
ick. Beverly Hills Ml 48025-3970. Tel. 
(313) 647-1628, ((517) 595-2309 from 
6/28/93 to 8/21/93). (CompuServe 
71303.2244). 

SANDYHOOK, CT The Candlewood 
ARA will sponsor an ARRL sanctioned 
Hamfest at the Sandyhook Firehouse, be¬ 
ginning at 8 AM. Talk-in on 147.12, Con¬ 
tact Candlewood ARA, P.O. Box 3441, 
Danbury CT. 06813-3441. Tel. (203) 438- 
6782; (203) 792-1845; (203) 426-1652. 

SEPT 24-26 

WICHITA, KS The 1993 Kansas State 
ARRL Hamvention will be held for 3 days 
at the Ramada Broadview Hotel on Dou¬ 
glas and Waco Sts. ARRL/VEC Exams. 
Saturday Banquet. Contact Len Warren 
NOQHZ. 6233 Millsboro. Wichita KS 
67219-1637. Tei (316) 744-1930. 

SEPT 25 

DANVILLE, VA The Danville-South 
Boston Hamfest will be held at the Nat’l. 
Guard Armory. W5YI Exams on a pre-reg- 
islration basis. Get details from Bonnie 
Manasco AB4KO, 2107 S. Boston Rd., 
Danville VA 24540. Tel. (804) 822-6070 
(work); (804) 822-5345 (home). 


ELMIRA, NY The Elmira ARA will pre¬ 
sent the 18th annual Intemat'l Hamlest 
at the Chemung County Fairgrounds. 
Horse heads NY. from 6 AM-5 PM. Loads 
of events. Talk-in on 147.96/.36 or 444.20 
Rptr. Contact Dave Lewis, RD1 Box 
191, Van Etten NY 14889. Tel. (607) 589- 
4523. 

SEPT 25-26 

YORK, PA The 38th annual York Ham- 
fest/Computer show will be held at the 
York Fairground on Rl. 74, Carlisle Ave., 
from 8 AM-4 PM each day. Table contact: 
(717) 764-4805. Talk-in on 146.37/.97. VE 
Exams SaL only, at 9 AM. For info, write 
lo York Hamfest. P.O. Box 351, Dover PA 
17315. 

SEPT 26 

ADRIAN, Ml The Adrian ARC will hold 
their 21st annual Hamfest/Computer 
Show al Lenawee County Fair Grounds 
from 8 AM-2 PM. Walk-in VE Exams. 
Talk-in on 145.370. Contact Dennis Boyd- 
ston WE8Z, 2383 E. Clearview Dr., Adrian 
Ml 49221. Tel. (517) 265-8054. 

BUTNER, NC The Falls Lake ARC will 
sponsor its 2nd annual Hamfest at NCNG 
Armory from 8 AM-4 PM. Contact Fred 
KC4VSO, FLARC. PO. Box 502. Butner 
NC 27509. Tel. (919) 575-4262. 
CLEVELAND, OH The Hamfest Assn, of 
Cleveland. Inc., will present The Cleve¬ 
land Hamfest and Computer Show at the 
Cuyahoga County Fairgrounds, Berea 
OH. Doors open 8 AM-4 PM. VE Exams. 
Talk-in on 146.73, 6 AM-12 PM. Banquet 
Sat. night. Speaker TBOA. Write lo 
C.H.A., PO. Box 81252 , Cleveland OH 
44181-0252. 

LONGMONT, CO The Boulder ARC will 
host its Amateur Radio Electronics/ 


Computer Swap Meet at the Boulder 
County Fairgrounds Exhibition Bldg. r 
Nelson and Hover Rds. Doors open at 
8 AM. For VE Exams/Table Spaces, 
call (303) 440-3627. Mail reservations 
(deadline Sept. 18th) to BARCFEST, 726 
19th St., Boulder CO 80302. Talk-in on 
146.70. 

ST. PETERS, MO The 9th annual St. Pe¬ 
ters ARC Swapfest will be held in the rear 
parking lot of St. Charles County Commu¬ 
nity College, from 7 AM-1 PM CST. Talk- 
in on 145.41 MHz and 444.275 MHz. 
Contact Wall Franzer WXOC, 1333 Pega¬ 
sus Trail, St. Peters MO 63376. Tel. (314) 
278-1993. 

SPRINGFIELD, IL Sangamon Valley RC 
Hamfest will be held at Sangamon Co. 
Fairgrounds in New Berlin from 8 AM-1 
PM. VE Exams 8 AM-9:30 AM. Statewide 
Packet BBS meeting at 11 AM. Talk-in on 
147.315-, 224.68-. Contact Don Pitchford 
WD9EBK, RR#1 Box 104. Springfield IL 
62707. Tel. (217) 789-4519. 

YONKERS, NY The Giant Electronic 
Fleamarkel, sponsord by Metro 70cm 
Network, will be held at Lincoln High 
School on Kneeland Ave. from 9 AM-3 
PM, rain or shine. VE Exams. Talk-in on 
440.425 MHz pi 156.7, 223.76 MHz pi 
67.0, 146.91/.31 Rptr., 443.350 MHz p! 
156.7. Contact Otto Supliski WB2SLQ, 
(914) 969-1053. 

OCT 2-3 

LOUISVILLE, KY The Greater Louisville 
Hamfest/ARRL KY State Convention will 
be held at the Commonwealth Convention 
Center, downtown Louisville, Sat. 8:00- 
17:00, Sun. 8:00-15:00. Contacl Greater 
Louisville Hamfest Assn., P.O. Box 
34444-S, Louisville KY 40232-4444. Tel. 
(502) 551-4118. 


VIRGINIA BEACH, VA The Virginia 
Beach Hamfest and ARRL Virginia State 
Convention will be held at Virginia Beach 
Pavillion. Commercial vendors contacl 
Lewis Steingold W4BLO. 3449 Dickens 
Dr., Virginia Beach VA 23452. Tel. (804) 
486-3800. VE Exams by the South Penin¬ 
sula ARC on Oct. 3rd.; call Ed Brummer 
W4RTZ, (804)898-8031 . 

OCT 3 

HUNTINGTON, IN The Huntington Coun¬ 
ty ARS will sponsor its 5th annual Ham¬ 
fest from 8 AM-2 PM at Ihe PAL (Police 
Athletic League) Club in Huntington. VE 
Exams. Talk-in on 146.085/.685 and 
448.975/443.975. Contact Ray Tackett 
KC9DZ. 420 Market St.. Andrews IN 
46702. 

MANSFIELD, OH The AAARC will host 
the North Central Ohio Hamfest from 
8 AM-3 PM, at the Ashland County 
Fairgrounds. Talk-in on 147.105+. Con¬ 
tacl Wally Green W3YXS, (419) 281- 
3903. 

QUEENS, NY The Hall of Science ARC 
Hamfest will be held at the New York Hall 
of Science parking lot, Rushing Meadow 
Park. 47-01 111th St. Doors open 9 AM. 
Talk-in on 444.200 WB2ZZO Rptr., and 
146.52 simplex. Contact (night time only) 
Arnie Schiffman WB2YXB, (718) 343- 
0172, or Charles Becker WA2JUJ. (516) 
694-3955. 

SPRINGFIELD, OH The Independent 
Radio Assn, will hold its annual Spring- 
field Ohio Hamfest/Computer Show from 
8 AM-4 PM at the Clark County Fair¬ 
grounds. Talk-in on 145.45 and 224.26 
MHz, For reservations, write to Indepen¬ 
dent Radio Assn., P.O. Box 523, Spring- 
field OH 45501 (SASE); or call Carl Pat¬ 
terson KA8LGS, (513) 323-6680. 



Ideal for SKYWARN and A.R.E.S. 


Now you can do something 
about the weather 

The ULTIMETER®II Home Weather 
Station protects your equipment, helps you 
alert others to dangerous weather extremes 

This ultra-reliable Weather Station is your first alert to changing local 
weather condilions, gives you up-to-the-second data to transmit on 
SKYWARN and A.R.E.S. networks. 

The ULTIMETERIII el Is you when high winds 
threaten so you can crank down your lower and 
safeguard other equipment. You get over 20 weather 
functions vital to ham and other homeowners, in¬ 
cluding high/low temperature readings with pre-set 
alarms that help you plan your day. guard against 
frostbite, protect plants ami people. 

The ULTIMETER II’s unique low-impedance 
wind sensor (paients pending) resists RFI. improves 
reliability and shows speed and direction simulta¬ 
neous! v. Comes with 40 ft. cable. 



actcal size: i r-V x 6 7 8 * 

Over 20 Weather Functions 
including: 

• Wind Speed and Direction • Temperature • 
Chill factor * Alarms • Highs /lows/times / 
dates • Metric:/English * Quiok-Mounl! (no 
tools) masthead mounting • Fast, easy “Point 
& Plug’* direction calibration • Optional self- 
emptying rain gauge with lifetime warranty • 
Serial output for optional logger • 30-day 
money back guarantee • One-year warranty 


HOME WEATHER STATION—only $179 

Order by Dec. 24 and gel u coupon for a SECOND 
CONTROL UNIT for remole use, only S49 < S90 value ) 
NEW ! Add our PC DATA LOGGER.Only $69 

Del. in US. add $8.25 shipping & ins. NJ res. add 6% tax 
Check, VISA, MC accepted. Credit card phone orders: 

800-USA-PEET (872-7338) 

FAX orders: 908-517-0669 
PEET BROS. COMPANY 

601-3097 Woodland Rd., W. Allenhursi NJ 07711 
Our I8rh Year Free Brochure Bfo* Co 


Savant 

...because knowledge is po^er! 


A Packet Radio Program 
for the Macintosh® 

• Multiple <qmult.intoiisvonnci.Hons, each in its own window. 

• C tun sc ‘channels’ h\ omply switching windows 

• Si mat lane; >tis ttansmisstor. and reception <«t | Jackets 

in even scv-i««n sundow Sov anl i« smar en* >ugb a» 
touic the incoming mUtmialion to the nghl window. 

• Written spccihvally l<* Macintosh inot a poit hom DOSi 

• Implement*- ihe I ui! Mac user interface, including: 

- Scroll back bullets in session windows 

- Edit menu wjlli Undo. Cut. Copy and Paste commands 

- Sav ing and Printing ol all or any pari ol a session window 

- User re-si/.cubic spin windows 

• Icons and fields m cueli window display the connection's status 

- Packets outstanding and sent, retries, round trip time 

• Stations Heard Window displays the lasUvt stations heard. 

and continuously upstates the list. 

• Monitor w indow decodes and shows all packet iralric 

• Compatible with any TNC dial implement* KISS mixle 

- AHA. Kantromcs, MR. c:c. 

• Fully cc-mpui&lc with the EackctMac modem Imm 
Sigma Design Asmvuio. and SoftKivs Item Aaron Wofcl 

• System 7 compatible. 32 bit and cache clean 

Demo version available! 

Call us for details. 

$4*9.95 plus s&h 


Rural Route//I, Box 83A 
Kellev. IA 50134 USA 
2051 

e 71574.421 

” CIRCLE 289 ON READER SERVICE CARD 


(515)597-: 

CompuSen 
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SPECIAL EVENT STATIONS 

SEPT 4-14 

McDERMOTT, NV The O.I.N. 3 Stales 
DX-pedition. sponsored by the Vancouver 
Mountain RC, will operate W7WV from 
the state line of Oregon, Idaho, and Neva¬ 
da. Operations will be CW and phone, 
160 thru 10m, 24 hrs a day in the General 
portion of the band; also 12,17, and 24m. 
For a certificate or QSL card, send an 8” x 
12” SASE to Vancouver Mountain Radio 
Club. W7WY. P.O. Box 1622, Vancouver 
WA 98668. 

SEPT 8-16 

KIOWA, KS The Salt Plains RC will oper¬ 
ate WA0H1H/W100CS. to commemorate 
the 100th Anniversary of the opening of 
the Cherokee strip land rush into Okla¬ 
homa. Special QSL by #10 SASE. Fre- 
quencys: +/- 20 kHz, 3.900, 7.235, 
14.250, 21.325 and 28.500. Contact 
Kiowa Cherokee Strip Centennial, 717 
Coats. Kiowa KS 67070. 

SEPT 10-12 

NORWALK, CT The Greater Norwalk 
ARC will operate KAIOFN Sept. 10 
2100Z-2100Z Sept. 12. to celebrate the 
17th annual Oyster Festival and the 125th 
Anniversary of Sheffield Island Light¬ 
house. Operation will be in the lower 25 
kHz of the General 80, 40, 20, and 15m 
phone subbands, and the Novice 10m 
phone subband. For a certificate, send 
QSL and SASE to Greater Norwalk ARC. 
cfo Norwalk/Wilton Red Cross Bidg., 43 
North Ave., Norwalk C T 06851. 

PORT TOWNSEND, WA Jefferson 
County ARC will operate at Ihe Port 
Townsend Wooden Boat Festival, be¬ 
tween 1700 UTC and 2400 UTC, on the 
General bands for 15 and 20m, and 


28440 on 10m. The event station, W7LD, 
will reciprocate with an event QSL card. 
Send QSL and SASE to Oily Gardner 
KA60ZZ. Box 65156. Port Ludlow WA 
98365. Contacts will be made with Marine 
Nets. 

TULELAKE, CA The Keno ARC will 
operate Station WD6EAW at Ihe Tule- 
iake-Butte Valley Fair. Operation will be 
in the lower portion of the General bands 
from 1600Z-2400Z. For a special 
QSL card, send an SASE to WD6EAW 
Special Event, P.O. Box 653 , Keno OR 
97627. 

SEPT 10-13 

PUT-IN-BAY, OH Members of the Oliver 
Hazard Perry Expeditionary force will op¬ 
erate KB8BN to commemorate Ihe 180th 
Anniversary of Ihe “Battle of Lake Erie." 
Frequencies: 7.240, 14.240, 21.365, 
28.365. For a certificate, send QSL and 9" 
x 12" SASE to Commodore Jim Yoder 
KB8LDG, 11796 Shadybrook Dr. NW. 
Pickerington OH 43147-9122. 
HIGHLANDS, NJ The Ocean-Monmouth 
ARC (OMARC) will operate 1600Z Sept. 
11-1600Z Sept. 12, to commemorate the 
Marconi Memorial Twin Lights Lighthouse 
Radio Site. CW - up 10 kHz from bottom 
of Novice subbands; 10.145, 14.045, 
18.080 MHz; bottom of General 80-15; 
Novice 10m phone subbands. For a cer¬ 
tificate, send 9" x 12" SASE (or $1 U.S.) 
to OMARC. P.O. Box 75, Bradley Beach 
NJ 07720. 

SEPT 12-30 

OAK RIDGE, TN The Oak Ridge ARC 
will sponsor a second Special Event, on 
all bands, lo commemorate the 50th Birth¬ 
day of the City of Oak Ridge, the site of 
the original Manhattan Project. *We were 
born of War, are Living for Peace and 


Growing through Science.” A four color 
certificate is available. Please SASE lo 
operators’ home call. 

SEPT 13-18 

ATLANTIC CITY, NJ Southern Counties 
ARA (SCARA) will operate K2BR for 5 
days, from the Miss America Pageanl 
(Absecon Island, IOTA: NA 111). Time: 
Starling at 10 AM EST. Frequencies: 
Phone - 25 kHz inside lower General 
bandedge; CW - 65 kHz inside lower 
General bandedge; Novice - 28.100, 
28.500 kHz. To QSL, send #10 SASE via 
SCARA. P.O. Box 121, Linwood NJ 
08221. 

SEPT 18-26 

KELLEYS ISLAND, OH Members of the 
Massillon and Canton ARCs will help 
commemorate the Lake Erie Commission 
Coastweeks projects by operating 
WD8DEA/N8LCS from the Kelleys Island 
Scuba Shipwreck tour Sept. 19th, and the 
Put-in-Bay Harbor Cleanup Dive, Sept. 
20th. Operations will be in the General 
and Novice bands with phone on 3.880, 
7.280, 14.280, 21.280 and 28.380 MHz, 
CW - 3.685, 7.110, 21.110 and 28.100 
MHz. Packet - 145.07; phone - 147.475 
MHz. Send QSL and SASE c/o Jack 
Wade. P.O. Box 537. Kelleys Island OH 
43438. 

SEPT 24-26 

PEA PATCH ISLAND, DE The Tir-Coun- 
ly Amateur Group will operate KD3XN 
1400Z-2100Z, from historic Civil War Fort 
Delaware. Operations will be in Ihe 
General and Novice portions of 10, 12, 
15, 17, 20 and 40m, For a color aerial 
view QSL, send QSL and SASE to opera¬ 
tor worked. 


SEPT 25-26 

ECKLEY, PA The Down River ARC will 
operate N3JPS Sept. 25 1400Z-1800Z 
Sept 26, to commemorate the 50th An¬ 
niversary of the original flag raising at 
Eckley Miners’ Village in Luzerne County 
PA. Operation will be in the General sub¬ 
bands and in the Novice 10m subband. 
For a beautiful certificate, send QSL and 
a 9" x 12" SASE lo Rob Bamshaw 
N3JPS, 540 Church St., Royers ford PA 
19468. 

WARRENS, W1 The Monroe County 
ARC will operate KA9ETH, 1400Z-2200Z 
Sept. 25; 1400Z-1900Z Sept. 26, to 
commemorate the 2ist Annual Warren's 
Cranberry Festival. Frequencies: 14.270, 
21.370, 28.370. For a certificate, send 
a QSL and a 9" x 12" SASE lo Marshall 
Kiel N9FVU, P.O. Box 344, Tomah Wf 
54660. 

OCT 2 

ANAMOSA, 1A The Jones County ARC 
will operate N0CWP 1500Z-2000Z, to cel¬ 
ebrate their annual Pumpkinfesl. Opera- 
lion will be on Ihe lower 50 kHz of the 
General subbands. For a certificate, send 
confirming QSL lo Jim McCfintok NOCWP, 
Box 462, Modey 1A 52312. 

OCT 2-3 

BETHEL PARK, PA The Breezeshooters 
ARC will operate W3XX from the U.S.S. 
Requin SS481, a Tench Class WW11 sub¬ 
marine, 1400Z-2100Z both days. Fre¬ 
quencies: Phone - 28.450, 21.350, 
14.250, 7.250, and 146.52; CW - 28.150, 
21.050, 14.050 and 7.050. For a QSL 
card and certificate, send 8 1/2" x IT 
SASE lo Ron Berry WB3LHD, 326 Sunset 
Dr, Bethel Park PA 15102. jgl 


Come to the 1993 

AMSAT Space Symposium 

La Quinta Inn & Conference Center 
Arlington, Texas 

October 8, 9 & 10 


Your BEST chance to leam how lo work 

Amateur Satellites: 

The high orbit DX satellites: 

OSCARs10 & 12 
The “Easy birds": 

RS 10& 12 

Store & forward PACKET spacecraft 
AO 16, LU 19, UO 22, KO 23 
and more coming SOONI 
Now building: 

Phase 3D (The satellite for ALL amateurs 

SEDSAT (Easy to use 2 to 10 meter transponder + digitaf) 

PANSAT (An experiment in amateur spread spectrum) 

RS 15 (A new Russian 2 lo 10 meter satellite) 

More PACKET satellites 



Marjorie Swain with Grand Prize won 
at 1992 Symposium - a Kenwood TR-751A 
all-mode 2 meter transceiver. OM Carroll 
W7DU seems pleased with her good 
fortune. 




Yupiteru MVT7100 S$649^ 

Scanning Receiver JgL, 
530KHz to 1650MHz 
with AM/FM/WFM/ 

LSB/USB @ 50Hz T 

Performance rivaling that of §§§§ 
rccicvers that cost twice as §§§§ 
much. Extremely compact 
and versatile. Features 1000 *§§5^ t 

memory channels, lockout on «* 

search and scan, backlighted 
LCD display. Attenuator, 

Delay, Hold, Bank lockout, 

VFO tuning, 1 Year Warranty. & Earphone 
jack. Size: 6 3/8H x 1 7/8W x 2 1/3D. Wt 
14oz. Ground shipping: S5.95 Air Freight: 
$8.95. Call or Fax Toll Free, 24 hours a day. 



For more information 
write or call 


S) AMSAT 

TWf PO Box 27 


PO Box 27 

Washington, DC 20044 
301-589-6062 


CIRCLE 110 ON READER SERVICE CARD 


COMMUNICATIONS 

a rsri con i«g 

1 - 800-445 771 7 ™ *■ 

10707 E. 106th Street Fishers, CM 46038 
317-842-7115 Fax 1-800-448-1084 

CIRCLE 164 ON READER SERVICE CARD 
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Never Say Die 

Continued from page 4 

We're still the only group of commu¬ 
nicators capable of providing depend¬ 
able emergency communications. 
We're the only group able to help 
CBers, police, fire, and other fixed and 
mobile radio services communicate 
with each other. 

But Not for Long 

It isn’t going to be long before we're 
going to see satellite communications 
making it possible for anyone to com¬ 
municate with any car, truck, plane, 
boat or ship anywhere from Hawaii to 
England. I don't know how many outfits 
you have in your part of the country 
working on this technology, but we've 
got one in Manchester. New Hamp¬ 
shire. that's well along with a spread 
spectrum system which will let almost 
any number of units keep in touch. 
Companies will know exactly where ev¬ 
ery one of their trucks is at any mo¬ 
ment. and will get instant word via a 
bar-code reader of every pickup and 
delivery. Your portable computers will 
be able to communicate with anyone 
anywhere via this network. Mobile units 
will not only provide positioning infor¬ 
mation, but will allow voice, fax, and 
computer communications ... if you 
want. 

The antennas for these little bug¬ 
gers are small enough to be built into 
car tops. And will be. Small umbrella- 
like antennas will allow HTs and note¬ 
book computers to join the network. 

All this will probably take 10 to 20 
years to become ubiquitous, but when 
it does why will anyone need amateur 
radio emergency communications? For 
what? Then what will be our excuse for 
keeping our bands? 

Yes, of course I have a solution, but 
old-timers are going to hate it. Of 
course, with the average ham age in 
the 50s now, most of the old-timers will 
have been awarded their Silent Key 
certificates, so It’s not their problem. 
My proposal is to get busy starting ra¬ 
dio clubs in our schools and bring in a 
flood of youngsters. If we can turn am¬ 
ateur radio into a recruiting ground for 
high-tech interested youngsters we'll 
be worth our frequencies. 

If you have the idea that the no¬ 
code license has attracted a big bunch 
of kids to the hobby, you are dreaming. 
The figures I've seen show that about 
12% of our newcomers are youngsters. 
Back before we killed off 95% of the 
school radio clubs 30 years ago, 80% 
of all new licensees were youngsters. 
And 80% of them went on to high-tech 
careers. 

If we can start attracting youngsters 
again we’ll not only get them interested 
in high-tech careers, we’ll start seeing 
some inventing and pioneering again. 
All of the major technical developments 
amateur radio has pioneered were 
made by relative youngsters. I know 
because I was there for many of them 
and knew the chaps involved personal¬ 
ly. I was one of the first experimenters 
with narrowband FM (NBFM). Ditto 
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SSB. Ditto RTTY. Ditto SSTV. Ditto 10 
GHz. Ditto 6m. Ditto beacons. Ditto re¬ 
peaters. 

No, I haven’t done much lately. I got 
all wrapped up with computers almost 
20 years ago and got sidetracked. 
Heck, I’m still wrapped up with comput¬ 
ers. Then I got re-involved with hi-fi au¬ 
dio and digital sound. So now I have 
one of the finest recording studios in 
the world. 

More and more of our ham clubs 
are sponsoring school radio clubs. 
Way to go. I'd like to see more pictures 
I can publish. And I'd like to see more 
about this in the club newsletters. 

It's probably getting almost lime to 
start discussing what we think is the 
best kind of license exam to go with 
hamming in the ’90s. Our exams are 
still hung up back in the Dark Ages. 
What should a youngster be able to 
demonstrate to us to be worthy of a li¬ 
cense? And does the long ladder of li¬ 
cense classes fit in with hamming the 
way is today? 

For many years I’ve recommended 
we change to just one class of license 
and depend on the fun of learning and 
doing things to build knowledge. The 
current licensing system is a joke. The 
test questions and answers are pub¬ 
lished, so it’s purely a memorization 
exercise and has little to do with actu¬ 
ally learning anything. II would be nice 
if our ham clubs would organize techni¬ 
cal sessions at the start of their meet¬ 
ings. This might help the members to 
understand how antennas and feed¬ 
lines work. It could help them under¬ 
stand the basics of receivers and 
transmitters. And how about some tech 
talks on packet, RTTY, SSTV, and oth¬ 
er ham communications modes? Is 
your club offering tech sessions like 
these? Why not? This is supposed to 
be a technical hobby, right? 

One of my problems is that I not on¬ 
ly recognize that change is inevitable, I 
actually welcome it. I enjoy change. 
This may have a lot to do with the host 
of enemies I've generated . . . and 
every one of which I am proud. So let’s 
think in terms of how things are going 
lo change and how we can best adapt 
lo it so we’ll continue to have a hobby, 
even under the new conditions. 

2020 Vision 

What will amateur radio be like In 
the year 2020? Or will our hobby still 
be around? If so. what purpose will it 
serve that would validate its cost to the 
public? And what technological devel¬ 
opments do we see emerging which 
will affect our future? 

One fast-emerging technology 
which is encroaching on our turf is the 
network bulletin-board systems such 
as CompuServe and Prodigy. These 
allow people to go on-line and talk with 
each other about any mutual self-inter¬ 
est. An ad in New York magazine for 
their network has an international chat 
line where you can talk with people all 
over the world one-on-one in real time 
about anything you want. It also allows 
you to get information about restau¬ 
rants, movies, plays, stocks, etc., and 
even play chess. 


There are thousands of bulletin 
boards. Most are dedicated to special 
interests, but there are a growing num¬ 
ber of wide-interest systems and peo¬ 
ple are getting caught up in these by 
the hundreds of thousands. Sure, they 
run up telephone bills, but there's no 
interference, no fading out, no pile-ups 
... jus I solid contacts. 

Well, okay, on-line services are go¬ 
ing to do nothing but grow. We’re going 
to need help in finding out which ser¬ 
vices provide what, how good they are, 
and how much I hey cost to use. That 
information will be available on-line 
too. 

But what about when we’re driving 
or walking? Well, driving, since we 
don't walk much any more except to 
walk or jog just for the exercise it pro¬ 
vides. We don't want to be out of touch 
just because we're mobile. Our sys¬ 
tems will have to enable us to stay in 
contact when we’re in our cars, on 
planes, or at sea. 

It isn’t going to take 27 years for 
satellite communications technology to 
extend our telephone wires, figuratively 
speaking, into our cars. By 2020 our 
homes and offices may all be connect¬ 
ed by fiber optic networks. Or we may 
have gone all satellite. I expect it’ll be a 
combo, with satellite links used mainly 
to interconnect to mobile units and 
fiber optics for fixed. 

The amount of data we’ll be zipping 
around will be far beyond what wires or 
even cables can handle. TV looks as if 
it'll be moving from 100 channels to 
TV-on-demand, making it so you won’t 
have to record the 2020 version of 
"Murphy Brown” so you can see the 
program when you prefer instead of 
when the TV network program director 
decides. Your TV set will be more like 
tapping Into a humongous video rental 
store. You may not even have to pay 
for the programs if you'll put up with 
the automatically inserted commer¬ 
cials. Fast-forward through ’em and 
your bill goes up. 

We’re already starting to see the de¬ 
velopment of spread spectrum satellite 
communications systems which will en¬ 
able every car, truck, plane, boat and 
ship to tie Into the network. People in 
cars will be able to keep in touch with 
anyone anywhere, either by voice, 
voice-messaging, or a fax-like system. 
You'll be able to be reached, but only if 
you want, no matter where you are. 
We’ll adapt to this. 

Since most of my work requires pri¬ 
vacy, I'm reachable by phone about an 
hour a day. I read a lot. I write a lot. 
Neither of these activities are compati¬ 
ble with answering the phone or deal¬ 
ing with visitors. When I write I build a 
general picture of what I want to cover 
and then start getting it into my laptop 
computer. If someone comes in with a 
question or the phone rings, pffft, the 
picture is gone. So I do 99% of my pro¬ 
ductive work in my office at home. I 
drive to my business office for an hour 
or two a day for meetings with the 
stalfers, and to answer phone calls. I 
use the 10-minute drive to review new 
compact disc releases, so even my 
driving time is productive. 


Today September, 1993 


I’m in touch with the office by phone 
and fax, if they need me. But I try to 
get my people to be self-reliant. I look 
for people who don’t need much direc¬ 
tion. It has not been easy finding them. 
Our school system, as I’ve written, 
goes to lengths to stamp out the very 
traits I find valuable. 

I’ve gone into some detail on this 
because I believe more and more peo¬ 
ple will be wanting to work as I do. The 
day of the home-office is coming last. 
As our communications systems im¬ 
prove there will be less need for going 
to "the office." We’ll be able to video 
conference from anywhere for meet¬ 
ings. People wanting to talk with me 
will be able to find out what times are 
best (1000-1100 Eastern), and get 
through with one call. Even my produc¬ 
tion crew will be able to put together 
magazine pages remotely. From any- 
where. 

So where does amateur radio fit in 
when anyone will be able to talk with 
anyone anywhere in the world at will 
. . . and at a reasonable cost? When 
we have work! on-line services where 
people interested in Italian Greyhounds 
can easily find and talk with each other, 
complete with video? When Gilbert & 
Sullivan fans can sing in groups, even 
when one is on a boat in California and 
another is driving in Maine? 

We may even find people going to 
weird places to cater to a 2020 version 
of DXCC for people who are collecting 
the places they've talked with. Will 
there be pile-ups for some idiot fighting 
the tide on Minerva Reef? Computer¬ 
ized systems will allow tens of thou¬ 
sands of contacts per minute, so 
maybe not. 

We do know one thing for sure. The 
communications systems of 2020 are 
going to require quite a bit of spectrum, 
even with spread spectrum systems, 
so we’ll be losing our microwave chan¬ 
nels before long. We’ve never used 
’em anyway, so it won’t seem like a big 
loss ... at the time. They were a hold¬ 
over from the early experimental radio 
days that we will only appreciate after 
they’re gone. 

A few of us old-timers can still re¬ 
member the stink when we lost the 
7,300-8,000 kHz band and there was 
talk of the League having sold us out. 
The sudden building of expensive 
houses by several League officials 
didn’t tend to quiet the rumors of a pay¬ 
off for the loss of frequencies. 

With the need for short-wave com¬ 
mercial communications eliminated by 
satellite and fiber optic systems, we 
may be able to not just hold on to our 
low bands ... we may be able to in¬ 
crease them. Thus, in 2020, we may 
well see a few old-timers sitting there 
sending CW with their hand keys, just 
like they are now... and their grandfa¬ 
thers were 70 years ago. But the main¬ 
stream of communications will have 
passed us by. As commercial short¬ 
wave communications systems and 
broadcasting disappear we may be 
able to go back lo spark on 200 me¬ 
ters, thus keeping alive the raison 
d’etre of the American Radio Relay 
League. You can bet I’ll be sporting my 



80-year membership pin at Dayton In 
2020 and showing holographic videos 
of my narrowband quenched spark rig. 

"Nothing Endures Like Change” 

The ancient Greek philosopher who 
said that wasn’t speaking for amateur 
radio, where change is glacial, and 
fought bitterly. As Canadian Depart¬ 
ment of Communications official Peter 
Alien recently said, “Slow growth and a 
closed-shop mentality have led to the 
graying of amateur radio." 

When I started hamming the entry 
code speed was 13 wpm and the tech¬ 
nical exams were at about college lev¬ 
el. In the late 1920s hams had to build 
their own receivers, since little was 
available commercially. As soon as 
commercial receivers were introduced 
amateurs stopped building them. 

By 1938, when I talked with virtually 
every active ham in Brooklyn (NY), I 
was able to find only one ham who’d 
built his own receiver. We were still 
building our transmitters, not because 
building was fun, but because there 
were none available commercially. Not 
even kits. 

After WWII we got busy converting 
military surplus transmitters, but it 
wasn’t long before a wide range of 
commercial transmitters and kits ap¬ 
peared. That quickly put an end to 
around 90% of ham home construc¬ 
tion. Pioneering hams still had to build 
VHF gear and gadgets for new modes 
such as NBFM, RTTY and SSB. But as 
soon as there were enough hams inter¬ 
ested in a new mode, commercial gear 
became available and home construc¬ 
tion blew away. 

I built my first SSB rig in 1954. By 
1959 HaMicrafters had a miniature tran¬ 
sistorized sideband transceiver on the 
market which was far beyond anything 
I could hope to build. I made an 
around-the-world DXpedition in a 
MATS C-54 plane in 1959, operating 
SSB from 22 countries using Halli- 
crafters SSB equipment. 

Old-timers can tell you about the bit¬ 
ter fights between AMers and SSBers 
in those days, as older amateurs 
fought change .. . and lost. 

DOC’s Alien laid it on the line, and 
not only for Canadians. "How do we 
keep amateur radio from becoming ex¬ 
tinct? Very simply, you’ve got to get out 
there and recruit new interest. Do ev¬ 
erything you can to interest young peo¬ 
ple in ham radio. Advertise. Talk to 
people. Provide instruction and make it 
convenient for busy people. Could you 
convince your local high school to 
establish an after-school radio club, 
where a station can be set up? Could 
you convince school authorities to let 
you make ‘Introduction to Radio Theo¬ 
ry' a part of an electronics course?” 

Amateurs today buy their equipment 
and get their enjoyment from using it. 
Perhaps our entry exams should reflect 
this reality. 

When the first microprocessors be¬ 
came available, hobbyists built their 
own computers. Then, when commer¬ 
cial microcomputers arrived, hobbyists 
got busy building accessory boards for 
them. Soon there were enough users 


so just about any board you could 
imagine was available, so hobbyists 
turned to software development and 
hacking. These days computer hobby¬ 
ists can’t hope to compete with mass 
manufacturing economies or with the 
humongous commercial software pro¬ 
grams, so they’re busy playing ever 
more involved computer games and 
calling in on computer networks and 
bulletin boards. There are now over 
46,000 bulletin boards in the US. 

In amateur radio, though we enjoy 
reading about building, only a tiny per¬ 
centage of hams are actually building. 
There no longer are parts stores in ev¬ 
ery city. Or in any city ... at least in 
America. There are some great kits 
available, but even this activity has 
dwindled. Maybe you noticed that 
Heath finally had to give up trying to 
sell kits, marking the end of an era. 
And Eico is long gone. 

Alas, our license exams still reflect 
the thinking of a long-gone era. Morse 
code, which is no longer used commer¬ 
cially in the real world, is still being 
used as a barrier to keep as many peo¬ 
ple out of our hobby as possible. Our 
technical exams are woefully out of 
step with the reality of amateur radio 
today. But then even the whole basis 
and purpose (97.1) for the hobby is out 
of date, as I’ve mentioned recently. 

No, I don't know how to get the 
message through to the closed-minded 
old-timers who are killing our hobby. I 
hear them at our ham clubs angrily 
fighting change. I see them epitomized 
in the good old boys’ club in Newing¬ 
ton. Let’s get some young ARRL direc¬ 
tors, for heaven's sake! That doddering 
old bunch you’ve elected, still grasping 
their hand keys to their chests, are 
leaving deep heel marks in the sands 
of time as they fight change to the bit¬ 
ter end. 

So here we are, fighting over the 
deck chairs, as our ship, which has col¬ 
lided with the iceberg of change, slowly 
sinks. Rout the old-timers from your 
club. If they have tight control, bring in 
enough newcomers to oust them. You 
have to be prepared for a fight be¬ 
cause the old guard will try to throw 
you out. 

There’s an egregious example of 
this with the Algonquin Amateur Radio 
Club in Marlboro, Mass. I’ve written to 
the president of the club (K1ZFH) 
about his outrageous conduct, asking 
for an explanation. I got a brief note 
from him saying to contact his lawyer. 
Further correspondence from me has 
been ignored. My own feeling, often 
expressed, is that lawyers are brought 
into amateur radio matters only by 
scum. When the homosexual ham 
group sued QST, demanding their ad 
soliciting members be run, their stri¬ 
dent leader went on my suer scum list. 

We can’t bring back the days of 
home construction. We can't bring 
back CW, other than as a small fun 
part of amateur radio . . . something 
some of us do because we enjoy it. We 
can’t bring back AM. My workbench, 
with shelves of test equipment and a 
barn full of parts, is a memory. I en¬ 
joyed building my first narrowband FM 


modulator and installing it in my Meiss¬ 
ner Signal Shifter. I enjoyed converting 
a BC-459 to 20m and adding an NBFM 
modulator. I loved building my pp813 
kilowatt final. I got a whale of a kick out 
of building my RTTY converter, com¬ 
plete with a dozen or so 6SN7GTXs. 
But those things are memories and 
when I'm gone, they’ll go with me. 
Those memories are no reason to try 
and force today's prospective hams to 
build their rigs. Or to learn the code. 

The SCR-522s which helped stabi¬ 
lize 2m are all gone now. Even my big 
box of crystals for the rig is gone . . . 
sold off in an auction almost 30 years 
ago. But I still remember every detail of 
that wonderful old rig. And I’ll never for¬ 
get the thrill of making 2m contacts 
from the top of the New York News 
building in 1948; the top of the Munici¬ 
pal building in 1949; and the top floor 
of the Guggenheim museum building in 
1951. Or the wonderful RTTY net we 
had on 2m at that time. Sure, I had to 
build my own equipment in those days. 
But as soon as the stuff was available 
commercially I stopped building, right 
along with everyone else. 

So let’s give some thought to where 
amateur radio is going. Let’s talk about 
what services we can render. Let’s 
stop worshipping the past and trying to 
preserve it in our rules and tests. If we 
can’t pay back society in some way for 
the use of our frequencies in the 21st 
century, we’re goners . . . and those 
old-timers who were fighting you are 
going to be little more than forgotten 
Silent Keys listed in the yellowed 
pages of old QSTs up there in the attic. 

Sure, I’ve had fantastic times in am¬ 
ateur radio. Times I’ll never forget. I 
feel sorry for hams who haven’t taken 
the trouble to do ham things. For hams 
who’ve never been on a foxhunt. 
Who’ve never won a contest for their 
section. Who’ve never made any satel¬ 
lite contacts. Who’ve never made any 
aurora contacts. Who've never worked 
DX on 6m. Who’ve never mountain- 
topped on VHF. 

1 remember sitting in the back seat 
of my old 1940 Ford on top of Mt. 
Greylock in Northwestern Mas¬ 
sachusetts with my old SCR-522 and a 
14-1/2 element beam, making contacts 
all over New Hampshire, Vermont, 
Massachusetts, Rhode Island, Con¬ 
necticut, and Long Island with three 
college buddies back in 1947. We’d 
driven up there one very cold night af¬ 
ter a ham club meeting and we had a 
ball. We swung the beam from inside 
the car with some string tied to the 
ends. The beam, tied to the top of my 
car, had lost 1-1/2 elements on the trip 
over. 

These days all it takes is a tiny HT 
and I can make contacts through a 
hundred or so repeaters from any good 
mountaintop. That was exciting back in 
1969, when there were only a few re¬ 
peaters. I had an old Motorola HT-220 
and was able work all over New Eng¬ 
land with it. My mobile 2m rig got me 
down to Maryland repeaters when we’d 
have morning temperature inversions. I 
hope you’re building a lifetime of ham 
memories. 


Oh, my first DXpedition! Wow! That 
was in 1958 and six of us went to 
Navassa. I’d gotten KC4AF for our call. 

I think I may be the only one left out of 
that group. The others died off or dis¬ 
appeared. I still have some great 
16mm film of the DXpedition. But most 
important are my memories of every 
minute of the experience. The hurri¬ 
cane during our trip down where we al¬ 
most ran onto a reef. The time we were 
almost killed by Haitian police. The 
pile-ups! The glorious, endless pile- 
ups. Running out of water. My having 
to dive in the shark-infested waters to 
retrieve the beam elements we’d 
dropped. The heat. The dangerous cliff 
we had to climb to get on that uninhab¬ 
ited island with no beaches. 

My contact with Moscow via OS¬ 
CAR VII, where we had only a 20-sec¬ 
ond window to make the QSO. 

My wonderful visit to New Caledo¬ 
nia, where I worked the pile-ups for a 
week and got fabulous pictures of the 
island from a local ham’s plane. And 
my aerial photos of VK3ATN in Birchip, 
Australia, and his 2m moonbounce an¬ 
tenna. I used to fly, but I had to sell my 
plane when I started 73. And my boat, 
too. And my Arabian horse, and my 
Porsche. Ail that went into printing the 
first issue of 73 back in 1960. Fortu¬ 
nately, the magazine was in the black 
from the first issue ... or else it 
wouldn’t be here now. That’s the way 
entrepreneurs are, they gamble every¬ 
thing on a new business. 

Many times since then I've not 
known whether I’d be in business an¬ 
other month or not, but I’ve always 
managed to make it. 

I remember the first time I worked 
all continents within one hour. And the 
weekend I worked 100 countries on 
20m phone. And the night I worked all 
states on 75m AM. Other events may 
fade from my memory, but my ham ex¬ 
periences stand out clearly, even years 
later. My nights making contacts with 
King Hussein in his summer palace. 
My dinner with him, his wife and in¬ 
laws. Working SSTV from Navassa on 
my second trip in 1973 as KC4DX. 
Working SSTV from Jordan as JY8AA, 
and from JY1 ’s station in his downtown 
palace. Setting up the JY73 repeater in 
Amman. Working my home station 
from YK1AA in Damascus, and then 
again from VK3ATN, where we shifted 
from 20m to 75m and my W2NSD/1 
signal was still S9. The wooden "mat¬ 
tress" and cold showers while staying 
with Father Moran 9M1MM in Katman¬ 
du. The friendliness of hams in well 
over a hundred countries I’ve managed 
to visit so far. 

My advice to youngsters is to build 
your ham memories. Do everything 
you can in the hobby. Amateur radio 
holds enormous adventure for you if 
you’ll just grab the ring as the merry- 
go-round turns. My 10 GHz contact 
with New York State from the top of Mt. 
Monadnock (NH), where I’d struggled 
to the top with a three-foot dish, just in 
case. The top of the mountain was in 
dense fog, so I had to aim the dish with 
a compass. Even though my tenth watt 
signal had to go over a mountain to 
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make the path, we made a good solid 
contact. There's no way I’ll ever forget 
that moment. That was my seventh 
state on the bandl 

Work DX. Get good at contests. 
Collect certificates. Get on OSCAR. Do 
packet. RTTY. and SSTV. Do it all. 
You’ll never regret a minute of it. Look¬ 
ing back on 56 years of hamming. I 
don’t. Perhaps this is why I’m so stri¬ 
dent about our coming to grips with 
change. Why I feel that we need to 
keep amateur radio in step with the 
times and not try to keep it a monu¬ 
ment to a long-gone past 

Why Democracy has Failed 

Yes, I know, if I say white, you auto¬ 
matically say black, so you're going to 
try and say that democracy has not 
failed in America. And I say "baloney." 
I shouldn’t have to remind you that the 
foundation of democracy is an in¬ 
formed electorate. Well, I hope you’re 
not going to try and convince me that a 
country where less than half the people 
are Interested enough to vote, and 
most of those who do vote on the basis 
of sound bites and political commer¬ 
cials on TV, is what our floundering 
forefathers had in mind when they set 
up this mess? 

They thought they’d set up a citi¬ 
zen's legislature, not a new class of 
professional politicians whose dominat¬ 


ing goal in life is to get as much money 
as possible from special interests so 
they can be endlessly re-elected. 

The sorry fact is that there are so 
many complex problems today that it is 
completely impractical for the average 
person to find out what’s actually going 
on. When I signed on as a member of 
the New Hampshire Economic Devel¬ 
opment Commission almost two years 
ago I knew I had a lot of work to do. 
Well, I dropped just about everything 
else and went to work. I read every 
book I could find on education, welfare, 
taxes, business growth, the internation¬ 
al situation, creating jobs, health care, 
racial problems, crime, our prison sys¬ 
tem, stopping drugs, and so on. I at¬ 
tended endless committee meetings, 
have heard testimony from experts on 
a wide range of problems, and have at¬ 
tended a ton of conferences on export¬ 
ing, defense conversion, job creation 
and so on. 

Few people have the time and pa¬ 
tience to do that kind of research. Yet, 
without it. how can any of us make in¬ 
formed decisions when it's voting time? 
How can we write to our representa¬ 
tives to give them our guidance if we 
don't know what we’re talking about? 
We hear half and quarter truths from 
most of our politicians. We’re at the 
mercy of political action committees 
and lobbyists with millions of dollars to 


invest in bribing Congress and our 
state legislatures. It’s been well docu¬ 
mented that we’re getting left-wing bias 
from our media. So we sit here watch¬ 
ing one expose after another of corrup¬ 
tion in savings and loans, banking, 
housing, defense contracts, health 
care ripoffs. government land scan¬ 
dals. farm and tobacco subsidies, and 
endless Congressional pork projects. 

To listen to the liberals in Congress, 
there’s no way to cut back on “entitle¬ 
ments.” Yet if they don't, the deficit is 
going to keep right on growing. Then 
there’s the conservatives who want to 
set up a virtual dictatorship and control 
our every move. Phooey. 

I Have a Solution! 

Yes, I believe democracy Is still pos¬ 
sible! The electorate can still be in¬ 
formed, and without having to spend 
two lousy years trying to understand 
what the hell is going on with the end¬ 
less messes Washington has created. 
Well, we’re the guilty ones. We’re the 
dummies who elected those crooks. 
We’ve let those bozos bamboozle us 
with emotional TV spots into giving 
them our checkbooks with all the 
checks pre-signed. We even elected 
Charmin' Billy from Arkansas. 

So what’s the out? Well, one way is 
to let fools like me do most of the work, 
digesting the mountains of conflicting 


trivia and giving you the results in brief 
readable form. A digest. And that’s 
what I've been doing with my reports, 
which are sent to the New Hampshire 
Economic Development Commission, 
the Governor, and the Legislature. 
Each one is 16 digest-size pages long. 
Reading time is about 15 minutes. I'll 
be putting ’em on tape for people to lis¬ 
ten to in their cars. Each report takes 
about 20 minutes to read out loud. I put 
’em out twice a month. 

You can let me do the homework 
.. . read the books, attend conferences 
and hearings . . . and tell you (a) what 
I’ve found out and (b) offer some cre¬ 
ative solutions to the major problems 
facing us all. 

All this can be yours for only $20 for 
20 issues. A steal. Send me a $20 bill, 
a check, or your credit card information 
and I’ll get you a bunch of my Updates. 
They’ll give you plenty to talk about on 
the air, that's for sure. And, if you’re 
even remotely inclined to make money, 
there's a wealth of entrepreneurial 
ideas in 'em. Send your $20 to Up¬ 
dates, WGI, Peterborough NH 03458- 
1107. Or fax your credit card info to 
603-924-8613. 

You’ll be able to drive your family 
and friends crazy by knowing more 
about just about everything than they 
do . . . and by coming up with brilliant 
solutions to the problems. Q 


2-1000 MHz In One Sweep! 

AVCOM'sNewPSA-65A Portable SpectrumAnalyzer 


The newest in the line of rugged 
spectrum analyzers from AVCOM SWE 
offers amazing performance for only spe ei 
$2,855. the c 

AVCOM’S new PSA-65A is the 
first low cost general purpose port¬ 
able spectrum analyzer that's p ona t 
loaded with features. It’s small, packai 
accurate, battery operated, has a 
wide frequency coverage - a must 
for every technician’s bench. Great 
for field use too. ***** 

The PSA-65A covers frequen¬ 
cies thru 1000 MHz in one sweep powe 
with a sensitivity greater than -90 posrto 
dBm at narrow spans. The PSA- Stan ^ 
65A is ideally suited for 2-way ra- 
dio, cellular, cable, LAN. surveN- 
lance, educational, production and 
R&D work. Options include fre- ba 
quency extenders to enable the m 
PSA-65A to be used at SATCOM 
and higher frequencies, audio 
demod for monitoring, log periodic 
antennas, carrying case (AVSAC), 
and more. 

For more information, write, FAX 
or phone. 

AV COM 


VERT is used lo CENTER 
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Portable, attractively styled 
package and eroonometn- 
cally engineered hoot panel 


Large tr<ghl screen, for 
o-j tctoor anc indoor use. 


POWER switch has 3 ;• 

pontons: Batten Operation. 

Stance? and AC bre Opera- " , -r* 

Don Ex! DC Fewer svndn — -— 
on rear panel for 12 volt * 

ope ration 

BAT CHG switch recharges PSA-65A to 
80% capacity m approx. 6 nours 

AUDIO OUT drives low 
impede nee ea/phone or 
speaker, internal speaker 
provided with optional demod 


AUXIUARY supports present 
and future optional 
accessories for the PSA-65A- 


REFERENCE LEVEL adjusts 
input attenuator and IF gain 
Captations in dBm and 
dBmv are provided. 

ZERO SPAN nsiartly places 
• ansfyzer in zero span mode 
and activates a jcbo 
demodiAaia' conven«nt 
mentoring. 

SPAN control tne wem ot re 
spectrum being displayed and 
automancaiy selects ootm^rr 
resefuton filter. 


RF INPUT accepts ssgrais to be 
observed from less tnan 2 Mhz to 
greater than 1C0C Mhz 


AUDIO DEMOD 

activates audio demod 
board and sets audio 


VAR SPAN reduces the width of 
the spectrum being displayed for 
closer signal examination and 
enhanced amplitude accuracy. 


BRINGING HIGH 
TECHNOLOGY 
DOWN TO EARTH 


500 SOUTHLAKE BOULEVARD 
RICHMOND, VIRGINIA 23236 
804-794-2500 FAX: 804-794-8284 
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NEMAL ELECTRONICS 
INTERNATIONAL 

Nemal Electronics International has 
introduced a new line of composite 
RF/control cables for use in two-way 
communications, and especially for 
amateur radio applications. The “HAM- 
CABLE" is constructed of a coaxial ca¬ 
ble and an eight-conductor rotor cable 
with an overlay weather-resistant jack¬ 
et. Available versions include RG8, 
RG8X, and RG213 for coaxial mem¬ 
bers with either standard 8C1822 or 
heavy-duty 8C1620 for rotor control. 
Part number HC100 consists of RG8 
low-loss foam, together with 8C1822 
and a black jacket. Other constructions 
and other colors are available by spe¬ 
cial order. For additional information, 
please contact Nemal Electronics In¬ 
ternational, tnc., 12240 N.E. 14th Ave., 
North Miami FL 33161; (305) 899 - 
0900, Fax: (305) 895-8178. Or circle 
Reader Service No. 203. 


MIDLAND LAND 
MOBILE RADIO 

Digital hams will be interested in 
this new, built-in two-way radio mo¬ 
dem. Midland LMR has introduced an 
internal modem for its Syn-Tech XTR 
two-way mobile radios and desktop 
base stations that provides a built-in 
data interface. With the internal mo¬ 
dem a wide variety of data sources, 
such as GPS receivers and other vehi¬ 
cle location systems, vehicle sensors, 
mobile data terminals and PCs, can be 
plugged directly into the radio. 

This integrated radio/modem design 
optimizes data communications perfor¬ 
mance and reliability, simplifies instal¬ 
lation and saves space; no extra boxes 
are needed. The modem is capable of 
data rates up to 9600 BPS, with for¬ 
ward error correction, and supports 
RS-232 or TTL interfaces. For more 
information, contact Midland LMR, 



Marketing Department, 1690 N. Top¬ 
ping, Kansas City MO 64120, or call 
1-800/MIDLAND, Ext . 1690. Or circle 
Reader Service No. 204. 


THE TOOL RESOURCE 

The Tool Resource has introduced 
a new No-Clean Wire Solder. The Al¬ 
pha Telecore Plus No-Clean Wire Sol¬ 
der was developed to meet the high¬ 
est demands that exist in electronic 
hand soldering. It leaves only a minis¬ 
cule amount of optically clear inert flux 
residue. The development of this prod¬ 
uct is a result of the shift away from 
ozone-depleting chemicals that are 
used in electronics for batch or spot 
cleaning. 

Telecore is a core solder that con¬ 
tains a Water White gum rosin base 
with an efficient activator system that 
promotes rapid solder wetting of board 
pads, component leads and termina¬ 
tions. Although this solder is designed 
not to need cleaning, it can be cleaned 
if necessary. For more information 
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contact The Tool Resource, P.O. Box 
1106, W. Dundee tL 60118, telephone 
and Fax: (708) 468-0849. Or circle 
Reader Service No. 202. 



ZERO SURGE 

Here is a new patented surge pro¬ 
tector that never contaminates ground. 
The Model ZS1800 surge protector 
from Zero Surge provides fast sup¬ 
pression of power-line surges to pro¬ 
tect microprocessor-based computers, 
networks, and peripherals. Rated at 15 
amps, it eliminates spikes and surges 
without relying on commonly used 
MOVs (metal oxide varistors). As a re¬ 
sult, this surge protector not only elimi¬ 
nates surges on the 120 volt hot wire 
but also keeps the power-line ground 
circuit clean, eliminating diverted 
surges which MOVs routinely dump 
onto the ground line. 

Experts report that ground-line 
surges, especially in UNIX and net¬ 
work installations, can cause many 


mysterious problems, such as blown 
peripherals, keyboard lock-up, and lost 
or corrupted files. Zero Surge products 
never dump surges to ground, thus 
eliminating most of these problems 
before they can ever occur. 

Unlike most other products, the 
ZS1800 reacts to surges and spikes in¬ 
stantly, diverting the surge to a capaci¬ 
tor bank which stores the unwanted 
energy. The unit gradually bleeds it 
back to neutral without damaging 
surge-energy pulses. 

The suggested retail price is 
$199.95, and this product carries a 10- 
year warranty. For more information 
contact Zero Surge, tnc., 215 Glen- 
ridge Ave., Montclair NJ 07042; (201) 
744-1760, Fax: (201) 744-1804. Or 
circle Reader Service No. 205. 



ELECTRON 

PROCESSING 

Hams needing a simple repeater 
interface that is easy to install and 
operate can now select a special 
ruggedized version from Electron Pro¬ 
cessing, Inc. This unit is right for use 
where either the RF or mechanical 
environment demand more than a 
standard enclosure. 


The new BRI-2-ALB is 
housed in a strong cast-alu¬ 
minum box that is only 2.5" x 
4.5" x 1" in size. This new 
model contains all the fea¬ 
tures of EP's BRI-2, including 
a super-sensitive VOX, and 
both hang and timeout timers. 
In addition, a rugged trans^ 
mitter keying relay is included 
which will handle up to 10 
amperes of keying current at 230 VAC 
or 30 VDCI A passive audio match¬ 
ing circuit assures clean transmitted 
audio. 

The BRI-2-ALB is priced at $70, 
plus $5 S & H. For further information, 
contact Electron Processing, tnc., P.O. 
Box 68, Cedar Ml 49621; (616) 228- 
7020. Or circle Reader Service No. 
206. 



HARLAN 

TECHNOLOGIES 


Now, a new inexpensive method of 
copying slow-scan TV from Harlan 
Technologies uses software and a 
Sound Blaster compatible sound card 
with a PC. Slow Scan II will work with 
the Sound Blaster, Sound Blaster Pro, 
SB16, Pro Audio Spectrum 16, Fusion 
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16, and other Sound Blaster compati¬ 
ble sound cards. The program will 
copy Robot 8, 12, 24, and 36 second 
black and white, Robot 36 and 72 sec¬ 
ond color, and Scotty versions 1 and 2. 
All color modes display in black and 
white. 

Slow Scan II will also re-transmit 
pictures that were received and can 
save them either as .VOC files or in 
the .PCX format. System requirements 
include a PC with a hard drive, a VGA 
monitor capable of 640 X 480 / 256 
colors, and a Sound Blaster compati¬ 
ble card. 

The price is $40 plus $5 S & H. {Illi¬ 
nois residents add $2.50 tax.) For 
more information or to order contacl 
Harlan Technologies, 5931 Alma Dr„ 
Rockford tL 61108; (815) 398-2683. Oi 
circle Reader Service No, 201. 















Number 29 on your Feedback card 

Random output 


Nov.- I hat we've all had the chance to 
pat ourselves on the back about the sue* 
cess o( the new Technician Class license, 
it’s lime to get back to reality. And, what is 
reality? Reality Is that we still haven't 
changed our demographics much. Sure, 
we've added a gazillion new hams, and for 
the most part they are a credit to the Ama- 
leur Radio Service, but our median age is 
still closer to Social Security than high 
school graduation, 

I’ve discussed this problem at length in 
this space. I’ve received lots of mail sup¬ 
porting my position that your average 
John Q. Ham doesn't want any more 
young people involved in this hobby, even 
though without them our future is tentative 
at best. Luckily, I’ve received an equal 
amount of mail from clubs who are active¬ 
ly recruiting youngsters. I even heard from 
a dub member who is going to nominate a 
15-year-old for dub president at the next 
election. I hereby offer this young man’s 
candidacy the firm support of this maga¬ 
zine. 

So, we’ve added a whole bunch of new 
hams, but we're still no better off than we 
were three years ago. In fact, with the av¬ 
erage age of a ham somewhere in the 
mid-fifties, and with our demographic of 
overweight smokers who are at a higher 
risk for cancer than the population at 
large. I’d be willing to bet that we haven’t 
even made up tor our mortality rate (re¬ 
member that with the change to a 10-year 
renewal period, it is impossible to get an 
accurate count of actual licensees). The 
problem still exists, so what do we do 
about it? 

The world of general aviation is very 
similar to amateur radio. Any of you in¬ 
volved with aviation know that the number 
ol private pilots isn't increasing. With the 
lack of fresh blood, il gets tougher and 
tougher to fight the rather sizable contin¬ 
gent of folks who feel that only the govern¬ 
ment and the airlines should be allowed 
into the skies. Local airports are closing at 
about the same rate as that at which we 
lost our high school amateur radio club 
network back in the '60s and 70s. Of 
course, the fact that the local airport is the 
financial lifeline for a small community 
doesn’t persuade those who would rather 
see condos or another shopping mall in its 
place. By the lime the financial impact of 
closing the locaJ airport is felt, it’s too late. 
Without the industry and jobs that are sup¬ 
ported by the existence of a local airport it 
is not long before the community can't 
support the retailers in that new mall, and 
the town ends up with a vacant shopping 
mail where an airport used to be. Our fight 
for spectrum is very similar to general avi¬ 
ation’s light to keep the skies free. The on¬ 
ly difference Is that general aviation is do¬ 
ing something about the problem. 

Recently, the EAA (Experimental Air¬ 
craft Association, an organization of 
homebuilt aircraft enthusiasts and one of 
the major organizations representing the 
average Joe Pilot) began what they call 
the Young Eagles Program. The premise 
is simple, but the consequences could be 
the saving of an entire industry. The 
Young Eagles Program has set a goal of 
giving 1 million children the chance to take 
a ride in a small plane by the year 2000. 
Local EAA chapters and other pilot 
groups, working formally with "Aviation 
Day" at their local airports, as well as in¬ 
formally with the young kid who hangs out 
at the airport fence, are introducing young 


David Cassidy N1GPH 

people to the joy and freedom of flight. 
The theory being that once enthralled by 
flying, these kids will grow up to be at the 
least favorably diposed to general avia¬ 
tion. and at best they will go on to gel their 
pilot certificate and join the rest of us. It is 
an absolutely brilliant program In its sim¬ 
plicity, and it is something we hams should 
think about. 

Let’s assume that about 50% of Ihe 
hams on the FCC rotes are alive and ac¬ 
tive. That's about 300,000 people. If each 
one of us would pledge to introduce four 
youngsters to amateur radio In ihe next 
seven years, that would be 1.2 million 
kids! If only a small percentage of those 
kids became interested and licensed, we 
would at least keep our numbers stable 
and we might even gain a few. 

I'm not talking about sticking a couple 
of kids in the corner of your shack to 
watch you check into the local Old 
Geezers' Net. f’m talking about excite¬ 
ment! Assign someone in your dub to be 
the Kids Coordinator for next Field Day. 
Get Ihe kids involved setting up, camping 
oul and making contacts, How about ev¬ 
ery club in the U.S. having a school that 
they "adopt"? Club members could donate 
or buy the equipment (what better way to 
spend the coffee kitty than to ensure the 
future of amateur radio?), sel up a shack, 
teach after-school licensing classes, and a 
whole lot more. I don't think I've seen a 
dub in 20 years that didn't have a high 
percentage of retired members, so getting 
school-hours help shouldn’t be a problem. 

Forget about CW nets and SSB rag- 
chewing. Get the kids involved in ATV 
(imagine having high schools all over Ihe 
country, each with their own ATV setup, all 
sending tapes and programs back and 
forth to each other). Make sure you get 
computers and packet involved. Remem¬ 
ber. these kids aren't facinated by radio 
the way you were in 1948 when il was still 
a new and evolving technology. That 
doesn't mean there's no room for Ihe tried 
and true. How about everyone In the club 
kicking in 20 bucks and buying a coupla’ 
dozen cheap receiver kits? Get the kids 
slinging solder! Once they hear voices 
coming out of something they built, you'll 
have them hooked? 

Can’t swing the 20 bucks? How about 
helping them build a simple directional an¬ 
tenna and setting up Saturday morning 
foxhunts' 7 Ten or 20 kids running around 
the local park, all trying lo find a bunch of 
transmitters—sure beats the heck out of 
Saturday morning cartoons or cleaning out 
the gutters. 

There are hundreds of facinating areas 
of amateur radio. All we’ve got to do is fig¬ 
ure out a way to present it to youngsters in 
a way that will get them excited. Of 
course, before you can hook them you've 
got to bait the hook, and that's exactly 
what Ihe EAA is doing for general avia¬ 
tion. 

The EAA, AO PA (Aircraft Owners & Pi¬ 
lots Association) and a lew smaller groups 
are working hard to save general and 
sport aviation. That's the big difference. 
These organizations are responsive to 
their constituents. What have we got? 
We've got one organization that is run by 
the very people and attitudes that are the 
problem, not the solution. We can't wait 
for the ARRL to help us, folks (though they 
are the logical choice for the organizers of 
such a program). We're going lo have to 
do this ourselves. Ha 
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Propagation 


Number 30 on your Feedback care 


Jim Gray W1XL 


Jim Gray W1XU 
210 East Chateau Cirde 
Payson AZ 8554 1 

September should be the first realty GOOD 
month lor propagation in several months. You 
may expect to find more "Good" (G) days this 
month than usual. One reason, of course, is 
the autumnal equinox, which brings equal 
length days and nights and—usually—"Fair" (F) 
and "Fair-Good” (F-G) conditions lor many 
days during the month. D-iayer absorption is 
down, meaning that you can lind decent day¬ 
time conditions on 30 and 40 meters, and the 
storm systems and static of summer have be¬ 
gun to subside. On the higher bands above 30 
meters there will be quite good DX conditions 
from dawn to sunset (and beyond for 20 me¬ 
ters) on the days marked Good (G) and also 
Good-to-Fair (G-F) and Fair-to-Good (F-G) 
days. Look for short skip, long skip and DX on 
the 4th through 9th. 12th through 15th, 18th 
through 21st, and the 29th and 30th. The only 
Poor days (P) expected are the 22nd through 
the 26th. Rejoice! Eighty and 160 meters will 
start to become useful again from evening 
through very early morning hours, and DX op¬ 
portunities should abound, as well as propaga¬ 
tion across the USA with short, medium and 
long skip available. Remember that we are re¬ 
ally sliding down toward the nadir of the 
sunspot cycle, and that the higher HF bands 
will begin to suffer when compared to the hey¬ 
days of four and five years ago, However, one 
good thing to think about is that the 30, 40, 80 
and 160 meter bands will really come into 
their own when all of the higher ones are 
shut down. 

This month I want to talk about the 
method of using planetary alignment as a 
basis for forecasting ionospheric propaga¬ 
tion. Occasionally you will find some of 
my comments on this subject appended 
to the monthly report. Tnis month t'd like 
to quote from a book by Ivan Sanderson 
called Investigating the Unexplained. 
Prentice-Hall. 1972. page 130: 

‘A few years ago. the United States 
government gave a six-figure grant to one 
of the larger commercial complexes spe¬ 
cializing in electric, electro-magnetic and 
related technologies to study, over a peri¬ 
od of three years, the possibility and va¬ 
lidity of suggestions that the 11-1/2-year 
sunspot cycle might be correlated with 
and thus responsible for erratic and 
anomalous radio propagation on earth. 
When the technologists' report was sub¬ 
mitted. both officialdom and orthodox so- 
encedom received a considerable jolt. 

The findings were to the effect that, while 
such anomalies on earth did appear to 
show predictable rtiythms. these did not 
seem to comode so much wrth the detect¬ 
ed solar periodicity buf rather with the 
mo\ j ements of the planets, their conjunc¬ 
tions and oppositions and so forth. The 
consensus was that the effects were pro¬ 
duced by gravity rather than electromag¬ 
netic interference or boosting" 

My own observalions are that gravita¬ 
tional effects of the largest nearest planet 
(Jupiter) and the planets closest to earth 


(Mars and Venus) seem to have the greates 
effect when iheir paths with respect to the sur 
form oppositions, conjunctions, and quadra 
tures (90-degree angles) with each other anc 
with earth. These observations are not mine 
alone, as considerable emphasis has beer 
placed on such phenomena by othe 
searchers. Exaclly why this should be so is— 
as yet—unexplained, but I would suggest tha 
gravitational fields play a large part, and alst 
that the sun itself is in some way "modulated' 
by planetary influences, thus producing flare; 
and other phenomena that are known to affec 
radio propagation on earth, ff you consider tha 
the sun and its planets may react as fluid-like 
masses rather than solids to gravitational "pull 
or distortion, plus the fact that most of the plan 
ets have electromagnetic fields that mterac 
with the sun’s fields, we can begin to see tha 
there are complicated interactions taking place 
The earth is actually considered to be wilhir 
the solarephere and the sun’s electrons an< 
photons reach our planet in about eight min 
utes. while the larger and heavier particles taki 
from several hours to a couple of days to react 
us. These are captured by the earth's magneto 
field and concentrated toward our North anc 
South Poles, and we ail experience the results. 

By the way, in case you're interested, wc 
have TWO full moons in September: one ot 
the 1st and the other on the 30th. The autum 
nal equinox is on September 23rd at 00 hours 
and 22 minutes, Just in case you wanted t< 
know. See you next month. R 
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1 F 

2 F 

3 F-G 

4 G 

5 G 

6 G 

7 G 

8 G 

9 G-F 

10 F 

11 F 

12 F-G 

13 G 

14 G 
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16 G-F 
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18 F-G 

19 G 
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21 G-F 
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29 G 
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Have You Seen Radio Fun Yet? 

Weil. I know the answer. No. you 
haven't. Because if you had you’d be 
a subscriber. 

I started Radio Fun as a way to 
help the new no-coders get more fun 
out of amateur radio, and to encour¬ 
age them to go for their General and 
Advanced tickets. I wanted them to 
find out how much fun we’re having 
with packet, slow-scan. fast-scan, our 
ham satellites, radio clubs, DXing, cer¬ 
tificate hunting, building kits, foxhunt¬ 
ing. RTTY, emergency nets, and so 
on. i wanted them to know that ama¬ 
teur radio has a lot more to it than lis¬ 
tening to old retired men talk about 
their illnesses over the local repeaters. 
Or, as in the case of our Ham-O’-The- 
Year award winner at Dayton this year, 
driving everyone within repeater range 
nuts extolling my virtues and my Hora¬ 
tio Alger success story. 

So, how’s Fun doing? Pretty well. 

We’ve been sending it to every new 
licensee for about five or six months 
for free. Why for free? Well, I noticed 
that QST was having surprisingly little 
luck in getting new hams to subscribe. 
My idea was to get them really in¬ 
volved in their new hobby while it was 
new and they were still excited about 
it. Bui how many readers could we 
convert to paying subscribers? That 
was the key question. You can’t give 
things away free forever. 

Thirty years ago, belore our mail 
boxes were as stuffed with junk mail, it 
was possible to send out a subscrip¬ 
tion offer for a magazine and get 10- 
12% of the people to subscribe. These 
days a 2% response is considered 
outstanding, with 1% being in the 
"good” range In the business. With to¬ 
day’s postage rates we have to figure 
at least 60c per letter sent out That’s 
$600 per thousand. At Si 3 for a year’s 
subscription and a 2% response we’d 
get 20 subscribers and S260 back for 
every $600 we spent. We didn’t go 
that route. 

Instead, I decided to let the publica¬ 
tion do the selling instead of letters. It 
costs around $5 to send five issues, 
so the question was, what percentage 
of the readers would pay to subscribe 
after getting the five issues? That’s 
about the same cost as sending eight 
letters. And eight letters might, at best, 
bring in a 16% response. So, have we 
been doing better than a 16% sale 
with fhe free sample route? You bet 


we have! 

Out of 1,027 expired free subs in 
January, only three didn’t renew! 
That’s right, we got a 99.7% renewal! 
Nothing like that has ever happened in 
the publishing business before, so I 
expect we’ll be getting excited write¬ 
ups in the publishing magazines. We 
should check and find out why the 
three didn't renew. Did they lose inter¬ 
est in amateur radio? Maybe they 
died? 

Radio Fun obviously is terribly ad¬ 
dictive. You tried it yet? The subscrip¬ 
tion price is a ridiculously low $12.97, 
though if it gets much thicker we’ll 
have to raise it just to cover the 
postage. You can give it a try by send¬ 
ing a check for $12.97, or credit card 
info, for 12 issues to Radio Fun, 70 
Route 202 N, Peterborough NH 
03458-1107. You can even call 800- 
257-2346 or fax us at 603-924-9327. 

The Fun advertisers are delighted. 
It turns out that my research was right 
. . . that our newcomers are the 
biggest spenders in the hobby by a 
wide margin. They’re buying tons of 
VHF rigs, low-band transceivers, HTs, 
packet TNCs, antennas, and so on. 
Wow. are they buying antennasl In¬ 
deed, without this new bunch of big 
spenders, the ham industry would be 
suffering far more seriously from the 
recession. Fortunately for our Fun ad¬ 
vertisers, much of the industry is still 
stuck advertising in QST t so the com¬ 
petition for this bonanza has been low. 

$12.97 may not buy much these 
days, but it’ll get you 12 months of 
Fun. 

A Bigger, Fatter 73? 

If you’d like to see more pages of 
construction articles and equipment 
reviews in 73, that’s easy. No, my edi¬ 
torials won’t get longer, the additional 
pages will be used for more articles. 
Like back in the late 1970s and early 
1980s. 

How can we do that? The formula 
is simple: For every extra page ol ad¬ 
vertising we’re able to sell you’ll get an 
additional page of articles. So how can 
we attract more advertising? Your 
complaining to the advertisers might 
help a little, but probably not much. 
They advertise in the magazines 
claiming the highest circulation. So, if 
we have 65,000 paid readers and 
QST has 130,000, that’s where most 
of the ads are going to go. 

How come QST has double our cir¬ 
culation? And what, if anything, can be 


done about it? Well, 73 was doing fine 
until 1 had to sell it 10 years ago. 

I’d started a bunch of computer 
magazines back when the microcom¬ 
puter industry was just getting started. 
Eventually the megapublishers with 
deep pockets came along and offered 
me a choice of selling my magazines 
to them or going out of business. 

I got the best offer I could for my 
entire publishing company. That left 
me with no way to publish 73, so that 
went along with the computer maga¬ 
zines and I had to start all over again 
to build a new publishing business. It 
took a while before I had a big enough 
organization to be able to take back 
73. By that lime the computer publish¬ 
er had come close to killing iL The cir¬ 
culation was down to half, and so was 
the advertising. There were an awful 
lot of disgusted ex-readers and angry 
ex-advertisers. And once you make 
customers mad they are incredibly dif¬ 
ficult to ever get back, so we’ve been 
kind of limping along at half strength 
ever since. 

I made a deal to publish 73 on con¬ 
tract, as a way to save It. I put my edi¬ 
torials back in and increased the con¬ 
struction projects and equipment re¬ 
views. Then, last year, I swapped CD 
Review for 73 and finally got back the 
ownership. Now I’d sure like to get it 
growing again and make it the biggest 
magazine in the ham field ... the way 
it used to be. 

If every subscriber would get just 
one other ham to subscribe, we’d real¬ 
ty raise hell with QST. Once we have 
even close to their readership we’ll get 
plenty of advertising and be fatter than 
they are. All it takes is circulation. 
Many advertisers aren’t happy with 
QST but it’s got the largest circula¬ 
tion. 

Subscriptions to 73 are $20 a year, 
so if you can get at least one other 
ham to send us $20 for a subscription, 
I’ll have one whale of a magazine for 
you. One without all that baloney club 
news which fills so much of QST 

We are, by the way, the only ham 
magazine which has Audit Bureau of 
Circulation certified circulation num¬ 
bers. The others we have to trust that 
they’re not . . , er. . . being generous 
in their circulation estimates. But then, 
they wouldn’t lie, would they? Not just 
to get more advertising dollars from 
gullible advertisers. It would never 
even occur to me to accuse my es¬ 
teemed publishing colleagues of such 
villainous perfidy. 
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By the way, while it’s a no-no for 
me to go on the air and solicit 73 sub¬ 
scriptions, there’s nothing to prevent 
you from bringing up the subject when 
you run out of more important things 
to talk about ... if there are any. It 
sure beats those old tired weather re¬ 
ports and cliche recitals of your equip¬ 
ment and antenna model numbers. If 
enough readers keep mentioning the 
magazine, It’ll gradually begin to seep 
Into even a few of the denser con¬ 
sciousnesses. 

Your reward for all this? Firstly, l 
can assure you that you will be richly 
rewarded In heaven. I have connec¬ 
tions. Secondly, you’ll start having 
more magazine to read. A lot more. 
And the more stuff we have, the more 
fun you’ll have reading it. We might 
even get your juices going and get you 
off dead center and into satellite com¬ 
munications or something. 

That Lap of Luxury Deal 

There’s this myth about Wayne liv¬ 
ing in luxury on the enormous profits 
from 73. Har-de-har. Oh, I can’t com¬ 
plain ... but that’s because other ven¬ 
tures have done well. Ask anyone who 
knows me and you’ll find that NSD 
stands for never spend a dollar. I’m 
cheap. And whenever I do manage to 
end up with some money I quickly in¬ 
vest it In a new venture, thus getting 
rid of it. 

I think I mentioned that Sherry and I 
spent a week in Rome in April this 
year, When you're rich you can travel, 
right? Well, it turns out that the more 
you can get your business to charge 
things on a Continental Airlines Master 
Card, the more free trips you can take. 
Our week in Rome, complete, cost 
$551. Fine hotel, great meals, sight¬ 
seeing everything, the works. You 
don’t have to be rich, just smart. 

Sherry has had three extravagant 
things she’s wanted us to do. Her 
how-to-dance videos have been doing 
well, so she’s arranged for us lo fly to 
London on the Concorde, spend a 
week, and come back on the QE2. 
Maybe next year we’ll do the Orient 
Express. 

We’ll be leaving Dec. 9th, In case 
your wife has some extra money 
stashed away and you'd like to join us. 
We get back the 19th. There's a spe¬ 
cial combo price, so it's a way to get in 
two big events in one trip. Your wife 
won't forget it. Heck, neither will you. I 
did a Concorde trip 10 years ago and I 
still remember every minute of It. I’m 
still using the Concorde playing cards 
to play cribbage. And win. Nobody 
beats me at cribbage. Nobody. 

If you're interested let me know and 
I'll have Sherry get you the details. It’ll 
be even more fun if we’ve got some 
friends like you along. 

Are You a Dreadful Bore? 

I'm still getting endless letters com¬ 
plaining about how boring most ham 
contacts are. They’re not talking about 
you , are they? When’s the last time, 
when they were signing off, that some¬ 
one told you how much fun they’d had 
talking with you? Will they give you a 
call the next time they hear you on the 
air? Do other chaps break in at the 
end of a contact to tell you they’ve 
been listening and enjoying it? 

Continued on page 74 





From the Hamshack 


Keith Bruno KC4ZW, Orlando FL change callsigns, QTH, and a signal re- 
Wayne—Your last issue of 73 inspired port with some old guys who have nev- 

me to finally take some time out of my er done anything but pound on those 

schedule and write. Let me first state brass keys. Heck, if I need CW lo 

that you have a fine magazine and it is “punch through" in bad conditions, 1*11 

the best amateur radio publication in hook up my multimode controller and 

existence, hands down. I have read type on the keyboard and let it send 

them all. but have only kept up my sub- CW. 

scription to yours. 

I agree with almosl all of your opin- Adam Halle N0VCL/AE, Sterling 
ions, especially those relating to the OH Wayne—I am writing in response 

farce called government Most of your to your editorial in the May 1993 issue 

ideas for change are very logical. Un- of 73. You were right about schools. I 

fortunately, that is precisely why the am 14 years old and l am home- 

government will probably never listen to schooled. We are wrapping up our sec- 

them. ond year. I have enjoyed homeschool 

You are always bashing the educa- very much. These two years have gone 

tional system of our ‘fine" country and I by faster than any two years in public 

would like to further reinforce that opin- school. 

ion. I am a product of our poor educa- For science (up until April of this 
tional system. I graduated from high year), I studied radio and electronics 

school In 1983, nowhere near prepared theory. 1 began studying for my Techni- 

for the real world. I can honestly state cian Class license in October 1992. On 

that I was bored with most of the sub- April 6, 1993, I upgraded to Extra 

jects in high school, except for comput- Class. While getting school credit, I did 

er science. Luckily, I got a great job something I enjoyed doing. I could not 

right after high school working for the have done this in public school. Now I 
world’s largest defense contractor and have gotten my dad interested in ham 
had some great opportunities to pursue radio and he is studying for his Techni- 
my first love, computers (my second cian license. 

being amateur radio). Also. I agree with your editorials on 

I have to say, though, that if one EMR. Keep up the good work. Your 

wants an education, it is out there. Ideas are very good, and they get better 

Ninety-five percent of everything I have as more research is done on this sub¬ 
learned about computers, and ninety- ject 

nine percent of what I have learned 

about amateur radio I have learned on Bruce Williams N9JCV, Lake Villa 
my own. Right now I am enrolled in the IL Six months ago I purchased an ICOM 
NRI course for Radio Electronics and 728.1 love it I had a problem with it (the 

hope to get my General Radio Tele- preamp went out). I sent it back to 

phone Operator's License. There is no ICOM for warranty repair and it was 

one who is responsible for my educa- back in my shack two weeks alter I sent 
tion and my well-being except me. I It away. 

hate it when people grumble about how Yes, I bought a kit also. I purchased 
they never had a chance, or that the a Ramsey 30m transceiver, spent three 
world owes them a living. Baloney! Get hours putting it together, and it works 
out there and get yourself an education. like a charm. 

Stop complaining about your life and do I used to work all SSB, 100 watts. I 
something about it. got my WAS, WAC and DXCC (applied 

My wife is always making fun of me. for). I am now very Interested in QRP 

I am 27 years old now and always operation and building. By the way, 73 

seem to get involved in what she calls does a great job supporting QRP en- 
‘old men’s hobbies." It is a shame, but deavors. I think everyone should cut 

at the club meetings I go to almost ev- their power by 50%. What nicer bands 

eryone is over 40, with most of the guys we would have. 

In their 50s. I may see one or two kids, Wayne, I don’t agree with everything 
but that’s it. you write, but I always read your column 

And as for offering any help, forget from front to back as soon as I get 73. 
it! No one, not even the local amateur 

radio shop, is even helpful. As a matter Oh? What In hell don't you agree 
of fact, they all seem to have this attl- with ?.,. Wayne 
tude that if you don’t already know, then 

they are not going to take the time to Bill Eaton N90TZ, Elgin IL Wayne, 
explain il. Pitiful! along with so many other hams, I enjoy 

1 have taken your advice to try 73. The deciding vote for 73 vs. CQ or 

something new and have gotten into any other publication is your editorials, 

packet. Again, I had to dig through the It’s so refreshing to hear intelligent, 

manuals and call the manufacturer lo well-thought-out ideas and viewpoints, 

figure oul how to connect it to my com- Of yet I’ve found no point of contention, 

puter and radio. I want to figure out how although I suspect we may differ on reli- 

to link my two computers together with gious ideas. 

some software like PC Anywhere. I fig- In January 1992, my partner (I’m a 
ure if they can do It over the phone, paramedic) was browsing through a 

then I should be able to do it over the handie-talkie sale pamphlet “Neat look- 

radio. ing scanner," I said. From that point on 

I have a no-code Technician license. my understanding of ham radio as a by- 

I got it before they even had a formal gone hobby of yesteryear, consisting of 

no-code test, about two months after an oversized, tube-operated transceiv- 

they came out with it. I do not plan to er, a Morse code key and an antenna 

upgrade until the code requirement is that made neighbors nervous, has 

dropped. I really have no desire to ex- changed. I was licensed in March and 
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have loved the hobby. I’ve met many transmit and wind up having to correct 

hams, all of whom have confirmed my nine out of every 10 words they trans- 

pastor’s comment of ham radio as “a mit. 

gentleman’s hobby.” From these meet- What is the point of all this CW talk? 
ings I’ve seen everything from 20 meter The vast majority of hams cannot work 

DX to ATV balloons and ATV with the CW due to lack of skill and understand- 

shuttle spacecraft! Needless to say, this ing of that very mode. Extras Included, 

keeps my motivation alive to upgrade Any ham radio operator who wants to 

and expand. The only thing that holds work CW should pass a real code test 

me back is time and money (not neces- and have a CW endorsement on his li- 

sarily in that order). cense before he Is allowed to operate 

Frustrations? Yes. The pathetic lack on the CW bands. I believe CW is limit- 
of any substantial, in-depth conversa- ed compared to modern data methods, 
tion. On my attempts to initiate such, but it has its place, 
the normal response is, “Oh, that’s in- Which leads me to the question of 
teresting . . . Well, what kind of radio no-code licenses. I do not feel code 

are you using?" or "How’s the weath- ability should be required for ham radio 

er?” Once in a while it works, though. operators not operating CW* In my 

Here’s a new thought on the ser- opinion, all the different license classes 

vice/hobby issue: Any hobby that re- are not necessary, 
quires initiative and learning, that may An entry level amateur radio opera- 
lead one to higher education, etc.— tor test should cover theory on the ba- 

keeps kids off the streetl—is a service. sics because everyone needs basic 

II may lead someone to your editorials knowledge to build on. Past that, the 

and get them thinking. Now, that’s ser- test taken should depend on which 

vice! mode of communication you plan on 

Now for my pocket review: the Yae- using, 
su FT-415 2 meter handie-talkie. After a Operators should understand the cir- 
year and a half of almost daily opera- cuitry, bandwldths, etc. used in their 

tion, the only problem I’ve encountered mode of choice so they know how to 

so far is that the click stops on the fre- use it properly on the air within the 

quency dial quit clicking and stopping. technical regulations set forth by the 

My dial began to turn freely, scooting up FCC. It is too bad the testing is not di- 

and down frequencies with annoying rectly in the hands of the FCC anymore, 

speed. Being an excited newcomer to I see no problem with a $35 license ex- 

the hobby, I bypassed factory service amination/renewal fee. 

and fixed it by slipping a small plastic I think it is terrible that anyone can 
tube over the dial post and replacing buy books with the exact questions and 

the knob. This makes for a nice snug answers to the amateur exams in them, 

dial which still functions well. I’ve al- That should be stopped. Whatever rule 

ways received good reports on audio has to be changed should be changed 

quality. A fine feature ol most handie- to end this cheating. 

talkies is that your hand gets burned if I do not think the UHF frequencies 
you talk too long, keeping a check on are so important to ham radio. Some 

the motor-mouth syndrome. should be available to experimenters, 

^ . 1L . ... , , but the ham radio role as a back-up 

Fixing things yourself. What are communications system I think Is a nat- 
you, some kind of troublemaker. . . . ura | f or the |_|p ran g e Most commercial 
Wayne communications, except for Maritime 

Mobile, have abandoned HF in favor of 
Richard Monjure, Covington LA satellite communications. Hams could 
Wayne, I see comments about other be a natura | t 0 f,n this "void." The new 
hams in your column. There are all digital modes make this feasible, 
kinds of people in radio, and they talk 
about varied topics. Topics such as 

racial separatism, homosexuality, poli- Richard—I'm not aware that I have 

tics, etc., are offensive to some, but suggested a limitation on discussion 

there is a bigger Issue Involved. That is subjects on the air. I am opposed to the 

“Freedom of Speech,” which Is in our use of bad language, even though that 

Bill of Rights and in the Communica- is protected by the Constitution. It isn't 

tions Act of 1934. So, as unpleasant as necessary to offend people. As far as 

certain topics are, I would not shut up religion and politics are concerned, I 

those who discuss them as long as they like Glasgow's quote: “ The fewer the 

operate according to the radio regula- facts, the stronger the opinion." I enjoy 

tions. talking politics and religion on or off the 

I make my living in radio. I know the air, as long as I’m talking with a thinking 

limitations of CW. but it is still possible person and not a zealot, 

to send a telegram via CW, despite Fine on CW, But why bother testing 
what some writers in ham radio maga- the code when someone using it has to 

zines say. A large portion of the world’s be able to copy to do It? That's self- 

merchant ships still use CW. The rea- testing. 

son many hams cannot accept this is The microwave ham bands probably 

that so very few hams really understand won't be a problem for long. Satellite 

CW. bands are going to be in such enor- 

If you cannot copy 20 WPM you can- mous demand that we'll lose 'em all 

not expect to handle traffic efficiently on fairly soon. Too bad. It would be fun to 

manual Morse circuits. The ability to re- have a ham satellite system which 

ceive code using a typewriter is also a would allow an unlimited number of us 

requirement. You hear hams who say to communicate anywhere in the world 

they copy “words, not letters." Come 24 hours a day. With spread spectrum, 

onl You cannot copy that way and ex- this is possible. There’s an outfit here in 

pect to have the accuracy required for NH developing just such a system. It'll 

traffic handling. make it possible for any car, truck, boat, 

The professional CW operator musl ship, etc., to be In constant communica - 

have readable sending at a good tion anywhere with any fixed or mobile 

speed. Automated keying is a must, un- stations with voice or data. I doubt 

less you are good on the key. What do there’ll be much more of a need for 

you hear on the ham bands? Operators ham emergency services once this gets 

who equate skill with speed. They send going. It's a kind of super cellular tele¬ 
taster than they are able to legibly phone. Cheers... Wayne jjj| 




Number 2 on your Feedback card 


FCC Relaxes Business 
Restrictions _ 

The Federal Communications Commission 
has enacted a major change in the law restrict¬ 
ing amateur radio use for personal business 
and public service. Under the new rules, it will 
no longer be a violation to order a pizza or 
make an appointment via amateur radio. The 
Commission has acted to amend the Part 97 
Amateur Service rules allowing for more flexibil¬ 
ity in personal business and public service 
communications. 

The amendment permits licensees to use the 
amateur service frequencies to assist with pub¬ 
lic service communications at races, parades, 
and educational activities. Personal communi¬ 
cations which will no longer be prohibited in¬ 
clude making appointments, ordering food, and 
collecting data for the National Weather Ser¬ 
vice. 

Effective 30 days after publishing in the Fed¬ 
eral Register (approximately September 15th), 
here is what you can do (with some exceptions) 
on tile ham bands: 

Any amateur-to-amateur communications 
are now permitted unless: 

a. Specifically prohibited. These include: 

1. Music (except for incidental space shuttle 

music); 

2. Communications facilitating a criminal act; 

3. Messages obscured by codes or ciphers; 

4. Obscene or indecent words or language; 
and 

5. False or deceptive messages, signals, or 
identification. 

b. Transmissions for compensation. The follow¬ 
ing exceptions apply: 

1. Morse code practice and information bul¬ 
letins (special criteria); 

2. Classroom teachers using ham radio in 
the classroom. 

c. Transmissions for the pecuniary benefit of 
the station control operator or his or her em¬ 
ployer. 

The following communications are permitted, 
but not on a . regular basis" (not defined by 
the FCC): 

1. Communications which could be reason¬ 
ably furnished through other radio services; 

2. Notices concerning sale or trade of ama¬ 
teur station apparatus; and 

3. Retransmissions of government provided 
space shuttle, propagation, and weather fore¬ 
cast broadcasts. 

Here are some examples of the old and new 
part 97.113 which covers prohibited communi¬ 
cations: 

OLD RULE: No amateur station shall trans¬ 
mit any communications which promotes the 
business or commercial affairs of any party. If 
anyone profits financially, it is an illegal trans¬ 
mission. 

NEW RULE: An amateur may not be paid, 
direct or indirect, for his voluntarily provided 
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communications. 

OLD RULE: Except for emergency commu¬ 
nications, the ham bands may not be used as 
an alternative to other authorized radio ser¬ 
vices. 

NEW RULE: Amateur-to-amateur communi¬ 
cations which could reasonably be furnished 
alternatively through other radio services will 
now be permitted on the ham bands—although 
not on a regular basis. This will allow amateurs 
to legally participate with the Weather Service, 
police and fire departments, parks and forestry 
service, and many other local, state, and feder¬ 
al agencies. TNX Westlink Report, No. 654, 
July 29, 1993, and W5YI Report, Issue 16, Au¬ 
gust 15, 1993. 


Technician is Hot Ticket 

The Technician Class amateur radio license 
is maintaining its accelerated growth rate of 
20%—by far the fastest growing ham class. 
Before 1991, amateur radio overall grew at on¬ 
ly a sluggish 3% rate. Today, that figure is a 
healthy 10%. If the rate of growth of amateur 
radio continues on the track it’s on now, we will 
surpass one million licensed ham operators by 
1998- 

In 1985, only one amateur In five was a 
Technician. But since the arrival of the Code¬ 
less Technician Class in 1991, the demograph¬ 
ics have shifted significantly. Today, one third 
of all hams are Techs. TNX W5YI Report, Is¬ 
sue 13, July 1, 1993. 


2 Meter Transmitter for 
AMSAT Phase 3P _ 

The AMSAT Phase 3D Satellite will don a 
snappy new 2 meter transmitter, designed and 
built by Mike Dosett G6GEJ. This task will be 
undertaken as part of AMSAT-UK's participa¬ 
tion on the international project team. Mike de¬ 
scribed his proposed design at the recent AM- 
SAT-UK Colloquium held at the University of 
Surrey in England. 

Together with the 70cm uplink receiver be¬ 
ing constructed in Germany, the AMSAT-UK- 
supplied 2 meter transmitter forms a mode UV 
station, (also known as Mode B on OSCAR). 
Current users of Mode B on OSCARs 10 and 
13 can look forward to better performance with 
the launch of the new bird, slated for April 
1996. 


Calling All Home-Brewers 

The Radio Amateurs of/du Canada are mak¬ 
ing a call for papers for the Technical Sympo¬ 
sium of their First National Convention. Papers 
concerning both the technical and practical as¬ 
pects of ham radio are welcome. Subject areas 
include; HF, VHF, and UHF communication 
methods and techniques, packet, AMTOR, RT- 
TY, AMSAT, and EME. 

The papers will be featured in a 30-45 


minute presentation and a 15-minute G & A 
session with the audience. They will also be 
printed in the Technical Proceedings of the 
First National Convention of R.A.C. 

R.A.C. Convention ’94 will take place in Cal¬ 
gary. Alberta, Canada, July 29-31, 1994. For 
further information please contact: G.W\ (Ger¬ 
ry) Shand VE6BLI , 55—51551 Range Road 
212A, Sherwood Park, AB, T8B 1B2 Canada; 
(403) 922-2099, FAX (403) 438-4398. 


Clinton is High on Hams in 
Space _ 

The president of the United States, no less, 
took time out of his busy schedule recently to 
extol the virtues of the Shuttle Amateur Radio 
Experiment (SAREX) program. While talking 
to the STS-57 mission astronauts on a special 
hookup, President Bill Clinton said: "I under¬ 
stand that later in the mission Janice (Voss) 
and Brian (Duffy N5WGW) are going to be talk¬ 
ing with schoolchildren around the world. I just 
want to tell you how much I appreciate the fact 
that you’re making an international education 
project out of this mission. That’s very impor¬ 
tant to me." 

Astronaut Brian Duffy responded: “Mr. Presi¬ 
dent, we find that using amateur radio is an ex¬ 
cellent way of communicating with children ail 
around the world, and we’re also able to excite 
them by using space and science." 

President Clinton concluded: “You may be 
on this mission, creating thousands of scien¬ 
tists for the future just by the power of your ex¬ 
ample and by this direct communication. I think 
sometimes we underestimate the impact that 
human contact in an enormously impressive 
setting like this can have on children across 
the world—not only those with whom you taJk, 
but millions of others who will just see it and 
know that it happened.” TNX Westlink Report 
No. 653, July 15, 1993 and W5YI Report, Is¬ 
sue 13, July 1, 1993. 

Alkaline Batteries Rise 
From the Dead _ 

Look out NiCds (nlcads)—technology has 
given new life to spent alkaline batteries. Until 
recently, alkalines were considered throw-away 
types. Now Rayovac Corporation has unveiled 
an improved alkaline cell and recharger combo 
that blends the advantages of alkalines with 
those of NiCds. 

The low cost Renewal battery comes fully 
powered and ready to go. Rayovac says it 
lasts up to three times longer than a NiCd when 
new—however, the cycle-hours decrease to 
about the same as a NiCd after about 25 
charges. The new battery also can hold a 
charge for five years (compared to three 
months with a NiCd) and shows no susceptibili¬ 
ty to the dreaded memory effect of NiCds. TNX 
Electronic Products, No. 3, August, 1993. Q 



Number 4 on your Feedback card 


More Gadgets for Your 

MFJ-9020 

Add features to this great QRP rig. 

Robert W. Vreeland W6YBT 


L ike many hams, I just can't leave ham 
radio at home. The ideal traveling sta¬ 
tion should be lightweight and compact 
and should also have sufficient power for 
use with indoor antennas. The MFJ-9020 is 
the ideal basic building block for such a 
station. I have added an extra audio ampli¬ 
fier. some keying modifications and a 
lightweight power supply. For hotel room 
use. I built a short inductively-loaded 
dipole and a 20 watt amplifier to drive it. 

Although the MFJ-9020 audio is quite 
adequate under normal conditions, some 
hams may want a little more volume. 
Therefore, Fve added an LM380N amplifi¬ 
er using the circuit provided by the manu¬ 
facturer (Figure 1). The LM380N has a 
gain of 50 but I wanted a gain of 10 so I 
added a five-to-one input divider consisting 
of a 22k resistor and a 4.7k resistor. The 
0.02 p.F capacitor rolls off the high fre¬ 
quencies to reduce noise. 

Photo A shows the method of mounting 
the amplifier using the MFJ speaker 
mounting screws. The original mounting 
nuts were left in place to serve as spacers, 
providing adequate clearance between the 
circuit board and the cabinet. Note that the 


circuit board has been cut to fit the contour 
of the speaker. The strange tunnel on top of 
the LM380N is a sheet-copper heat radia¬ 
tor, grounded and soldered to pins 
3,4,5,10,11 and 12. The white wire was 
disconnected from the speaker and recon¬ 
nected to the amplifier input. The amplifier 
ground was connected to the speaker and to 
the original brown ground wire. Of course. 
I connected the amplifier output to the free 
speaker terminal. Power for the amplifier 
was taken from the two rear terminals on 
the MFJ power switch. The amplifier is 
used only with the loudspeaker. I have 
found that my old 2000 ohm Telex earpiece 
works much better than the earpieces de¬ 
signed for 8 ohm outputs. 

The MFJ keying, although crisp and 
clean, was a little bit too solid for my taste 
so I decided to soften it, as shown in Photo 
B. This was done by bypassing to ground 
the output of the 78L05 regulator (U8), us¬ 
ing a 47 |±F capacitor in parallel with a 220 
ohm resistor. A 1N4005 protective diode 
was connected across the 78L05 as shown 
in Figure 2. This modification was done 
without drilling any holes and without re¬ 
moving the MFJ circuit board. The regula¬ 


tor (U8) is located at the left near the front 
of the circuit board. I very carefully sol¬ 
dered a piece of #26 hookup wire to the 
regulator output lead on the top side of the 
circuit board. (A voltmeter was used to lo¬ 
cate the 5 volt output lead.) The other end 
of this wire was connected to a terminal 
strip which I mounted on the MFJ antenna 
connector using one of the existing mount¬ 
ing screws. The 47 fiF capacitor and the 
220 ohm resistor were then mounted on this 
terminal strip. 

The manufacturer has thoughtfully pro¬ 
vided a circuit board trace bringing the 
keyed 12 volt supply out just in front of the 
relay. The 1N4005 was connected between 
this point and the terminal strip. The keyed 
12 volt bus was also brought out through a 
100 ohm 1 watt resistor. This was connect¬ 
ed to a red pin jack mounted in one of the 
unused holes on the rear panel. The jack is 
used to control my 20 watt amplifier for 
semi break-in. 

The RF amplifier uses a pair of 600 volt 
Supertex VN0660N5s (Supertex Inc. 1225 
Bordeau Dr., Sunnyvale CA 94088-3607). 
High-voltage MOSFETS are nice because 
they can be powered directly from the recti- 



Photo A. The audio power amplifier was attached using two of 
the original loudspeaker mounting screws. Note the tunnel-shaped 
sheet-copper heat radiator at the lower right. It is soldered to the 


LM380N . 



Photo B. A double exposure showing the keyed RF envelope before 
modification (above) and after (below). The horizontal time base is 5 
milliseconds per division. 
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amplifier for semi break-in. 


(led and filtered 120 volt line without the 
need for a step-down transformer. The am¬ 
plifier was built into a 4" x 6" plastic card¬ 
file box. Radio frequency transformers are 
used for the input and output to keep the 
high voltage inside where it belongs. High- 
voltage MOSFETS have been improved 
considerably in the last few years. Our am¬ 
plifier runs at 50% efficiency and will 
withstand moderate antenna mismatches, 
but that is a subject for another article. A 
general discussion of high-voltage MOS- 
FET amplifiers was published in RF De¬ 
sign (Vreeland. R.W.: “An Ultra Light- 
Weight Transmitter Using High-Voltage 
MosFcts.” August 1985. pp. 46-50) and in 
QEX (Vreeland. R.W.: “Notes On a Light- 
Weight Portable CW Transmitter With a 
Transformerless Power Supply,” June 
1988. pp. 11-13). 

Add a Dipole 

The station (Photo C) was completed by 
the addition of a 12 volt regulated supply 
(Edlie TE626-24: Edlie Electronics. 2700 
Hempstead Turnpike. Levittown NY 
11756-1443). Did I say completed? Well, 
not quite, What good is a station without an 
antenna? And how do you fit a half-wave 
dipole into a hotel room? The obvious an¬ 
swer is the inductively loaded dipole 
shown in Figure 3. The coils are wound on 
sections of 1-1/16" outside diameter PVC 
water pipe using Archer 278-1218 #22 
gauge hookup wire. The method of anchor¬ 
ing the wire is shown in Figure 3. The wire 
was threaded down through one hole and 
up through the adjacent one. I fed the 
dipole through a 22-foot length of RG- 
58/U (Archer 278-971). 

Tuning was done by adjusting the 
lengths of the end sections. A bowline was 
tied in each end to form a loop for support¬ 
ing the antenna. The end sections for my 
antenna are 38 inches long as measured to 
the outer end of the loop. It is best to start 
with at least 42 inches of wire to allow for 
pruning. I have found the MFJ-207 SWR 
Analyzer to be indispensable for this pur¬ 
pose. When properly tuned the antenna will 
cover the entire tuning range of the MFJ- 
9020. The antenna should be mounted in 
the clear. Metal lath walls will cause detun¬ 


ing. as will aluminum-backed insulating 
material. 

The question of the possible existence of 
non-lhermal RF health hazards has not yet 
been answered. Until it has, it would be 
best to hang the antenna a reasonable dis¬ 
tance from the operator and to refrain from 
running high-power. As a former 75 meter 
AM mobile operator, I have been exposed 


to moderate RF fields without noticeable ill 
effects. For this reason I take a fairly casual 
attitude toward moderate RF exposures. 
However, you should make your own deci¬ 
sion. In these days when intelligent people 
worry about exposure to 60 Hz magnetic 
fields that are only one one-hundredth as 
strong as the magnetic field of the earth, 
how careful can you get? BQj 



Figure 3. Hook-up wire and PVC water pipe were used to construct this portable 
antenna. All measurements are in inches. 



Photo C. Ready to go. The ponable station was completed by the addition of a two-pound 
power supply (left) and a two-pound RF amplifier. Note the old reliable J-37 key mounted on 
a piece of circuit board. 
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Number 5 on your Feedback card 


Universal Automatic Minimum 
Power Control for AMTOR 

Use just enough punch to get the job done. 

by Ed C. Miller N7APE 


M ost of the digital communications in 
the ham bands is done at whatever 
power setting the operator chooses. I am 
sure most hams would prefer to operate 
at the minimum power needed, but with 
AMTOR it would require virtually constant 
adjustment. 

The circuit described here was inspired by 
the automatic power control (for AMTOR) 
unit developed by Carl D. Gregory K8CG. It 
was designed for use with transceivers using 
external voltage control power adjust. The 
circuit presented here is for use with any 
SSB transceiver being used on AMTOR. It 
senses the same TNC signals as Carl's cir¬ 
cuit, but uses that information to adjust the 
TNC audio level to the transmitter—and 
thus the power output. If no error signals are 
detected by the TNC, the transmitter power 
will be gradually reduced until an error is 
detected. It will then increase the output 
power level until no errors are detected. 
Thus, the transmitter power output will gen¬ 
erally be at the minimum level necessary for 
reliable communication, meeting the FCC’s 
requirement. 

Although this circuit was designed for use 
with an AEA PK-232 TNC, it should be 



Photo A. Audio control unit (with cover 
removed). 
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adaptable to other units with only minor 
modification. And, because it controls the 
transmitter audio level, it should work with 
any SSB rig. 

The main unit is on a small circuit board 
mounted inside the TNC. It interprets the er¬ 
ror signals from the TNC. Its input includes 
ground, +5 volts, and the outputs of four of 
the TNC LED drivers, one of which enables 
the power control feature in the ARQ mode. 
All of the digital activity is conducted on 
this board. Its output consists of one shield¬ 
ed two-wire cable that plugs into the power 
control section, which is an L-pad with an 
FET for the output leg. This pad is connect¬ 
ed between the TNC transmit audio and the 
transmitter audio input. One wire provides 
initial bias to the FET, and the other the 
control voltage to the gale of the FET With 
this installation, no traces are cut, so the 
TNC can easily be returned to its original 
condition. 

Control for this circuit is provided by 
the indicator driver ICs. If the TNC is in 
AMTOR mode, whenever an error is detect¬ 
ed the RQ, PHASE, or OVER indicator 
driver is enabled. The voltage at pins 12 and 
13 of the 4093B goes negative, which in 
turn causes pin 3 to also go negative. C5 is 


gradually discharged, increasing the negative 
bias on the gate of the FET, reducing the loss 
in the T-pad consisting of Ra and the FET 
impedance. This increases the audio level to 
the transmitter, increasing its power output. 
When the power is raised to the point where 
no errors are detected, NAND Gate 2 will go 
positive, and the transmitted power will be¬ 
gin to gradually reduce. This constant auto¬ 
matic control of the RF output allows AM¬ 
TOR usage at the minimum level necessary 
for reliable communication. 

In any mode except AMTOR, the ARQ 
LED will not be lit, thus pins 5 and 6 of the 
4093 will rise to +5 volts. Pin 4 will go neg¬ 
ative, quickly discharging C4 and increasing 
the drain to source impedance of the FET to 
a very high value, causing minimum loss in 
the T-pad. This sets the transmitter output 
power to maximum in all modes except AM¬ 
TOR. 

Construction 

The layout and construction of the main 
board is not critical. It can be mounted with 
metal brackets, using the two main board 
mounting screws. Care in mounting is im¬ 
portant to prevent damaging the TNC board. 
Remove the bolts, then insert them in the 


















Photo B. TNC rear view with unit installed. Photo C. Suggested main hoard mounting. 


mounting brackets. Place a mica (or other 
insulated) washer over the front bolt and a 
small metal lock washer over the rear bolt, 
before re-inserting the bolts. These washers 
are important in preventing damage or the 
introduction of a short in the TNC board, 
and to provide its case ground connection. 

The four status sensor wires arc most eas¬ 
ily connected to the appropriate LED nega¬ 
tive connections on the indicator board. Ex¬ 
treme care should be used in making these 
connections as some of the LEDs have PC 
board traces very close to them. 

The T-Pad unit was made of one-sided PC 
board, with a metal cover. It plugs into the 
RADIO 2 connector on the rear of the TNC, 
and the RADIO 2 cable plugs into it. This 
compact design and layout minimizes RF in¬ 
terference; however, it does require a steady 
hand and small tools for its construction. Of 
course, it is not necessary to have the cable- 
connector assembly made in a cable-end 
configuration. It would work equally well in 



PARTS LIST 


Main Board 

D1.D2.D3.D4. j 

D5.D6 

1N914 Si Diodes 

C-1 ,C-2 

180 pF poly capacitors 

C-3 

10 jiF 25 volt electrolytic capacitor 

C-4 

0.1 jiF 15 volt ceramic capacitor 

C-5.C-6 

47 fiF 25 volt electrolytic capacitor 

R-1.R-2 

15,000 ohms carbon 1/4 watt 

R-3.R-5.R-8 470 ohms carbon 1/4 watt 

R-4.R-6.R-7 4.700 ohms carbon 1/4 watt 

R-9 

2,200 ohms carbon 1/4 watt 

R-10 

22,000 ohms carbon 1/4 watt 

R-11 

1,000 ohm trimmer potentiometer 

R-12 

1 megohm carbon 1/4 watt 

1C 4093B 

Quad dual NAND gate 

Cable Connector Board 

Ca 

100 \if 10 volt electrolytic capacitor 

Cb.Cc 

0.1 ^F 15 volt ceramic capacitor 

Qa 

2N 5457 N-Channel FET 

Pa 

5-pin male header 

Ra 

1.500 ohm carbon 1/4 watt 

Sa 

5-pin iemaie header 

A set of both drilled and etched PC boards is 

available for $5.25 plus $1.50 S&H from FAR 

Circuits. 18N640 Field Ct.. Dundee IL 60118, 


a small metal cabinet, with the male connec¬ 
tor on it and a suitable cable to the TNC ter¬ 
minated in a five-pin female header. 

Only one adjustment is required for setup: 
With the TNC operating in any mode other 
than AMTOR, adjust the trimmer resistor for 


maximum audio output to the transceiver. It 
should be set just to the point where maxi¬ 
mum audio output is reached. 

In AMTOR mode, this unit will provide 
an output power-control range exceeding 20 

to i. "Hi 



Figure 2. a) Main unit PC board pattern; h) Audio unit PC hoard pattern. 



Figure 3. a) Main unit PC hoard parts placement diagram; h) Audio unit PC hoard parts 
placement diagram. 
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Number 6 on your Feedback card 


The Challenge of QRP 

An introduction to low power operation. 

by Michael Bryce WB8VGE 


H am radio has become pretty comfort¬ 
able for most of us. Just about anyone 
can chase DX with a modem 100 watt mi¬ 
croprocessor-controlled transceiver. But 
just try that using minimum power! That’s 
the challenge of QRP. There’s nothing like 
working a rare DX station with only 1 watt 
to sharpen your operating skills. But, of 
course, there’s much more to QRP than 
DXing with low power. 

What is QRP? 

Well, it depends on what side of the 
fence you happen to be on. To me, QRP is 
RF output from a transmitter that is 5 watts 
or less, regardless of the input power to the 
transmitter. If you have 50 watts input and 
only 3 watts output, you’re QRP to me. 
Your transmitter efficiency is really bad, 
but you’re still QRP. 

On the other hand, if you’re working the 
CQ World Wide DX contest, and you’re 
running a kW, by turning the amplifier 
off—thus dropping your power down to 
100 watts—you’re now QRP! In fact, let’s 
take this one step further. Suppose the DX 
station you’re listening to says, “QRP only 
please.” Snap! Off goes the amplifier. 
You’re now QRP and you make your con¬ 


tact with 100 watts. That’s far from operat¬ 
ing with low power. 

QRP is one of the internationally rec¬ 
ognized Q-signals meaning: “Shall I 
reduce power?” Or: “Reduce power to 

_watts.” Most hams have adopted it 

to identify low power equipment or opera¬ 
tion. The QRP ARCI has formally adopted 
the power level of 5 watts as QRP This is 
measured as output power from the trans¬ 
mitter. For really low, low power work, the 
term “milliwatting” has replaced the aged 
term “QRPp.” The popular fire ball trans¬ 
mitter on 28 MHz proved it is possible to 
transmit coast-to-coast with 25 milliwatts! 
That’s less power than the dial lights con¬ 
sume in most transceivers. 

QRP is a great place to make new 
friends. QRP is a subculture within ham 
radio. Usually, when I tell someone I’m 
running QRP, the QSO changes from the 
usual, “Rig here is Kenwood and the 
weather here is warm” to a real chat with 
an interested human operator on the other 
end. 

Building Your Own 

Nothing in the world can beat the feel¬ 
ing of working a station using home¬ 


brewed equipment—a QSO with gear you 
constructed with your own hands. The 
warm fuzzy feeling will last for days after 
the QSO is over. That’s a feeling you don’t 
get when operating the newest micropro¬ 
cessor-controlled SSB transceiver. 

One of the most challenging and satisfy¬ 
ing things a QRP operator can do is build 
his or her own gear. Best of all, you don’t 
need to be a rocket scientist or an electron¬ 
ics engineer to build your own rig. In fact, 
QRP projects are especially suited for the 
neophyte in home-brew construction. 
Building a transmitter is relatively easy. 
Usually there’s a wide tolerance range for 
parts, and most transmitters are built 
around straightforward circuits. Sometimes 
the transmitter is nothing more than a one- 
transistor oscillator coupled to an antenna. 
Only a handful of parts are required to pro¬ 
duce 2 watts on most frequencies. You'll 
be astonished by the amount of DX you 
can work with just a spoonful of parts. 

Because most QRP projects are simple, 
you usually won’t have trouble finding 
parts for the rig. A well-stocked Radio 
Shack can supply you with all the parts re¬ 
quired for a 75 meter CW transceiver. 
Companies like Mouser Electronics and 



Photo A . The Ten-Tec Argonaut II is a full-featured QRP transceiver. 
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Photo B. Low power means portability. In this case, its a solar-pow¬ 
ered QRP wagon. 






Phoio C. Home-brew haven. Here is NR I As QRP “ship in a bottle ” setup. 


Digi-Key will take small orders for one- 
sees and twosecs. Several hams have start¬ 
ed their own companies supplying small 
parts just to the home-builder and the 
QRPer. 

IF you have a hard time getting the parts 
all lined up, several different companies 
Turnish rcady-to-go kits, too. Kits range 
from the very simple Roner by the G-QRP 
club, to the fully synthesized ARK-40 
from S & S Engineering. 

Sometimes the challenge of QRP comes 
from assembling a transmitter in the small¬ 
est possible chassis. Pve seen rigs built in 
pill bottles, band-aid boxes, a match box, 
and even a Sucrets box. 

Most QRP construction projects center 
around building QRP transmitters. There’s 
nothing stopping you from rolling your 
own receiver either. The popular direct 
conversion receiver makes a perfect mar¬ 
riage for the QRP transmitter. A direct 


conversion receiver is sensitive, and easy 
to build. Or you can go with several of the 
simpler superhet designs offered in 73. 
Many of these simpler designs rival the 
performance of much more complex re¬ 
ceivers. 

There’s one more advantage to low 
power operation—TVI is almost unheard 
of with QRP, 

Equipment for QRP Use 

If you are a licensed ham, then you can 
operate QRP without spending one cent! 
All you have to do is reduce your output 
power and, snap! You're QRP. It really is 
as simple as that. You don't need to heat 
up the soldering iron if you choose not to, 
although you will be losing a gratifying 
part of the QRP environment. 

All you need is already on your operat¬ 
ing table—your HF transceiver. You don’t 
need a special QRP rig to enjoy low power 


operation, although there are commercial 
transceivers made especially for the low 
power enthusiasts. The popular Ten-Tec 
Argonaut II is a modern microprocessor- 
controlled QRP transceiver sporting all 
kinds of bells and whistles. The monoban¬ 
ders so popular today normally run QRP at 
5 watts or so. Many commercial rigs, such 
as the ICOM IC-735, are easy to adapt to 
low power operation. 

There’s lots of used gear on the market, 
too. The popular Heathkit HW series of 
CW transceivers will still provide a lot of 
fun for very little cash layout. Used Ten- 
Tec Argonauts 505, 509 and the 515 pro¬ 
vide 80-10 meter coverage plus SSB. 

QRP and Other Frequencies 

Alas, QRP is not only for HF use. 
Special QRP days have been set aside 
for the OSCAR satellites. Running too 
much RF on the uplink may damage 



Photo D. The popular Heathkit HW-S and HW-9 CW-only QRP Photo E. A simple home-brew transmitter like this will provide world- 
transceivers. These are great funf wide communications without you laying out large amounts of cash. 
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or shorten the life of the bird’s battery 
system. 

Then there’s meteor scatter and moun¬ 
taintopping using low power It’s possible 
to work numerous states under favorable 
conditions using 100 mW of RF on 10 
GHz. QRP is very much alive on frequen¬ 
cies above 30 MHz. 


Lower Your Electric Bill, Too 

Do you own an HT? Then you’ve more 
than likely gone QRP at one time or an¬ 
other 

How many times have you said, ‘Tve 
switched to low power How is my signal 
into the repeater now?” Perhaps it was un¬ 
known to you at the time, but you had just 


discovered two important facts about QRP 
First, you don't need full power all the 
time to have dependable communications. 
Second, running QRP will stretch your 
battery's life, greatly expanding your abili¬ 
ty to communicate longer without plug¬ 
ging in. 

Because QRP equipment is normally 


QRP Q&A 


Ever since my Novice days, I’ve been running QRP. I've collected files full 
of letters Irom hams all over the world asking about low power communica¬ 
tion. 

There seemed to be a pattern developing in the questions, so I picked out 
some of the more common ones. Here they are, in no particular order. Enjoy! 

What is QRP? 

QRP is a term adopted from the international RQS signals meaning to re¬ 
duce power. Hams have taken this term and Its meaning to be low power. 
Generally, QRP Is 5 watts or less from the transmitter, regardless of the input 
power to the transmitter. If you hear someone on 40 meters calling CQ QRP, 
he (or she) Is calling for a low power station. More than likely, they will be us¬ 
ing low power, too. 

What is QRPp? 

QRPp is the older term for RF power of 1 watt or less. That extra small a p’ 
meant really low, low power, generally under 1 watt. That term has been re¬ 
placed by the term “milliwatting." While it may be hard to believe, you really 
can work around the world with an output power of 50 milliwatts! There have 
been many hams working DXCC with only 100 milliwatts to the antenna. II is 
hard to do, but not impossible. 

What are the most popular QRP bands? 

There really is no one band more popular than the others. You’ll find QRP 
operation everywhere from DC lo light. But, some consider the 40 meter 
band around 7.040 MHz to be QRP Central. You can also find some action 
on 7.035 MHz and 7.060 MHz. In the winter time, when summer QRN is 
down, 80 meters is very popular during long cold nights. There is QRP activi¬ 
ty on 160 meters, too. 

The 30 meter band is a QRPer's delight! Try 10.106 and up for low power 
signals. Then, let's not forget about the 20 meter band either. This is by far 
the most popular ham band when it comes to working DX. Low power opera¬ 
tion used to be located around 14.060 MHz, but alas, other forms of digital 
signals have been moving down, overtaking the QRP-calling frequency. 
Check the entire band for QRP operators—they’re everywhere on 20. You 
can find QRP signals on 17,15, and 10 meters, too. 

I’m not Into CW. Can I still operate QRP? 

CW is by far Ihe most popular mode of QRP operation. It’s partly because 
CW transmitters are easier to build than SSB rigs. With CW. you get more 
bang for Ihe watt, too. But, QRP is not only CW, it’s any mode you want 
to use. including FM or SSTV. Remember QRP means low power—not CW 
only. 

Do I need to change rigs or equipment to operate QRP? 

Of course notl Most of today’s rigs can be easily turned down from a front- 
panel control. You'll end up with tow transmitter efficiency, but you won't have 
to spend a dime. 

How about antennas? All I have is a simple dipole. 

No matter what power level you use in amateur radio, the better the anten¬ 
na, the better your signal will be. Use a good grade of feedline and get the 
antenna as high as possible. 

I enjoy a good contest now and then. How can I compete with other sta¬ 
tions rf I run only 2 watts? 

Most of Ihe major contests, such as the CQ World Wide DX contest, 
Sweepstakes, and even Field Day, have special low power sections. You only 
compete against others within the same power class. You don’t have to worry 
about the guy running a kW because you are not In the same class. 

I know many QRPers like to build their own gear. I'm not much of a 
builder. Can I purchase a commercial QRP transceiver? 

It's too bad you don't like to build your own gear. You're missing out on a 
lot of fun. But yes, you can purchase a commercial QRP transceiver. Ten-Tec 


markets their Argonaut II QRP transceiver with all the good stuff we’re used 
to seeing in today’s gear. There are many other monoband rigs, such as the 
MFJ units, available. Tejas RF sells their popular Backpacker II fully assem¬ 
bled and tested. 

Almost all of the circuits I’ve seen in the last few issues have been 
solid-state transmitters. How about us guys with boxes full of tubes? 

II is the 1990s and today’s technology Is solid-state and microprocessors. 
But, If you want, you can stilt use a vacuum tube in a QRP transmitter. The 
best place to look for a circuit is in an old copy of the ARRL Handbook. Begin 
looking with the early 70s and work your way back to the ’50s. Parts for 
those circuits may be next to impossible to locate, unless you have a really 
big junk box. 

Can I operate packet or AMTOR? 

Yup! Sure can. Again. QRP simply means low power. Any mode of com¬ 
munications is suitable for QRP, with Ihe exception of moonbounce! I’ve had 
some great QSOs using AMTOR wilh less than 4 watts PEP. 

Are there any QRP clubs to join? 

Yes! As a matter of fact, I’m the publicity manager for the QRP ARCI, the 
largest QRP club in the world. If you would like to have one of the info kits, all 
you need to do is send $2 to me (2225 Mayflower NW, Massillon OH 44646) 
and I'll have one in Ihe mail to you Ihe next day. 

The Michigan QRP Club also serves low power enthusiasts with the 5- 
Walter. Published four limes a year, 5-Waller makes for great reading. 

There is also the G-QRP club. Based in England, they publish SPRAT , 
which is full of construction projects. 

I like to collect awards. Can I still do so with QRP? 

Yes! There are many, many awards issued just for QRP operation. These 
range from a WAS with QRP endorsement to the Miles Per Watt Award. 
Many other contests also provide a special QRP award such as the ARRL’s 
Sweepstakes or Ihe CQ World Wide DX contest. 

What are some of the limits of QRP? 

QRP is not push-button communications! There will be times when your 2 
watls just won’t cut it. Band conditions, QRM, sunspots, and QRN all take 
their toll on a 2 watt signal. There will be times when your 2 watts or RF won’t 
be enough to make a contact. 

Some modes don’t seem to work as well as others. SSB, for example, is 
much harder to do wilh QRP power levels because everyone likes that arm¬ 
chair copy. You won’t be armchair copy most of the time on SSB. 

AM phone is really tough on QRP! It’s possible to work coast-to-coast with 
AM phone on the 10 meler band using QRP, but on 75 meters and 40 meters 
it’s not going to fly. 

I’m on a limited budget. Would QRP be the best way to go to enter ham 
radio? 

QRP means low power, not inferior equipment! Don’t get the two mixed to¬ 
gether. You could pick up an HW-7 at a hamfest for under $50 and have a 
ball, or your could drop five grand for an ICOM-785, turn the drive down, and 
run QRP, too. While il is true you can pick up a brand-new rig such as the 
MFJ QRP monoband rig for about $150, compared to about $1,000 for an 
entry-level 100 watt rig. going QRP would save you money, but at a cost of 
only one band and being stuck with CW only. 

If I start to operate QRP, what’s in It for me? 

No matter what you do in life, you get out what you put in. QRP really 
boosts your ego. Breaking a DX pile-up with 2 watts will keep a smile on your 
face for weeks. Working the West Coast with 1 watt from a transmitter you 
put together with your own hands is one of the best ways to generate those 
warm fuzzy feelings. 

II you're tired of the quick, “Hi. Rig here is blank. Wealher here is blank" 
type of QSO, give QRP operation a try. And if it’s nothing else— it's FUN! 
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much smaller, power requirements are eas¬ 
ily meet with small batteries. A QRP 
transceiver is ideal for taking ham radio 
with you. You can easily carry a complete 
HF rig, including batteries, in a backpack. 
Hiking, camping or even white water raft¬ 
ing lakes on a whole new meaning now 
that ham radio is aboard. There’s also the 
possibility ham radio could save a life or 
two while you’re out camping. 

Battery power is all you need for world¬ 
wide communications from your home, 
loo. In fact, most QRFers enjoy operating 
their gear from batteries. Solar power and 
QRP operation go hand-in-hand to supply 
all the energy requirements of even the 
busiest ham. 

During a natural disaster, your QRP 
transceiver may be the only 
source of communications from 
the disaster area. During electri¬ 
cal outages, running your ham you* 
gear QRP style takes on a whole ^ 


59 on phone; with QRP. you’ll be QRZ? 
QRZ? the station calling. Working WAS 
with QRP SSB is a real challenge! But, 
then again, many, many times, Fvc been 
599 with 1 watt to the antenna. Thai’s part 
of the thrill of QRP, you never know what 
will happen. 

Efficiency is the Key to QRP 

I know you’ve heard it before, about the 
guy who works DX with a set of old bed 
springs. Well, that’s not going to cut it with 
QRP operation. You need the best antenna 
system you can muster up. Don’t get me 
wrong, you don’t need an antenna farm 
containing enough aluminum to build a B- 
52 to operate QRP successfully—but it 
wouldn’t hurt, either! 


new meaning. 


Getting Started UlSCLS 

The best way to start in the ^ 
fascinating world of QRP is to 
simply reduce your transmitter tl 

power a little bit at a lime. This 
gets your feet wet without loo 
much pain. You can make a contact at, say, 
100 watts and then slowly reduce your 
drive until you’re at only 50 watts. Drop 
the power down again, and then again. 
You’ll really be surprised as to how low 
you can get before the signal becomes un¬ 
readable. 

QRP is not push-button operating! If 
you're used to making a contact on one 
call, then an adjustment in thinking is in 
order. Anyone can work station after sta¬ 
tion, many times over, using less than per¬ 
fect antenna systems with 100 watts. 
That's not so with QRP operating. 

If you’re used to getting 599 reports, 
you'd better be ready for lots of 349 and 
239 reports. With 100 watts, you’re always 


“During a natural disaster, 
your QRP transceiver may be the only 
source of communications from the 
disaster area. During electrical outages, 
running your ham gear QRP style 
takes on a whole new meaning 


Antennas are placed as high in the air 
as possible. Only the best quality fecdline 
is used between rig and antenna. Resonant 
antennas instead of trapped mulliband 
antennas provide the QRPer with im¬ 
proved efficiency. Anything you can do to 
increase efficiency will improve your 
chances of making a solid QSO. 

Operating Hints 

There are many techniques for success¬ 
ful low power operation. Sometimes one 
particular technique will work this time, 
and then fail the very next day. Here are 
some of the many techniques Tve found to 
be helpful in keeping the logbook filled 
with QSOs. 


Get to know the bands and how they op¬ 
erate. Use propagation aids to find out 
what band will be open and for how long. 
Why, you might even want to find out how 
to figure out the propagation charts in the 
back of 73. There are disks full of comput¬ 
er programs to help you determine the 
MUF, or Maximum Usable Frequency. Us¬ 
ing these programs will improve your QRP 
score. If the bands are dead, you might as 
well heat up the soldering iron and work 
on a project; QRP and crappy bands don’t 
mix together well. 

Tune the band looking for stations call¬ 
ing CQ. Answering the loudest station 
sending CQ helps, loo. Another method 
is tail-ending a QSO. You tune around 
until you find a QSO in progress. After 

_ the two stations have signed, you 

call the loudest one. Most of 
the time you’ll hear your call 
)tllv coming back. This is by far 

J the most popular method of QRP 

he operation. 

If you only want to fill up your 
logbook, then work the slate-side 
^ contests. The West Virginia QSO 

parly will provide you with 
lots of quick QSOs. Why? Be- 
cause you’re an extra two points 
to the other station. You don’t 
have to be in the contest to work contest 
stations. 

Here’s a strange one. Check out dead 
bands for activity. You never know: I’ve 
heard DX stations calling CQ on suppos¬ 
edly dead bands. It only lakes a few min¬ 
utes to tune around the high end of 10 me¬ 
ters for a quick check, even if the comput¬ 
er says the band is dead. 

Anyone Can Operate QRP 

A different frame of mind is all that is 
needed. It’s the idea of doing more with 
less. QRP operation is surprisingly easy, 
fun, and a whale of a good time. It may be 
exactly what you need to put some snap 
back into ham radio. EJ 


ONV SAFETY BELT CO. 

P.O. Box 404 • Ramsey. NJ 07446 

800-345-5634 

Phone & FAX 201-327 2462 


ONV Safety Belt With Seat Harness 

^ . $89.95 

Order Desk Open 

ONV Tool Pouch $15.95 

V*' 

Add S4.00 For Handling VISA M/C CHECK 


ONV Bell W'O Seat Ham 

$74.95 


CIRCLE 102 ON READER 5ERVICECARD 


/ Full Duplex Autopatch 
/ 911 Emergency Access 
y Reverse Autopatch /Toll Restriction 
/Voice Mail /Voice ID's / BSR X10 
/Voice/Tone/DTMF Paging /Scheduler 
/Links /Programmable Courtesy Tones 
/Hardware Logic I/O /HF Remote Control 
/Morse Code Practice /Remote Base 
PCRC/2 Combines the power of your 
XT/ATplattorm with a high quality play and 
record voice digitizer creating the ultimate 
repeater controller. faun $695 

Fax:563-4716 BBS: 286-1518 GS 


MORSE CODE MUSIC! 


SENSATIONAL NEW WAY TO LEARN 
CODE—Do Aerobics, Sing, Jog, or Drive 

while learning code! A fun & easy way to 
learn or retain Morse Code skills. Now the 
secret is yours with this amazing syncronized 
breakthrough! Great for Novice, Technician 
or the classroom. Order: 

“THE RHYTHM OF THE CODE” 

Version 2 cassette today! 

Send 59.95 and we ll pay the shipping to: 

KAWA RECORDS 

P.O. Box 319-ST 
Weymouth, MA 02188 

Check or money order only We ship all orders wlllim 5 days. 
Overseas please add 52,00 lor air mail. 

MA residents add 5% sales tax. 
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73 Review 


Number 7 on your Feedback card 


Michael Bryce WB8VGE 


The Backpacker II 

40 meter transceiver. 


Tejas RF Technology 
P.O. Box 720331 
Houston TX 77272-0331 
Telephone: (713) 879-9300 
Fax: (713) 879-9494 
Price Class: $159.95 plus S&H 


O perating QRP has always been a lot of 
fun for me. Operating QRP in the woods 
all by yourself, with a rig you built with your 
own hands, is a delight beyond words! You 
can join in the fun for yourself with the Back¬ 
packer II 40 meter transceiver from Tejas RF 
Technology. 

The Backpacker II 

The Backpacker II is based on the popular 
W7EL direct conversion receiver. The Back¬ 
packer II is an 1992 updated version using a 
doubly-balanced diode ring mixer. The Back¬ 
packer II has replaced the transistors used in 
the original version with low noise op amps. 
The results are outstanding! An improved 
method of frequency control is the hetero¬ 
dyne oscillator and mixer. In the Backpacker 
II. the VFO does not run at the same frequen¬ 
cy as the transmitter. The VFO instead oper¬ 
ates between 6.0 and 6.2 MHz in a Hartly os¬ 
cillator configuration. This prevents RF from 
getting into the VFO and causing frequency 
shift or drift during key down. You get a 200 
kHz segment of the 40 meter band with the 
VFO. 

This method also allows the Backpacker II 
to operate on any single band (including 20. 


17 and 15 meters) without losing stability due 
to VFO drift at the higher operating frequen¬ 
cies normally used in a direct conversion re¬ 
ceiver. You could put the Backpacker II on 
any frequency by changing the output filters 
and tuned circuits. To make a band change, 
you’ll need to change the crystal in the het¬ 
erodyne oscillator and change the tuned cir¬ 
cuit following the mixer. The tuned circuits in 
the amplifier stage will also need to be 
changed and the Backpacker II retuned. A 
band change kit is $10 and includes the 11 
parts required for a band change. In a way, 
the Backpacker II is really a monoband CW 
transceiver for 40, 30, 20, 17 and 15 meters. 
Of course, you can have only one band at a 
time. 

A RIT circuit rounds out the VFO control 
scheme. The RIT control features a center- 
detent position allowing easy zeroing of the 
RIT. You cannot turn the RIT function off. The 
range of the RIT is +/- 1.5 kHz. There is a 
spot control to find your signal in the receiv¬ 
er’s passband. 

The Receiver 

The Backpacker II uses the Mini-Circuits 
Labs TUF-1 doubly-balanced diode ring mix¬ 


er. Along with this mixer, additional filters re¬ 
duce interference from the 40 meter broad¬ 
cast stations. If you’ve ever operated a direct 
conversion receiver on 40 meters at night, 
you’ll really relish the front end in the Back¬ 
packer II, 

A low noise amp is used as an AF pream¬ 
plifier. The other half of the op amp acts as an 
active low-pass filter designed to allow fa¬ 
tigue-free CW listening. 

SSB Sounds Good, Too! 

An LM380 audio amplifier gives the Back¬ 
packer II plenty of audio to drive a small 
speaker. If you're used to a direct conversion 
receiver with a wimpy LM386, you’ll be in for 
a nice surprise at the amount of audio coming 
from this little rig. You can get a maximum of 
2 watts of audio into an 8 ohm load with the 
LM380. A speaker is not included in the kit, 
but there is room-a-plenty to add one to the 
case if you wish. A front-mounted 1/8-inch 
jack for a headphone is included. In fact, all 
the controls for the Backpacker II are mount¬ 
ed on the front panel. 

A second op amp provides an active CW 
bandpass filter. The two-position CW filter 
provides a 180-cycle bandwidth on CW-1 and 
a 110-cycle bandwidth on CW-2. Both filters 
are peaked at 750 cycles. You can set the 
bandwidth to the wide position, effectively re¬ 
moving the filter from the audio line. With the 
filters out, the bandwidth is approximately 2.2 
kHz wide. A sidetone is injected to the audio 
channel and its injection level may be set to 
your own liking. The sidetone volume tracks 
along with the audio control. 

The Backpacker II uses differential keying. 
This is a fancy way of saying the rig shapes 
the CW signal and switches over to transmit 
before the RF reaches the antenna. The time 
sequence differential, keying properly and 
timely, performs several T/R functions. The 
Backpacker II keys very nicely. It has elec¬ 
tronic QSK keying, making for silent QSK 
keying with no relay chatter breaking the quiet 
of the woods. The receiver draws 25 mA with 
no signal to about 100 mA with reasonable 
volume. The entire Backpacker II weighs in at 
a mere 23 ounces. 

The Transmitter 

The transmitter is made up of one driver 
stage and the PA. The VFO signal is applied 
directly to the driver via a trimmer. This pot 
can be used to set the output power of the 



Photo A. The Backpacker II is at home in the woods. The 40 meter version is pictured here with 
a 10 watt solar panel and a 6.5 amp/bour gel battery providing the juice. 
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Backpacker II. A 2SC799 provides the bang 
for the transmitter. The Backpacker II will pro¬ 
duce about 2 watts output on 40 meters, 
more than enough to provide worldwide com¬ 
munications. The PA is protected against 
high SWR by a 36 volt zener diode. The 
transmitter output is fed into a half-wave low- 
pass filter to suppress any harmonics. The 
transmitter requires 12-14 volts at 300 mA. 

The transmitter uses an RCA phono jack 
for the antenna. Thinking Bill was just being 
cheap. I wondered why he did not use an 
SO-239—until I read through the manual. 
The silk-screen for the antenna jack is ap¬ 
plied low enough to allow the builder to add 
an antenna jack of his choice. You can use a 
SO-239 or a BNC connector if you wish. Of 
course, you can always just use the RCA jack 
supplied for the antenna. 

Putting It Together 

My Backpacker II came already assembled 
and tested so I did not have the pleasure of 
building it myself. For those looking for a di¬ 
version for the weekend, the Backpacker II 
is going to make you feel right at home with 
the soldering iron. However, the Backpacker 
II is not for someone building their first kit. 
A good basic knowledge of soldering 
and knowing what a diode looks like and 
how this guy goes on the PC board is a must. 
All coils come fully wound and ready to be 
installed. 

The case needs mentioning, too. It's solid 
5052 aluminum with epoxy silk-screened let¬ 
ters. They're tough enough to be washed with 
Formula 409 and still remain on the alu¬ 
minum. Thankfully, there are no holes in the 
cabinet for dirt, twigs or critters to move in. 

There are many wires connecting the three 
PC boards together. It would be very easy to 
get messed up and put the wrong wire 


MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY 



WITH TEC-200 FILM 


JUST 3 EASY STEPS: 

• Copy circuit pattern on TEC-200 film 
using any plain paper copier 

• Iron film on to copper dad board 

• Peel off film and etch 

convenient 8 l £ x 11 size 
With Complete Instructions 
SA T1SFACTION GUARANTEED 
5 Sheets for $3.95 1 0 Sheets only $5.95 
add S ] .50 postage NY Res. add sales tax 

The MEADOWLAKE Corp. 

Dept. SE P.O. Box 497 
Northport. New York 11768 



Photo B. Under the hood of the Backpacker II you can see the 
transceiver’s three vital PC boards. 


in the wrong hole. 

A highlighter pen 
would be very use¬ 
ful in keeping track 
of what wire goes 
where. 

The manual con¬ 
tains all you could 
ask for in getting 
your Backpacker II 
on the air. There’s 
even a section on 
antennas. There is 
a complete parts 
list and a set of 
oversized PC parts 
placement dia¬ 
grams. Full adjust¬ 
ment and set-up 
procedures are in¬ 
cluded. If you can’t 
get it to work, there 
is also a trouble¬ 
shooting guide to 
help you track 
down the trouble. 

The Backpacker II 
comes with a 90- 
day parts warranty. 

Out in the Woods 

Running the Backpacker II in the woods 
proved to be a lot of fun! I used a random 
wire for an antenna and a small Ten-Tec an¬ 
tenna matcher. A small 10 watt solar panel 
and a 6.5 amp/hour gel battery provided the 
power. 

Using a high performance direct conver¬ 
sion receiver is hard to describe. Signals 
seem to POP out of a noiseless background. 
There are no birdies to contend with and no 
phase noise from a PLL to get in the way. 


The time sequence differential keying proved 
very nice and the QSK worked quite well. 
With a nominal 1.5 watts out, there is enough 
bang to make things interesting without fret¬ 
ting about the batteries going flat. 

I made contacts all up and down the East 
Coast using the Backpacker II. It’s a solid 40 
meter transceiver that I know you’ll have a 
good time with. It's even more of a delight 
when you’re working the world from your own 
stump in the woods. Q] 


?COM® SPECIALIST 

SALES AND SERVICE 

Technician for 17 years with ICOM can 
revitalize your old equipment...or trade 
in for new. 

CAP or MARS mod performed on 
purchases at no extra charge, if 
requested at time of sale. 

***SERV1CE: $50 per hour*** 

# *NO MINIMUM * FAST TURNAROUND* * 

ITECH 

Lewisville West Center 701 S. I-35E. Suite 115 
Lewisville. TX 75067 
(NW comer 1-35 & Fox Ave.) 

Phone: 214/219-1490 * FAX: 214/219-1667 

WA5WZD WB5QCY 

Fred Palmer Bea Palmer 

(Also service KDK S buy inoperative equipment) 

CIRCLE 295 ON READER SERVICE CARD 


Low-Angle Radiation and a 
Gi gahertz of Coverage on vhf/uhf! 
The FLYTECRAFT" Model CFN 

• The Model CFN is the ultimate 
compact, nigged antenna for 50 to 
1.3 Uhz use. (Transmit from 144 to 
1.3 Ghz) • Average SWR - 1_5 
across transmit range. • Amateur 
radio licensees operate all bands - 
2M, 220, 450, 900, and 1.2 Ghz 

• Novices! Ideal for operation in 
220 or 1.2 Ghz band for which you 
have privileges. • Low vertical 
angle radiation • Large capture area 

• Rated 200W • Use indoors or out: 
CFN is lightweight, but tough - 
withstands hurricane-force winds. 

• Instant assembly - ideal for 
permanent, portable, or Field Day! 

• Attractive, strong design. Unique, 
futuristic appearance; 23.25" high. 


Built with pride & sold worldwide - flytecrafit* usa 


FLYTECRAFT™ Model CFN - S79.95 

Send Check or S Order to: FLYTECRAFT “ P.O. Box 3141 
Simi Valley CA 93093 - Add $5.50 s/b continental U.S. 
VISA/MC PHONE ORDERS [ Satis faction Guar. | I 
800-456-1273 M-F 9A-5P (PT) 805-583-8173 

CIRCLE 251 ON READER SERVICE CARD 



Listen 
for them 
on the 
air! 
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Number 8 on your Feedback card 

The RASER Revisited 


How this superior HF dipole antenna can be improved L 

by James E. Taylor W20ZH 


T he original article on the RASER (‘The 
RASER: A Novel Wire Antenna Sys¬ 
tem," by James E. Taylor W20ZH, 73 Ama¬ 
teur Radio Today , September 1992) showed 
how a dipole can be extended to provide en¬ 
hanced gain with a length much less than the 
normal two half waves in phase. This was 
accomplished without the need for either a 
high-impedance feedline or an external an¬ 
tenna tuner. Both end-fed and center-fed op¬ 
tions were described. This article will show 
how I increased the gain of the RASER ap¬ 
preciably while using an improved coupler 
circuit, which also provides decreased feed¬ 
line radiation. 

The RASER Concept 

The center-fed RASER for 75 meters is 
comprised of a dipole lengthened by self- 
resonant Divided Coherent Radiator (DCR) 
sections on either side of the center feed 
point. Since the RF currents in the adjacent 
DCR sections are essentially equal and in- 
phase, the antenna shown gives a power gain 
of roughly a factor of two over the normal 
figure-eight pattern of a classical dipole. 
Such a 20-section RASER is shown in Fig¬ 
ure I. Each DCR section is comprised of a 
chosen length of wire, which acts as an in¬ 
ductor, and a capacitor which, together with 
the inductor, forms a series resonant circuit. 
The wire length was chosen to be 57 inches 
and the corresponding capacitance was 750 
picofarads. Figure 2 shows the scheme for 
mounting the capacitors, which were potted 
in insulating foam. I adjusted the antenna to 
resonance by changing the lengths of the 
two terminator wires and by selecting the 
capacitance in the coupler unit, shown 
schematically in Figure 3. The coupler unit 
used a bi filar-wound powdered-iron toroidal 
transformer for impedance matching. This 
20-section RASER was used at W20ZH for 
over a year with outstanding results. 

How Can the RASER be Improved? 

Critical review of the above design gives 
rise to three constructive questions: 

I. Could the common-mode shield ra¬ 
diation be decreased by placing the shield 
connection at the tap on the transformer, to 
bring it closer to the electrical center of the 



Figure 2. Capacitor assemblies in the DCR. 


balanced radiator? 

2. Could the capacitor in the coupler unit 
be eliminated by direct connection to the 
feed line? 

3. Could the inductive component then re¬ 
maining at the feed point be counteracted by 
increasing the capacitive reactance of the 
terminators, i.e. by shortening them? If so, 
can the number of DCR sections then be in¬ 
creased to improve the gain, without a net 
increase in the overall length of the antenna? 

1 investigated each of these possibilities, 
and made the following improvements in the 
design. 

The Balanced Coupler Circuit 

The previous coupler circuit, shown in 
Figure 3, which involves a simple autotrans¬ 


former connection, can be redrawn as in Fig¬ 
ure 4 to clarify ground relationships. Refer¬ 
ring to Figure 4, the two halves of the RAS¬ 
ER radiator naturally comprise a balanced 
symmetrical circuit with a virtual ground at 
the center. It is apparent that the shield con¬ 
nection is not isolated from RF ground and 
should ideally be placed at this center rather 
than at the right-hand side as shown. The 
unbalanced feed system shown does not dis¬ 
criminate against common mode coupling 
with its attendant feedline radiation. The cir¬ 
cuit arrangement shown in Figure 5 would 
improve this situation by placing the shield 
connection electrically much closer to the 
natural virtual ground of the radiator. 

I experimented with this change (Figure 
5) and found that the RF current on the 



Figure 1. 20-sect ion RASER antenna (center-fed). 


Input 


<r 


Coaxial 

Feedline 


To + - 

10-Section DCR 
A Terminator *2 



Coupler Unit Schematic (center-fed) 


To 10-Section DCR 
A Terminator «1 


20 Turn Bffiiar 
(40 turns total) 


C: Fixed Capacitors (silver mica) 

Approx. 520 pF Total 

(Tunes Out Series Inductance) 

T: 20 Turns Bifilar-Wound 
on Amidon T-200-2 
Powdered Iron Core 
(Matches Input Resistance Of Raser) 


Figure 3. Coupler unit schematic (center-fed). 



To 10-Section DCR 
Term!notion #2 


Figure 4. Original coupler unit (redrawn). 


73 Amateur Radio Today • October, 1993 29 









Figure 5. Original coupler unit—balanced input. Figure 6. Improved balanced coupler unit (no capacitor). 


shield of the coax, as measured by an MFJ H- 
field Antenna Probe, was decreased substan¬ 
tially. Resonance measurements using a noise 
bridge led to changes in the value of capaci¬ 
tance required for resonance. This is consis¬ 
tent with the measured reduction of common 
mode coupling, further confirming that the 
answer to question 1 above is “yes.” During 
these experiments I noticed a prominent reso¬ 
nance point some 100 kHz below the desired 
frequency of 3.953 kHz. This led to experi¬ 
ments answering questions 2 and 3 above. 

Elimination of the Coupling Capacitor 

As an experiment, I replaced the coupling 
capacitor by a direct connection, as shown in 
Figure 6. This leaves a substantial uncom¬ 
pensated inductive reactance at the feed 
point, which lowers the resonant frequency 


of the system. The measured resonant fre¬ 
quency of the 20-section RASER with the 
terminator lengths of 51’ 4" was lowered to 
below 3.7 MHz. Thus, the answer is “yes”— 
the capacitor can be eliminated. 

Re-Resonating the Radiator 

I then made the terminators incrementally 
shorter, which raised the measured resonant 
frequency of the radiator. Since the termina¬ 
tors had been made shorter I was able to add 
more DCR sections for greater gain without 
any increase of the overall space required. 
These experiments showed the desired deep 
resonance nulls on the noise bridge with 
very satisfactory bandwidth. Titus, the an¬ 
swer to question 3 above is also “yes”—the 
capacitor can be eliminated and the number 
of DCR sections can be increased. 


Thus, the procedure which I followed was 
first to add DCR sections and then to adjust 
resonant frequency by changing the length 
of the terminators. I found that increasing 
the number of DCR sections to 12 on either 
side of center and changing the terminator 
length to 29 feet gave a deep resonance null 
(signifying a pure resistance) on the noise 
bridge at a frequency slightly above 4.0 
MHz. This indicated that, for my available 
space of some 200'. I could increase the 
number to 30 DCR sections (15’ either side 
of center). The final RASER design is 
shown in Figure 7. 

The Final Design Values for Two RASER 
Radiators 

At W20ZH, a two-element phased array 
is used so it was necessary to optimize the 




LOOK WHAT’S FROM DATWA 

~..JHave You Seen These Great NEW Products 
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DAIWA 

MH-200 - Lightweight, folding "personal stereo"- type 
single earpiece headset and flexible boom mic. Inline 
locking or momentary P.T.T. switch. Models for Ken¬ 
wood, Icom, Yaesu and others. 

ME -300 - Tiny in-the-ear headset with high quality tie- 
^ clip mic and inline locking or momentary P.T.T. switch. 

For Kenwood, Icom, Yaesu and others. 

MB -400 - Compact, high quality gooseneck- type desk 
mic with P.T.T. and up/down buttons. Deluxe weighted 
j di-cast base. Superb audio. Complete with attractive 
foam windscreen. Models pro wired for Kenwood, 
Icom and Yaesu. 
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Compact, Full Duplex, GaAsFET Pre-amps! 

DI.A-25H - The perfect companion for dual band HT« while mobile! 25+ W kick on either 
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Amateur Software 
and Hardware for 
the Commodore User 


HRT-1 


ART-1 : A complete interlace system for send 
and receive on CW. RTTY (Baudot & ASCII) and 
AMTOR, for use with the Commodore 64/128 
computer. Operating program on disk included. 

$199.00 


AIR-1 : A complete interlace system for send 
and receive on CW, RTTY (Baudot & ASCII) and 
AMTOR. for use with Commodore VIC-20. 
Operation program in ROM. 

$99.95 


RIR-1 


5WL 

AIRDISK: An AIR-1 type op¬ 
erating program for use with 
your interface hardware. Both 
VIC-20 and C64/128 programs 
on one disk. $39.95 

AIR-ROM: Cartridge version 
of AIRDISK for 064/128 only. 

$59.95 

MORSE 

COACH 


SWL; A receive only cartridge for CW, RTTY 
(Baudot & ASCII) for use with Commodore 64/ 
128 Operating program in ROM. 

$69.95 


MORSE COACH: A complete teaching 
and testing program for learning the Morse 
code in a cartridge. 

For C64 or Cl28. $49.95 

VEC SPECIAL $39.95 


G and G ELECTRONICS 

OF MARYLAND 

8524 DAKOTA DRIVE, GAITHERSBURG. MD 20877 
(301) 258-7373 


CIRCLE 169 ON READER SERVICE CARO 


30 73 Amateur Radio Today • October, 1993 


























lengths of two parallel RASERS. This sim¬ 
ply involves adjusting the lengths of the two 
identical terminator wires until the desired 
frequency, in my case 3.9535 MHz, is ap¬ 
proached. The final design values are shown 
in Table 1. 

The differences between the two RASERs 
arc probably due to the proximity of nearby 
buildings, trees, etc. However, these mea¬ 
surements indicate a level of variation to be 
expected in other installations of this out¬ 
standingly effective antenna. 

Results 

The experiments described produced the 
serendipitous results of a simplified design 
which yields improved performance. The 
use of a coupler connection which is bal¬ 
anced to ground measurably decreases the 


feedline radiation due to common mode cou¬ 
pling. The elimination of the coupling ca¬ 
pacitor simplifies resonance adjustment and 
the attendant shortening of the terminator 
wires permits the insertion of 50 percent 
more DCR units to further increase the gain 
of the radiator. 

The modifications of the RASER de¬ 
scribed above were confined to the center- 
fed version because this configuration is 
suitable for my site. However, similar 
changes can be made in the end-fed arrange¬ 
ment. The procedure would only involve re¬ 
versal of the input connections to the trans¬ 
former in the coupler, elimination of the ca¬ 
pacitor by direct connection, and experimen¬ 
tal adjustment of the single terminator wire. 
All other adjustments should remain as de¬ 
scribed in the original article. Although the 


Terminator Lengths 

Table 1. 

Tap Position 

Resonant 

27’ 5* (east radiator) 

25 turns 

Frequency 
3.954 MHz 

26’ 2* (west radiator) 

26 turns 

3.948 MHz 


parameters indicated above are for the 75 
meter band, the design can be modified for 
any other band. This would involve using 
the steps of design described in the original 
RASER article, but scaled for the chosen 
frequency of operation. It would be interest¬ 
ing to see the performance of a RASER de¬ 
signed for, say, 20 meters, where a high 
gain, linear beam antenna could be realized 
for point-to-point DX communication. 

I have now used the 30-section RASER 
design in a two-element phased array for 
several months with even belter results than 
for the previous 20-section version. It is my 
perception that the directivity has been im¬ 
proved and the large capture area of the sys¬ 
tem for reception brings about a dramatic 
decrease in fading of the signals. Results ex¬ 
perienced when I have occasionally worked 
QRP stations lead me to believe that this 
would be an outstanding antenna for that ap¬ 
plication. 

I wish to acknowledge the patience of 
many hams who have given signal strength 
comparisons as I switched several available 
combinations of RASER elements. Q 


Updates 


Number 9 on your Feedback card 


Nine to 10 

Refer to the above article on page are as follows: C4 - 0.01 pF, C7 - 0.01 

56 in the July 1993 issue. KD4GR2 jiF, C8 - 100 pF. C9 - 0.01 pF, CIO - 
has pointed out a typo in the Parts List 10 pF electrolytic, 
for the converter, The correct values 


W ayne is mad as hell ...and he doesn't want you to take it anymore! 

Declare War! 

On Our Lousy Government 

Fed up with the mess in Washington? 

The mess in vour state capital? 

Poverty, crime, our failing schools? 

Wayne Green has solutions. 

Clever solutions. 

Wayne Green's unique reasoning is intriguing — even delight¬ 
ful. Whether you are horrified by his proposals or you embrace 
them, it is impossible to ignore the basic lesson he presents: It is 
time to bring logic — not emotions — to bear on America’s dilem¬ 
mas. His spin on America in the 90’s helps us to understand how 
simple the seemingly complex issues are. All it takes is looking at 
them from an entirely new viewpoint. 

Now available in one complete volume. Declare War! is full of 
thought provoking ideas and solutions to some of the most diffi¬ 
cult problems facing our country today. Reg U | ar price: $12.95 

Special For 73 Readers 
Only—$10.00 fplus $.V 50 shipping & Inn idling} 

Order Toll-Free: 800-234-8458 



INTRODUCING THE UNIVERSAL M-400 

A totally new concept in code / tone readers! 


■ Baudot 

■ SltorA/B 

■ ASCII 

■ Swed-ARQ 

■ FEC-A 

■ FAX 

■ POCSAG 

■ GOLAY 

■ ACARS 

• A RTTY-reader and tone-decoder In one! ■ DTMF 

• Easy to read two-llne 40 character LCD. ■ CTCSS (PL) 

• No computer or monitor required. ■ DCS (DPL) 

Forget the limitations you have come to expect from most "readers”. 
The self-contained Universal M-400 is a sophisticated decoder and 
tone reader offering an exceptional range of capabilities. TheSWL will 
be able to decode Baudot, SITOR A & B, FEC-A ASCII and SWED- 
ARQ. Weather FAX can also be decoded to the printer port TheVHF- 
UHF listener will be able to copy the ACARS VHF aviation teletype 
mode plus GOLAY and POCSAG digital pager modes. Off-the-air 
decoding of DTMF, CTCSS (PL) and DCS is also supported. The M- 
400 can even be programmed to pass only the audio you want to hear 
based on CTCSS, DCS or DTMF codes of your choosing. The M-400 
can run from 12 VDC orwith the supplied wall adapter. The American- 
made Universal M-400 is the affordable accessory for every short¬ 
wave or scanner enthusiast. Only $399.95 (+$6 UPS). 


Universal Radio 

6830 Americana Pkwy. 
Reynoldsburg, OH 43068 

♦ Orders: 800 431-3939 

♦ Info,: 614 866-4267 


FREE CATALOG 

This huge 100 page cata¬ 
log covers everything for 
the shortwave, amateur 
and scanner enthusiasts. 

Request It today! 
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73 Review 


Number 10 on your Feedback card 


by Steve Katz WB2WIKJ6 

The MFJ-451 
Morse Keyboard 

A perfect fist; right out of the box. 


MFJ Enterprises, Inc. 
P.O. Box 494 
Mississippi State MS 39762 
Telephone: (601) 323-5869 
Orders: (800) 647-1800 
Fax: (601)323-6551 
Price Class: $89.95 


A s an avid CW operator who uses this 
albeit archaic mode more than any other, 
I was overjoyed to see MFJ introduce their 
new MFJ-451 Morse Keyboard; finally, an 
affordable, state-of-the-art product that will fit 
into nearly anyone’s station and budget! Even 
better, this item is almost totally self-con¬ 
tained and requires no connection to a com¬ 
puter to make it work, allowing die-hard CW 
ops like me to take it portable. (I say “almost” 
self-contained because it does require a 
source of 12 VDC power and cannot be oper¬ 
ated from an enclosed battery—too bad. Its 
current consumption of about 250 mA DC—3 
watts!—would not allow a little 9 volt Duracell 
or Energizer to last very long, anyway.) 

I don’t know about you, but Pm really 
turned off by new products that take hours of 


set-up time and pouring through instructions 
to operate. This is probably why I only use 
computer software that is so intuitive it re¬ 
quires no more than loading in a disk to get 
going. The MFJ-451 is perfect for those of us 
who like to just “plug and play." Although it is 
supplied with a well-written, nine-page in¬ 
struction manual, reading the instructions is 
not prerequisite to using the keyboard as 
soon as you take it out of the box. I had mine 
on the air within about two minutes after the 
UPS shipment arrived! 

The MFJ Morse Keyboard is actually two 
items: The keyer, which Is enclosed in a tiny 
1-1/4" x 3-1/4" x 4-1/4" (HWD) black metal 
case that also contains the power ON-OFF 
switch, sidetone monitor volume adjust con¬ 
trol and monitor speaker; and the keyboard, 


which Is a standard PC-AT keyboard with a 
normal five-pin DIN connector Gust like any 
PC keyboard). The keyboard supplied by 
MFJ is made by Mitsumi Electric Co. in 
Malaysia and is of very high quality with an 
excellent “feel," but any AT keyboard will 
work as well. The manufacturer warns that 
use of an XT keyboard, or using an AT key¬ 
board switched to the “X” mode, will not work 
and may even damage the keyer, so if you 
don’t already have an AT-type keyboard, Pd 
surely recommend using theirs. Although 
there are other differences, an AT keyboard is 
most easily recognized by its row of 12 func¬ 
tion keys (FI-FI2) across the top, above the 
standard typewriter keys. (XT keyboards ordi¬ 
narily have just 10 function keys F1-F10, lo¬ 
cated on the left-hand side of the keyboard, 



Photo A. The MFJ-451 Morse Keyboard Keyer is primarily a keyboard, as you can see. The keyer electronics is all inside the tiny black box. The 
front panel contains only a volume control, status indicator LED , and sidetone volume control. 
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arranged in two vertical columns.) 

The keyboard supplied by MFJ with the 
Model 451 keyer has abbreviated operating 
instructions describing the 12 function key 
operations printed on a label placed in the 
upper-right corner of the keyboard. A key 
overlay or a long label placed above the 12 
function keys might be nicer, but this thing is 
easy to get used to, and once you’ve used it 
for an hour or so, there’s no longer any need 
to refer to the label, anyway. 

The keyer unit itself is so small and 
lightweight that it could probably be “velcro” 
attached to most rigs in an out-of-the-way lo¬ 
cation. You really don’t need to access its two 
controls (ON-OFF and sidetone monitor vol¬ 
ume level) at all if your transmitter or 
transceiver has its own sidetone and you 
switch power to the keyer along with your ra¬ 
dio. Although MFJ doesn’t mention this in 
their instructions, you could also run the key¬ 
er off a regulated source of 5 volts DC with a 
minor rewiring job internally: Just rewire the 
“output” terminal of the 7805 regulator chip 
U5 to the “DC input” jack on the rear panel of 
the keyer, and it will run on 5V; however, if 
you do this, be sure to never connect that 
jack to a higher-voltage source, or you'll risk 
destroying the 80C32 keyer chip U1! 

The keyer has just five rear-panel connec¬ 
tions: Keyboard In (five-pin DIN), Power In 
(12 VDC, using a standard 2.1 mm coaxial 
plug with center positive); Paddle In, which 
allows use of a conventional three-terminal 
electronic keyer paddle, should you decide at 
some times to not use the keyboard (3.5 mm 
stereo "mini” phone plug); External Speaker 
Out, to override the internal monitor speaker 
(standard 3.5 mm monaural “mini" phone 
plug); and Keyer Out, which is the keyed line 
to your transmitter (RCA phono plug). The 
keyer output can be arranged to key both 
positive and negative-polarity transmitters 
and comes factory-wired to support positive- 
keyed solid-state transmitters. MFJ calls this 
“direct” keying (as opposed to “grid-block” 
negative keying, used in many older, tube- 
type rigs) and uses a VN10KM power FET as 
the internal keying switch—a good choice of 
device for the application. 

Like all keyboard keyers I’ve seen, the key¬ 
er uses a buffer between the keyboard and 
the keyed output line, so you can “type 
ahead" of your actual sending speed, up to a 
maximum of 200 characters. Adjusting the 
keyer sending speed to be precisely the 
same as your typing speed will result in "real 
time" sending, which is very tricky at best and 
leads to jerky-sounding sending. It is much 
better to set the sending speed to be some¬ 
what slower than your actual typing speed, 
and use the “type ahead” buffer to take up 
the slack. Since I type at 75-80 wpm (375- 
400 characters/minute), and nobody can real¬ 
ly copy code that fast, I found it convenient to 
set the sending speed (accomplished by de¬ 
pressing F3 and then typing a two-digit speed 
from “05" to “99” wpm) at a normal conversa¬ 
tional rate of maybe 20-30 wpm. Then I hap¬ 
pily type away at my more comfortable, faster 
speed. For a real typist, this takes no getting 


used to at all, but for a “hunt and peck" typist, 
this might take a bit of self-training. 

To let you know that you’re running out of 
buffer memory, the keyer sidetone frequency 
lowers in pitch when the buffer is filled to 180 
characters. When the 200-character buffer is 
completely filled, the sidetone will sound an 
error message with all additional keystrokes. 
Pressing the “escape” key (ESC) on the key¬ 
board while it is sending your type-ahead 
message will immediately stop the keying 
and clear the buffer. Pressing the “pause” key 
(upper right-hand comer of the AT keyboard, 
next to “scroll lock") will stop the message, al¬ 
low you to insert additional text using a pad¬ 
dle key, and not clear the remaining buffer 
memory; then, pressing the “escape" (ESC) 
key will continue playing the buffer memory 
where it left off before pressing "pause." 

In addition to the sending speed being ad¬ 
justable by keyboard command as described 
earlier, additional adjustments may be made 
for sidetone frequency (F2); keyer weighting 
(F4); two 100-character messages which may 
be preprogrammed (F5 and F7); playing the 
contents of those two memories (F6 and F8); 
putting your transmitter into the “tune" mode 



Photo B. The rear panel of the MFJ-451 key¬ 
er box contains I/O ports for: 12 VDC in; key¬ 
ing output; external speaker; paddle input; 
and keyboard input. 

by sending continuously (similar to closing a 
hand key) by using another function key (FI); 
and even converting the keyboard space bar 
to a hand key (FI2). When you’re entering 
text into one of the memories, your keying 
sounds on the local sidetone monitor but the 
keyer does not key your transmitter. Another 
way to practice using the keyboard while it is 
connected to your transmitter, when you want 
to hear what you're keying in on the sidetone 
speaker but don't want the keyer to actually 
send a signal over the air, is accomplished by 
using the Key Output Disable function (F9). 
Two other function keys, F10 and F11, are 
used for serializing messages, such as would 
be required in the ARRL Sweepstakes and 
some other contests. 

The MFJ Morse Keyboard is set up to send 
not only regular alphanumeric characters (A- 
Z and 0-9), but many amateur radio prosigns 
as well. These include popular prosigns like 
BT (double dash, used between thoughts in¬ 
stead of a period); HH (eight dits, used to in¬ 
dicate “error"); AS (standby); AR (end of 
transmission); SK (end of contact); as well as 


many not-so-popular ones like AL (new para¬ 
graph); SX (dollar sign, $); KN (response ex¬ 
pected from one station only, directed) and so 
forth. To use the prosigns effectively, one 
must pretty much memorize which single key 
sends them. For example, BT is sent by us¬ 
ing the = (equals sign) key; the error mes¬ 
sage (eight dits) is sent by using the @ key; 
AS is sent by using the & (ampersand) key, 
etc. Some of these prosign assignments 
aren’t particularly logical and it takes some 
getting used to, but the limitation is the AT 
keyboard, of course. Again, a keyboard over¬ 
lay provided by MFJ might help users re¬ 
member these key assignments. Regular 
punctuation signs like . (period); , (comma); / 
(slash bar, used to indicate portable opera¬ 
tion); and ? (question mark) use the regular 
keys that are so labeled. 

The MFJ-451 also includes three “embed¬ 
ded command” functions which are ad¬ 
dressed with two keystrokes rather than a 
single one. For the embedded commands, 
CTRL (the Control key, located at the lower 
left and right of the AT keyboard, below the 
SHIFT keys) is used along with the keys for 
L, P or S, depending on which embedded 
command feature you are using. CTRL-L cre¬ 
ates a repeated message, like a beacon iden¬ 
tification or a CQ, which, after addressed, will 
play repeatedly until stopped by pressing 
ESC (escape). CTRL-P allows the insertion 
of a timed pause within a message. CTRL-S 
allows the insertion of a sequential serial 
number within a message, and, to avoid 
wasting time, sends the letter “N" for nine and 
a “T” for zero, just like experienced CW oper¬ 
ators do. These functions are all quite handy. 

The message memories addressed by F5 
and F7 (and played back by F6 and F8) are 
limited to 100 characters each, which is more 
than sufficient for anything I could think of. So 
that you needn’t count characters when pro¬ 
gramming these memories, the sidetone pitch 
lowers in frequency when you type past 90 
characters, letting you know you only have 10 
characters left in memory. 

The Morse Keyboard operates as naturally 
as a typewriter and ooes not require a lot of 
thinking during operation. If you make a typ¬ 
ing mistake, simply press the BACKSPACE 
key and the keyer will erase the last charac¬ 
ter typed and allow you to make a correction. 
The space bar inserts a word break space in 
the text, just like you are used to doing with a 
typewriter or word processor. The SHIFT key 
enables upper case characters if applicable. 
(In alpha text, the SHIFT does nothing; but 
punctuations and prosigns can be addressed 
and changed with the SHIFT key.) 

How does it work on the air? Like a dream. 
As I said, this product takes literally zero fa¬ 
miliarization period for an experienced typist, 
and operates intuitively enough for immediate 
use right out of the box. I didn’t get around to 
reading the instruction manual—which is im¬ 
printed with the bold warning “Always Read 
All Instructions Before Operating New Equip¬ 
ment” on its cover—until after my first couple 
of dozen QSOs. This is the perfect device for 
those who, like me, enjoy instant gratification 
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with a new “toy.” Because I hadn’t used any 
kind of keyboard keyer in years, l was just a 
bit shaky during my first few contacts and 
sent apologies in advance for any mistakes I 
might make: “Bear with me, OM, I’m using a 
brand-new keyboard keyer, so pardon my 
sending.” No excuses were necessary, 
though, as I had it all under control right from 
the start. Everyone complimented my won¬ 
derful “fist," although I wasn’t doing anything, 
just happily typing my thoughts on a key¬ 
board as I’ve done since I was a kid in grade 
school. 

Dream On Department 

When a product is this easy to use and so 
reasonably priced, I feel badly about asking 
for anything more. But nothing is perfect, and 
we hams are impossible to please, so here 
goes. The MFJ-451 does not make use of the 
numeric keypad on the right-hand side of the 
AT keyboard, so numbers must be sent using 
the numeral keys on the main QWERTY key¬ 
board (top row). For those of us who are real¬ 
ly used to using calculators, this is a tiny 
handicap: I’d rather use the numeric keypad 
and wish it were enabled by the MFJ 
firmware. Next, rather than two 100-character 
memories, I’d rather see four or five smaller 
memories. I never have anything so brilliant 
to send that it would require 100 characters, 
but ! might want to use a bunch of smaller 


memories in a contest. Example: For contest¬ 
ing with a normal memory keyer (and pad¬ 
dle), I often load one memory with 
“WB2WIK;” another one with “QRZ? DE 
WB2WIK;" another with a full-length (3 x 3) 
“CQ; B another with a short (1 x 1 or 2 x 2) 
“CQ;° another with a brief contest exchange 
like “TU 599 03 DE WB32WIK BK;" another 
with a slightly different contest exchange like 

“The MFJ-451 is the cat’s 
meow (am I aging myself?) 
and definitely the thing 
for avid CW ops, or even 
casual operators who enjoy 
CW but are tired of 
banging away on a key. 

“CFM TU UR 599 03 DE WB2WIK BK;” an¬ 
other with “CFM (or QSL) TU 73 DE WB2WIK 
QRZ?” and so forth. I’m used to this format, 
as most CW contesters are. Lastly, I wish the 
MFJ-451 didn’t consume so much DC current 
and could be operated from a 9V battery so it 
would be a true stand-alone unit for portable 
work, (it does work on 12V, so most portable 
operations can support it, but this means an¬ 
other DC power cable, another set of connec¬ 


tions, etc.) Note: For home station operation, 
MFJ does sell a “cube" type power supply, 
the MFJ-1312B Power Adapter. Many hams 
will already own such an accessory. 

Wrapping Up 

The MFJ-451 is the cat’s meow (am I ag¬ 
ing myself?) and definitely the thing for avid 
CW ops, or even casual operators who enjoy 
CW but are tired of banging away on a key. If 
you’re a reasonably good typist, it will give 
you a perfect “fist" which can be tailored to 
suit your liking. For the price, I can’t believe 
every ham who ever operated CW won’t want 
one. The MFJ-451 is available from autho¬ 
rized MFJ dealers (which are everywhere) 
and its suggested retail price is only $89.95. 
MFJ’s address is P.O. Box 494, Mississippi 
State, MS 39762. They have two unique cus¬ 
tomer service programs: (1) If you are inter¬ 
ested in any MFJ product, they will send you 
the owner’s manual on request, free of 
charge; (2) If you buy a product and need 
technical assistance with it, they have a toll- 
free help line, which is (800) 647-8324. MFJ 
has come a long, long way from their start as 
a little company producing inexpensive ham 
accessories and I must commend them for 
growing rapidly and greatly expanding their 
product line, manufacturing all products in the 
U.S., and still remaining competitive in this 
very aggressive marketplace. Q 


RF ENTERPRISES 

TO ORDER 1-800-233-2482 

Service & Into- 8-765-3254 Fax:2l 8-/65-3388 



TELEX/hy-gain 

CUSHCRAFT 

DIAMOND 


ROHN 

HY-GAIN 

ACCESSORIES 


YAESU ICOM MFJ AEA 


BELDEN COAX: 

9913 

Low bs; SI oEtl. 

RG-213/U 

(S267) 50 ohm. Wf-spec. 

RG-8/U 

(2237)50 ohm 

RG-8/U 

(8214) 50 ohm. Foam. 

RG-8X 

(9258] 50 ohm; loam 
Oon't setUa (or lessthan Iho bes! 


ASTRON 

POWER 

SUPPLIES 

RS4A RS-7A RS-12A 
RS-20A RS-35A RS-50A 
RS-20M RS-35M RS-50M 
VS-20M VS-35M VS-50M 

CALL US FOR YOURSl 


COPPERWELD ANTENNA WIRE: 

Solid: 12 ga; Solid: 14 ga.: A . 

Stranded 1 * ga. Cut to your specs. _ 

ROTOR CABLE: 

Standard (6-22.2-1B) 

Heavy Duty (6-T8, 2-16) 

W« stock Amphenol Connectors r ^ 

Connectors Installed! Jumpers A custom cable assemblies. 
Cali or wrno today 1 IVe ship worktmde. 


VISA Mastercard 

Pncn 1; cf-irtj,- tt-ou mtux 

MOfecnwI ticep as rciM 
ftKOia twtockn; {« 

Ho «rs»ra-4 V bn« 


RF 

ENTERPRISES 

HC 86 Box 580 
Memfieid. MN 56465 


CAN YOUR ANTENNA 
SOFTWARE DO THIS? 

n* **** .. Easy to use 

- || Quickyagi 
I does thus and 
everything 
else that you'd 
expect from a 
high perform¬ 
ance yagi op- 

:--- timlzer/deslgn 

program, and 
does it with 

Blazing 

-— Speed! 


O+ILY $ 39 95 

Quickyagi 


v » -- ih 9 h accuracy 

Gn»o* for VHFAJHF 

595 -/at-.V; rj» k . pr 

* Add S3 GO S5H to orders outside USA 
| rpj US Check or MO * 3 5 or 5 25 floppy 
■’©* Az orders add 5 5% • SASE for <rrfo 

RAJ Enterprises {602)848-9755 

4506 No. 48th Dr. Phoenix. AZ 85031 



CIRCLE 171 ON READER SERVICE CARD 


[MB 


|digital voice mail| 


MAKE YOUR REPEATER MORE USEFUL 
GIVE IT A UNIQUE PERSONALITY 

• Record nit prompts and messages In any 
voice, accent or language 

■ Use voice mall menus for club bulletins 
and operating instructions 

• Detect Emergency Long Tone Zero 

■ Leave messages in individual voice mailboxes 

• Radio burglar alarm 

Call toll-free for information package: 
1-800-563-5351 or direct: 1-604-820-1162 

- one month unconditional warranty 

- one year, parts and labour 

- Computer Board and Software - $259 

DIGITAL Communications Inc. 

8946 Shook Road. R.R. #4. Mission. B.C., Canada. V2V 5M2 


CIRCLE 181 ON READER SERVICE CARD 


>$&»'• MAGNET 

MOUNT % 
Dual Band Mobile 

140 mhz, 440 vnhz 

. Multi-Whip Mobile 

140 vnhz, 220 mhz, 440 mhz 

150 Watt Power Rating 
Supplied with 12ft of RG58 Coax 
, Choice of BNC or PL259 Connector 


1 - 800 - 634-4622 

Quahty products Made in the U.S.A. 

C0MTELC0 INDUSTRIES INC. 

501 Mitchell Rd_ Glendale Hts. H 60139 

CIRCLE 15 ON READER SERVICE CARD 


WEFAX 

New Products for Weather Satellite Reception on 1691 MHz 

1691 MHz Downconverter 

Model 1691 A. 1691 MHz in -137.5MHz I.F, 

Rev Noiso figure = 1.2dB 

Rev Gain = 25dB - PWR 12-14VDC @200MA 

Assembled and tested. Special $275 

1691 MHz Preamp 

Model 1691 LNAWP. 1600-1700 MHz 
Noise Figure = .8dB - gain = 25d8 
Totally weatherproof housing. Type N' Connectors. 
... Spectal SI20 

1691 Mhz Loop Yagi 

Model 1844LY. 44 Elements. Gain 20+ dBi, length 9 foot. 

type ‘N‘ connector.. Special $99 

Write for FREE catalog. 

DOWN EAST MICROWAVE 

RR 1. Box 2310 Troy. ME 04987-9721 USA 
Phone (207) 948-3741 Fax (207) 948-5157 
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Number 11 on your Feedback card 


A New Look at a 
Simple VFO/Exciter 

Stable tuning with minimal parts. 

by Ken Cornell W2IMB 


S ome 20 years ago many experimenters 
became interested in the low frequency 
experimenter’s band. To work this band, 
which ranges from 160 to 190 kHz. many 
so-called “LOWFERS” used self-excited os¬ 
cillators to avoid the high cost of low fre¬ 
quency crystals. 

As receiving techniques improved, 
including the use of extremely sharp 
filters, a stable transmitting frequency 
became necessary for serious com¬ 
munications. 

When the CMOS 4000 series of 
Binary Ripple Counters (frequency 
dividers) became available, they per¬ 
mitted us to use high frequency crys- 
tals for control and provided divider 
outputs into the 160 to 190 kHz band. The 
4024 and the 4040 were popular ICs using 
crystals in the 5120 to 6080 kHz range; us¬ 
ing the “divide by 32” output would put you 
into the band. The frequency limitations on 
these CMOS 4000 series was 6 to 7 MHz. 


Some years ago, the high speed 74HC se¬ 
ries and 74HCT4000 series became available 
and these had an operational range up to 50 
MHz. The pinout of the 74HC4024 and the 
74HC or 74HCT4040 are identical to their 
CMOS 4020 and 4040 counterparts, with the 
exception that their operational voltage is 6 


“Due to the light coupling and 
apparent stable load on the oscillator 
with the key in either the up or down 
position, keying is very clean. ” 


for 160 to 190 kHz. In this case, any drift in 
the oscillator would be lessened by 128 
limes. The end result was an extremely stable 
signal. 

Next came the thought: Why not use this 
same principle to build a 160, 80 and 40 me¬ 
ter VFO/exciter? By using VFO tuning from 
__ 27.2 to 32 MHz, and by using “divide 

by 16” for 160, divide by 8 for 80 and 
divide by 4 for 40 meters, a stable VFO 
emerged. 


volts maximum, making them ideal for oper¬ 
ating with a 5 volt regulator such as the 
7805. 

I got the idea of using a 74HCT4040 with 
a VFO operating in the 20.48 to 24.32 MHz 
range and using the “divide by 128” output 


Construction 

I breadboarded several circuits and 
ended up with the version shown in 
Figure 1. 

I intentionally used easily available 
disc ceramic capacitors to sec how stable the 
VFO would be. Normally, silver micas and 
NPOs would be called for in a VFO. Howev¬ 
er, I was quite pleased with the stability after 
a short warm-up. 

Since the oscillator is operating at a higher 



5V Reg. 

Figure /. The simple VFO/exciter and voltage regulator circuits . 
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Figure 2. Pinout for substituting with the 74HC4024 . Note: When the key is used and up , 
plus bias is applied to Pin 2 which disables the device . When the key is down. Pin 2 is 
grounded and the chip becomes active. This also applies to the 74HCT4040 at Pin //. 


frequency than the used frequency, it can be 
left running and that helps the stability. 

Due to the light coupling and apparent 
stable load on the oscillator with the key in 
either the up or down position, keying is 
very clean. 

The only difficult part is getting the prop¬ 
er tuning range using the slug and tuning ca¬ 
pacitor Cl. If you don’t have access to a fre¬ 
quency counter, I suggest that you take the 
“divide by 16” output from pin 7 and tune 
your receiver to the 1500 to 2000 kHz range. 
Use a good variable capacitor of 50 to 75 pF 
for Cl. Tune the receiver to 1850 kHz and 
with the tuning capacitor at mid-range, and 


adjust the slug in LI to zero beat. The tuning 
capacitor should now be able to tune 1700 to 
2000 kHz. If the capacitor is loo laige, you 
can add a trimmer capacitor in series with 
same and adjust the tuning to suit, 

I suggest that, when you’re satisfied with 
the tuning range, a vernier drive be used for 
Cl. Actually, a fixed capacitor for Cl could 
be used and the tuning accomplished by us¬ 
ing the slug adjustment. 

For those who wish to substitute a 
74HC4024, the pinout is shown in Figure 2. 

As with any VFO, sound construction 
should be used and the circuit should be 
enclosed in a shielded cabinet. B 


Parts Description 


Capacitors 
Resistors 
SW-1 
Key jack 


See text. 

9 turns #22 solid insulated hook-up wire wound on a 5/16“ diameter slug tuned 
form for a 3/4“ winding length. 

All High disk types with values as shown. 

Ail 1/4 watt. 

Rotary switch, three positions used. 

To suit your key plug. 



Radio City inc. 
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METRO: (612) 786-4475 
FAX: (612)786-6513 
2663 County Rd. I 
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Chassis Kits 
Cabinet Kits 


Rack Shelves 

Rack Equipment Cabinets 


Assembled Cabinets Antenna Grounding Kits 
Slope Box Kits Tower Mounted Box Kits 

UHF & VHF Antenna Dipole Hangers 

Power Divider Kits Other enclosures 

Small sheets Aluminum and Brass 

Chartes Byers K31WK 

5120 Harmony Grove Road, Dover, PA 17315 
Phone 717-292-4901 

Between 6PM and 9:30PM EST. Eves. 
"Distributorship Available" 
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73 Review 


Number 12 on your Feedback card 


by Michael Bryce WB8VGE 

The ARK 40 


S & S Engineering 
14102 Brown Ave. 
Smithsburg MD 21783 
Telephone: (301) 416-0661; Fax: (301) 416-0963 
Price Class: $270; optional keyer, $40 


QRP Transceiver 

Enjoy synthesized tuning in a low-cost monoband rig. 


I 've said it before many times: “What the 
world needs is a low-cost synthesized QRP 
transceiver.” Of course, all my friends tell me 
that’s a pipe dream and I'll never see it. Well, 
it's the ’90s—and the folks at S & S Engineer¬ 
ing have made my dream come true. 

The ARK 40 

The ARK 40 is a fully synthesized QRP 
transceiver running 5 watts on the 40 meter 
band, a favorite QRP band. Band coverage is 
7.000 to 7.1999 MHz. Several other bands 
are also in the works, including 20 and 30 
meters. The ARK 40 is a CW only transceiv¬ 
er. Full break-in (QSK) keying is used in the 
ARK 40. 

The ARK 40 utilizes 
a superhet receiver 
with a bandpass of 
600 Hz. The receiver 
tunes in 100 Hz steps 
via a push-button 
thumbwheel. The four 
digits of the push-but¬ 
ton tuning switch rep¬ 
resent 100 kHz, 10 
kHz, 1 kHz, and 100 
Hz respectively. 

Sensitivity is rated 
at 0.3 pV {10 dB (S + 

N)/N} with a blocking 
dynamic range greater 
than 75 dB. The third 
order intercept point is 
a rather impressive 
>+10 dB. The ARK 40 
comes to you as a kit, 
for under $270, An op¬ 
tional keyer is $40 and 
fits inside the ARK 40. 

The keyer is based on 
the Curtis 8044 chip. 

There is enough room 
inside to install your 
own keyer board, too. 

The ARK 40 comes with a guarantee to 
work as specified or the manufacturer will fix 
it for you. If there is a problem caused by a 
fault of their own, it will cost you only one-way 
postage to the factory. If it’s your fault, they'll 
fix it for under $25. The manual gives all the 
details of the guarantee. 


A Look Inside 

What makes the ARK 40 stand out among 
the rest of the QRP monobanders is the syn¬ 
thesized frequency control for both the re¬ 
ceiver and the transmitter. By using two 
phase-locked loops, the expense and com¬ 
plexity of a microprocessor or Direct Digital 
Synthesizer is avoided. 

Signals from the antenna must pass 
through a low-pass filter and a bandpass filter 
before reaching the diode mixer. The band¬ 
pass filter is approximately 300 kHz wide. 
The ARK 40 really holds its own during the 
nighttime SW broadcast station QRM, thanks 
to the excellent front-end filters. There is no 
RF gain control. 


By generating a 19.0000 to 19.1500 MHz 
signal on the synthesizer board, and then 
injecting it to the mixer on the transceiver 
board, the result is a 12 MHz IF frequency. 
The IF filter consists of four matched crys¬ 
tal filters. The output of the crystal filter goes 
to a variable gain amplifier controlled by the 


AGC amplifier. The AGC provides good con¬ 
trol of the audio, without a lot of pop and 
click. There are no clicks or thumps during 
keying. The AGC action is one of the nicest 
I’ve used in a QRP rig in some time. A 
MC3361 1C is used as a product detector and 
BFO. 

By flipping the audio filter on, you insert a 
200 Hz filter into the audio chain. Audio is 
provided by an LM386 audio amplifier. A 
sine-wave sidetone generator is injected into 
the audio line during transmit. The sidetone 
volume tracks with the front-panel audio gain 
control. You cannot change the tone of the 
sidetone. 

On the transmitter side, again the synthe¬ 
sizer provides the 
necessary signals 
required by the 
transmitter pream¬ 
plifier and the 
MRF-476 final. The 
final is biased as a 
Class-C amplifier. 
To steal a bit of 
thunder from my 
computer hacker 
friends, the trans¬ 
mitter is “what you 
see is what you 
get." The transmit¬ 
ter does not “shift" 
down in frequency 
when transmitting. 
If you have dialed 
up 7.040, you 
transmit on 7.040. 

A relay controls 
the T/R functions of 
the ARK 40. This 
relay supplies the 
required transmit 
key voltages and 
toggles the anten¬ 
na between receive 
and transmit. 

First Impressions 

It’s true what they say about first impres¬ 
sions. Opening the box of the ARK 40 proved 
that old saying once again. I’m impressed! 
The kit contains all the parts you need to fully 



Photo A. The ARK 40 QRP transceiver 
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Photo B. Front panel wiring on the ARK 40 is kept nice and neat with waxed cable lacing. 


assemble the ARK 40. The only thing you 
have to add is your time and some solder. 

There are two main PC boards in the ARK 
40, plus one smaller PC board for the thumb¬ 
wheel buttons. The synthesizer board and the 
transceiver board are both the same size. 
Each PC board comes sealed in its own 
package with all of its parts. This way, you 
won't get the parts from the transceiver board 
mixed up with the parts for the synthesizer 
board. Both boards are double-sided with 
plated-through holes. The parts placement 
guide is also silk-screened on the boards. 
The boards also have been solder-reflowed, 
which makes soldering the parts in much 
easier. 

Putting It Together 

There are a lot of parts to the ARK 40. If 
you’ve never assembled a kit before, you’d 
better pass on this one. Ifs not a kit for first¬ 
time builders. If you don't know which end of 
a diode is which, don’t try the ARK 40. You 
should be comfortable working with double¬ 
sided PC boards and ICs. You should also be 
able to remove a part properly should the 
need arise. Removing parts from a double¬ 
sided PC board can be a real pooper! 

Time is the one element on your side. If 
you take your sweet time this can be an en¬ 
joyable project. Kits should be funl I had a 
good time with the ARK 40 on my workbench. 
In fact, I find it very relaxing to assemble 
electronic kits. My wife calls it “solder-fume 
therapy.” I assembled my unit during my 
Memorial Day vacation. The manual states it 
takes about 16 hours to complete, and I think 
that’s about right. Take your time and you’ll 
enjoy yourself. 

Construction begins with the synthesizer 
board. One of the first things that really 


caught my eye was the quality of the parts 
used in the kit. There are ICs supplied by 
Harris, National, and Motorola. The same 
goes for the transistors—they really are 
marked 2N3904 instead of some off-the-wall 
surplus part number. All the parts are first- 
rate and there are no surplus parts used any¬ 
where in the kit. In fact, as I found out later, 
even the SO-239 antenna connector is sup¬ 
plied by Amphenol; this is no hamfest special. 

Because there are so may resistors in the 
kit, that’s where you start construction. Now, 
either my eyes are getting bad or I’m getting 
old, but I had one hell of a time telling the val¬ 
ue of some resistors from the rest. The violet 
and the brown on the resistors looked so 
much alike I ended up getting several in the 
wrong location. The violet paint must have 
been rather watery, and it sure looked a lot 
like brown to me. Take it from me: When 
building the ARK 40, measure the value of 
the resistors you’re not sure of before solder¬ 
ing them in place. 

The kit contained many surprises. The 10k 
and Ik resistors are packaged separately 
from the rest of the resistors. This way, you 
don’t have to keep wading through the pile 
looking for them. The same can be said 
about the capacitors: All the 0.1 and 0.01 ca¬ 
pacitors are packaged separately from the 
other capacitors. You have no idea how much 
time that saves in building the ARK 40. 

The layout of the PC boards allows you to 
stuff the board like you’re reading a newspa¬ 
per. Starting from the top left, you go down 
the board until you hit the bottom, then start 
back up at the top middle and repeat until all 
the parts are installed. This way, you won’t 
spend all day long looking for R34 after you 
install R33. That’s because they’re right next 
to each other on the way down the board. 


This procedure holds true on both the PC 
boards, with some slight differences. 

On the foil side of the synthesizer board 
you must install four surface-mount capaci¬ 
tors. They’re mighty small, but if you follow 
the instructions you’ll have no trouble solder¬ 
ing them in. S & S Engineering even gives 
you an extra cap in case you cook one. Don’t 
open the packages holding the surface mount 
caps until you're ready to install them. There 
is no way you’ll be able to tell one value from 
another once they are out of their packages. 
Open only one value at a time, solder them 
in, then open up the other package. 

Coils and Toroids 

No one I know of likes to wind coils. So, 
you can relax with the ARK 40 as all the coils 
come pre-wound and each type comes pack¬ 
aged in its own little bag. You won't have to 
count turns of wire on a toroid to determine if 
it’s T4 or L6. In fact, some of the transformers 
come with the leads pre-formed so you won’t 
get the phasing out of whack. If you do get 
confused, then you can always go to the 
oversized drawings which show you how to 
double-check the coils and install them prop¬ 
erly. 

Wiring the front and back panels con¬ 
sumes a lot of time with this kit {and with 
most kits, for that matter). Take your time and 
you’ll have no trouble with the connections. 
The wiring harness is color coded; it makes 
connections to the controls and the PC 
boards easy. Waxed cable lacing cord keeps 
the wiring from the front and rear panels to 
the PC boards nice and neat I cheated here 
a bit and used nylon cable ties on the rear 
panel only. The front panel wires I laced up. 
Cable lacing adds a touch of class to the kit. 

The Manual 

Any kit worth its salt must have a strong 
manual. S & S Engineering should be very 
proud of the ARK 40 manual. There are the 
usual step-by-step instructions, but the manu¬ 
al doesn't go into such fine detail as Heathkit 
does for installing components like electrolyt¬ 
ic capacitors. 

The manual features fold-out schematics 
for both the transceiver and the synthesizer. 
Oversized PC parts placement guides, as 
well as foil side only overlays, are included. 
These overlays come in very handy when in¬ 
stalling the surface mount parts. 

S & S Engineering printed their manual on 
quality paper and bound it with a spiral bind¬ 
ing so it will lay flat on your workbench. There 
are plenty of oversized drawings to clarify the 
mounting of many parts. This is especially 
useful with the transformers used on the 
transceiver board. Full-sized photos comple¬ 
ment the drawings, so you won’t install a wire 
in the wrong place. I found the photographs 
especially helpful when soldering the thumb¬ 
wheel to its small PC board. If you get this 
part on backwards {and that would be easy to 
do) it would be almost impossible to fix. The 
photographs show exactly how it’s installed 
on the thumbwheel. 

But, even with the manual as good as it is, 
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there were several spots that confused me. 
Watch carefully the placement of the 1C sock¬ 
ets on the transceiver board. The control re¬ 
lay IS mounted in a socket. 

Also, I would like to have seen the step- 
by-step assembly instructions moved from 
the back of the manual to the appropriate 
area in the text. For example: The synthesiz¬ 
er board starts on page 3-1, but the check-off 
list for parts begins on the very last few 
pages. I had to flip back and forth between 
the steps up front and the parts check list in 
the back. 

The manual has a very good section on 
theory of operation on both the synthesizer 
and the transceiver boards. It’s well worth 
your time to read though these chapters. 
There’s even a chapter on soldering! 

There are also several pages on trou¬ 
bleshooting the rig. I would like to have 
seen an overlay of the PC boards, with tran¬ 
sistor voltages listed, to help track down 
problems. 

Alignment and Tune-Up 

Although you can align the ARK 40 without 
fancy test gear, it would be worth your while 
to have a frequency counter and perhaps a 
scope, too. A good DVM is required, as is a 
power supply capable of 2 amps. A wattmeter 
and a 50 ohm dummy load will be required 
for tuning the transmitter. Alignment is very 
simple and straightforward. You simply check 
for the proper operation of the translation os¬ 
cillator and the loop oscillator. A counter is 
best here. 

The transceiver PC board requires minor 
tweaking to get it to operate. There are only 
two coils to adjust and two small trimmers to 
tweak. Again, a frequency counter would 
come in real handy to set the BFO frequency. 


Sometime the Dragon Wins 

The tune up went smoothly until I reached 
the transceiver board. The receiver showed 
no life at all. I could hear my test signal in the 
speaker, but that was all she wrote. After do¬ 
ing some rough tests, the receiver’s mixer 
seemed to be dead. The audio chain worked 
and all the inputs from the synthesizer were 
there. But a call or two to S & S Engineering 
brought a quick solution to my troubles. Sev¬ 
eral areas were pinpointed and I went back to 
the workbench armed with new knowledge. 

After a bit more looking I found the prob¬ 
lem. It turned out to be a super-thin sliver of 
copper on the PC board on one of the pads 
touching the ground foil, shorting out the in¬ 
put to the mixer. The pad is sooooo close to 
the ground foil that during the board’s etching 
process a tiny piece did not etch away. A 
sharp knife cut the sliver away from the 
ground trace. That fixed the receiver and I 
was golden. Give S & S Engineering an “A" 
for support. 

I notified S & S Engineering about the sliv¬ 
er and they promptly checked all in-house 
kits for the problem. No others were found, 
but this shows the attention this company 
pays to customer service. 

On the Air 

Operating the ARK 40 is, by design, sim¬ 
ple! With only two controls, volume and RfT, 
you select the frequency you want with the 
push-buttons, then transmit. It really is that 
simple. Oh, but it does take some getting 
used to pushing buttons to change frequency, 
instead of twisting a knob. I found moving the 
1 kHz button up and down the best way to 
hunt for stations. The buttons are small, and 
it’s easy to go past what you want to tune in. 
After awhile, tuning with the push-buttons kin- 


da grows on you. However, the ARK 40 is a 
not a contest machine. 

This is the only QRP rig in the home-brew 
club that will allow you to QSY up or down 
the band with any precision. If you’re asked 
to move up 2 kHz, you can! You can plan a 
schedule with a buddy back home while 
you’re out !n the field and not worry about 
mistuning the frequency, if you agree on 
7.0335, that’s exactly where you can go. 
There is no guessing as to what frequency 
you’re on. It’s amazing how stable the receiv¬ 
er is. The ARK 40 does not drift, thanks to the 
synthesizer. It genuinely is “rock-solid.” Of 
course, some will say even a synthesized rig 
drifts. That’s true, but you would never notice 
unless you broke out the test gear on the 
ARK 40. 

The MHz digit does not appear on the front 
panel. So, to “push up” 7.040 MHz, the front 
panel buttons would read “0400." If QRM is 
getting rough, then flip on the audio filter. Ad¬ 
just the RIT to center the signal into the filter, 
and that’s it. The RIT is very smooth and al¬ 
lows you to fine-tune the signal right into the 
center of the filter. The QSK keying works 
very well. However, the relay is a tad on the 
loud side. 

Every station I worked commented on the 
nice CW tone. The ARK 40 keys very well. 
The sidetone is pleasant to listen to, even af¬ 
ter a long-winded CW contact. 

The front end keeps most unwanted sig¬ 
nals from creeping into the receiver. The 
matched crystal filter did an effective job on 
the 40 meter band. Signals seem to pop out 
of the air. Switching in the audio filter proved 
useful in pulling stations out of the QRM 90 
percent of the time. The ARK 40 sounds 
so good on receive that I leave it on all the 
time. 

The ARK 40 would be quite happy at home 
or in a backpack. On receive, it draws 380 
mA and my unit produced a fat 5 watts at 
1.12 amps. The supply voltage is 13.8 volts. 
Of course, on a 12.5 volt battery, you’ll get 
a little less RF output. You could run the 
ARK 40 with one or two 7 amp/hour gel 
batteries in the woods. A small solar panel is 
all you would need for lonq-term use in the 
field. 

With its extruded aluminum case, the ARK 
40 is military-grade solid. One would have to 
try hard to damage it. In fact, had the front 
and rear controls been waterproofed, i’d take 
it white water rafting and leave the baggies at 
home. 

So what’s the bottom line? The ARK 40 is 
exactly what the QRP enthusiast (or any 
ham, for that matter) needs: a simple-to-use 
monoband rig. S & S Engineering provides 
you with a rig that produces enough kick to 
make contacts with less than perfect anten¬ 
nas, while providing the luxury of a fully syn¬ 
thesized transceiver. If you enjoy building kits 
and like operating with today’s technology, 
you can’t go wrong with the ARK 40. 

What I would like to see next is a small an¬ 
tenna tuner and switching power supply in 
the same size case as the ARK 40. A pipe 
dream? Perhaps, but then who knows? 



The ARK 40 is not a kit for beginners. 
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Number 13 on your Feedback 

CARR’S corner 


Joseph J. Carr K41PV 
P.O. Box 1099 
Falls Church VA 22041 

Amateur Radio and 
Amateur Solar Astronomy 

There’s going to be an annular so¬ 
lar eclipse on 10 May 1994. Solar 
eclipses are spectacular astronomical 
events in which the moon passes be¬ 
tween the earth and sun, temporarily 
blocking the sun’s rays from reaching 
earth. Fora few minutes, the swath of 
the earth along the eclipse path is 
bathed in darkness. A total eclipse 
occurs when the perceived diameter 
of the moon is such that the sun is to¬ 
tally covered, except for the corona. 
An annular eclipse, such as the one 
next May, occurs when the apparent 
diameter ol the moon Is smaller than 
the sun, leaving a ring of light hang¬ 
ing in the sky. Radio propagation is 
affected by the solar eclipse because, 
for a brief period of time, the source 
of energy that causes ionization is in¬ 
terrupted so the average electron (e-) 
density changes. The e- density in 
the F-layer determines the maximum 
usable frequency (MUF), while the 
e-density In the D-fayer determines 


the lowest usable frequency (LUF). 
Figure 1 shows the path of the annu¬ 
lar eclipse that will be seen next May 
. . . note the times are in U.T. (i.e. 
GMT or ‘‘Zulu’ time). 

What Kind of Ham Experiments 
Can Be Done? 

A review of the amateur radio liter¬ 
ature shows that a number of format 
experiments and observations have 
been performed during eclipses over 
the years. As you will see, there's 
plenty of real science that you can do 
with your radio. 

Schellenbach (1970) describes ob¬ 
servations made on the 40 meter 
ham band during the eclipse of March 
7, 1970. He erected a IX horizontally 
polarized wire antenna that had four 
main lobes spaced at 54 degrees 
from the wire. The antenna was 
erected at a height of XJ2 in order to 
place an elevation lobe at about +30 
degrees to optimize D-layer observa¬ 
tions. Schellenbach observed a 25 
kHz portion ol the 40 meter band, 
working stations and observing signal 
level changes as the eclipse passed 
over the land. 

Another observation of the 1979 


eclipse was reported by Kennedy, et 
al. (1972). This experiment was per¬ 
formed on the 75 meter amateur 
band, using CW emissions. Stations 
190 km apart arranged to use identi¬ 
cal special transmitter keyers that 
would produce a two-second signal 
on 3,570 kHz every four seconds; the 
two stations alternating sending sig¬ 
nals to each other. The receivers of 
the stations had the automatic gain 
control (AGC) Junction turned off. 
Output levels were measured with an 
AC multimeter connected across the 
speaker connections. As a precaution 
against ground wave contamination 
of the data, the antennas of the two 
stations were oriented end-to-end, so 
ground-wave signals would be off the 
nulls of the antennas. The data col¬ 
lected consisted of groups of 10 two- 
second transmissions, spaced four 
seconds apart, at intervals of one to 
two minutes. The 10 pulses in any 
one group were averaged, and the 
averages of the groups were com¬ 
pared. A maximum signal change of 
17 dB was noted. The two stations 
took data for a week prior to the 
eclipse in order to establish a normal¬ 
ized data set. 

Menzel (1976) discusses potential 
observations of the effects of the 
eclipse of 23 October 1976 on propa¬ 
gation in the upper HF region, i.e. the 
10 through 20 meter amateur radio 
bands. It was noted by Menzel that 


during the period of the eclipse there 
would be a brief return to nighttime 
propagation conditions for communi¬ 
cations paths along, and either side 
of, the eclipse totality path. This same 
lype of observation is open to short¬ 
wave listeners (SWLs) as well as 
ham operators. The ham operators 
have a definite advantage, however, 
because they can schedule contacts 
with stations in the regions of interest, 
and don't have to await stations of 
opportunity to appear. Like Kennedy, 
Menzel recommends that amateur 
operators set up schedules for a 
week prior to the eclipse, al the same 
time of day, in order to establish a 
baseline of signal level averages. 
Otherwise, the measurements made 
on the day of the eclipse would be 
less usable. 

Johnston and Johnston (1979) 
performed radiosolar observations of 
the 26 February 1979 eclipse that 
crossed the northwestern United 
States and the western provinces of 
Canada. They were part of an experi¬ 
ment that used the 75/80 meter band. 
A set of 12 stations participated, six 
transmitting in rotation on a two- 
minute schedule, and six monitoring 
the others. The transmitting stations 
sent a five-second identification (call- 
sign), followed by a two-second quiet 
period to establish ambient noise lev¬ 
el, and then held the key down for 12 
seconds to establish signal levels. 
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Receiver S-meter readings were used 
to establish levels. They observed the 
effects for three hours, keeping time 
records in universal coordinate lime 
(UT) through radio station WWV 
transmissions. 

An alternative to using amateur 
transmitting stations was reported by 
Smith (1979). He used observations 
of WWV and several 50 kW AM 
broadcast band stations to study the 
propagation effects of the eclipse. 

Lewis (1979), in a report preceding 
the 1979 eclipse, reported on his 
own literature search. He reported 
that a Canadian team of scientists 
at Fort Churchill, MB observed the 20 
July 1963 eclipse. In that event, 94 
percent of the solar disk was covered. 
The Canadians used sounding rock¬ 
ets sent to an altitude of 200 km 
to measure electron density, tem¬ 
perature. ultraviolet and X-radiation. 
They found that the e- density in Ihe 
D-layer dropped proportionally to 
the percentage of the solar disk 
eclipsed, starting within approximate¬ 
ly three minutes. In the E and FI lay¬ 
ers, however, it was found that the e- 
densities decreased but it was NOT 
proportional to the percentage of 
eclipse. The team believes that this 
nonlinearity is due to the fact that X- 
radiation is emitted largely by the 
sun’s corona, which is not eclipsed. 
Such radiation is largely attenuated 
by the time it reaches the D-layer, so 


Ihe effects in that region are more 
linear. 

A group in Urbana, Illinois, USA. 
used a 2.66 MHz ionosonde instru¬ 
ment to observe a 60 percent eclipse 
on 10 July 1972. They noted a large 
decrease in e- at distances of 75-80 
km. 


Australian researchers observed 
the eclipse of 23 October 1976 (see 
also Menzel 1976, above). The Aus¬ 
tralian observations measured the an¬ 
gle of arrival of 2.5 MHz signals from 
a station 69 km away. They noticed a 
“. . . pronounced oscillating tilt" of Ihe 
E-layer at 100 km, which lasted some 
40 minutes. 

Some General RadloSolar 
Observation Advice 

When looking for shortwave fade- 
outs from SIDs, take advantage of 
the fact that absorption varies with 
the square of the frequency (F2), so 
observations should take place on a 
frequency as close as practical to 


the MUF for that day. Estimations of 
the MUF can be gleaned from the 
propagation prediction columns in 
amateur radio and shortwave listener 
monthly magazines, or from the Min- 
iMUF software. 

For eclipse monitoring, use fre¬ 
quencies that are most affected by 


the D- or E-layers of the ionosphere. 
Lewis recommends using frequencies 
that are most affected by D-layer, so 
he prefers frequencies in the 75/80 
meter band, or near 5 MHz. He claims 
that the greatest signal enhancement 
will occur just before totality reaches 
the receiver observation site. 

WARNING! 

Observing solar eclipses by eye 
can be very dangerous! Don’t look di¬ 
rectly at the eclipse, even briefly. 
Indirect methods can be found in 
amateur astronomy books. Every 
time an eclipse occurs, it seems that 
we hear stories of people who look 
directly at it, only to have the image 


burned into their eyesight forever. 
And if they use a telescope or binocu¬ 
lars to look at the eclipse, then imme¬ 
diate destruction of the eye-sight will 
occur. If you absolutely MUST look at 
the eclipse, consult an opthalmologist 
for advice on methods and materials 
that will save your eyesight. Q 
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“Observing solar eclipses by eye 
can be very dangerous! 

Don’t look directly at the eclipse, 
even briefly. Indirect methods can be 
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Getting Started with TCP/IP 

f This series of articles explains how 
to set up a working amateur TCP/IP 
station. This first installment will sell 
you on the idea; next month we’ll get 
started with the software itself. The 
software needed is all available free 
from many sources (reliable ones will 
be listed where available). Much of it 
will be available from the 73 BBS 
(603/924'9343), though those of you 
with access to Internet FTP are much 
better off using it when possible. 
Some of this first installment is a re¬ 
view of things you may have seen be¬ 
fore—for this I apologize. I wanted to 
be sure that the series was complete.] 

So many of you have written—by 
paper mail and electronically—asking 
about TCP/IP and ham radio that I 
have decided I had better write some¬ 
thing about how to do it before you 
start showing up at the door. This se¬ 
ries of columns is designed to give 
you an introduction to TCP/IP over ra¬ 
dio, and some how-to-do-it informa¬ 


tion. The BEST way to get started in 
TCP/IP Is to find someone who Is al¬ 
ready using it, but I'll do my best to ex¬ 
plain the ins and outs to the shy and 
isolated out there. 

What Is TCP/IP? 

TCP/IP (Transport Control Proto¬ 
col/Internet Protocol) is a networking 
scheme developed by ARPA (The 
DoD’s Advanced Research Projects 
Agency) to make possible the huge 
collection of computers, cables, 
routers, and all sorts of other boxes 
known as the “Internet." The Internet 
(note the big T). is worldwide and car¬ 
ries a mind-boggling amount of data 
each day. Nearly every university, 
large company, small technology com¬ 
pany, and government agency is con¬ 
nected to the Internet. 

Amateur radio is also connected to 
the Internet, and amateurs worldwide 
use the resources available there for 
communications and database ser¬ 
vices. In fact, as amateurs we have 
our own network: 44.xx.xx.xx. Any IP 
address starting with "44" is some sort 
of amateur station. (We’ll look at how 
addressing works later.) This 


44.xx.xx.xx network lets amateurs 
send mail to (and connect to) stations 
all over the world. Internet-based ser¬ 
vices such as the Ottawa converse 
bridge—which allows real-time chat 
among hams from all over the world— 
and the Call Sign server at SUNY Buf¬ 
falo—containing up-to-date callsign 
records tor all US hams—count on the 
landline connectivity of the Internet to 
bring you their services. 

Some amateurs will tell you that 
TCP/IP is not ham radio because it us¬ 
es landllne-based resources. To these 
seif-appointed guardians of the ether I 
say, "Phooey." (Pretty eloquent, eh?) If 
you don't like it, don’t use it—but leave 
those of us who want to move into the 
20th century alone. Those of you run¬ 
ning full-service PBBSs take note: The 
Internet moves packet traffic—fast! 
More and more stations acting as 
gateways from the landline-based In¬ 
ternet to the various radio LANs 
across the country mean fast, error- 
free routes for your forwarding, if you 
know where to tie in. 

All of these resources and more, 
are available through the TCP/IP pro¬ 
tocol suite. TCP/IP is a protocol—a set 
of rules—by which communications of 
various types can be accomplished. If 
you are familiar with the idea of “diplo¬ 
matic protocol"—Ihe set of rules that 
govern the behavior of government 
representatives dealing with each oth¬ 
er-then you have some idea of what I 
am talking about. With TCP/IP, sta¬ 
tions have a way of contacting each 
other, establishing a communications 
channel, and packaging data for trans¬ 
mission. 

What About Amateur TCP/IP Over 
Radio? 

In 1989, Phil Karn KA9Q released a 
program called NOS to the ham com¬ 
munity. This program was a first at¬ 
tempt at Implementing TCP/IP for use 
on IBM-PC compatible machines for 
use over radio. It was—and in many 
respects still is—an experiment. 
KA9Q‘s NOS still provides the 
kernel—a technical term for the heart 
of an operating system—for the vari¬ 
ous implementations of TCP/IP hams 
use today. Since Phil provided Ihe 
source code to NOS, many ham pro¬ 
grammers took the torch and began to 
develop variants. Today, the resem¬ 
blance to the original can be remote, 
but we owe thanks to Phil for his origi¬ 
nal work—It started a revolution. 

Two things make TCP/IP a very 
powerful networking scheme for ama¬ 
teur radio. One we have already dis¬ 


cussed—the wealth of the Internet. 
When we use TCP/IP over the air. the 
use of the landline-based Internet re¬ 
sources is automatic and transpar¬ 
ent—like going to a cafe in France and 
ordering in French. The other is the 
protocol itself. TCP/IP is based on the 
idea of services. Each of its various 
features is a service, and is accessed 
through a port or socket. This arrange¬ 
ment makes everyone both a client 
(user) and a server (provider) if they 
want to be. 

TCP/IP Services 

There are four services which ama¬ 
teurs will find themselves using most 
frequently. These provide ways of con¬ 
necting to other stations and transfer¬ 
ring data. These services are the 
same no matter how you get to 
them—phone line. Ethernet network, 
or radio. 

Telnet 

The telnet service is the workhorse 
of the TCP/IP environment. Telnet al¬ 
lows a client to start a terminal session 
at a remote server across the network. 
In other words, you can login to a re¬ 
mote machine—wherever it happens 
to be—if It fs reachable from your net¬ 
work. In the ham community, telnet is 
generally reserved for accessing 
database servers and the like. (See 
Figure 2 for an example. Telnet was 
used to reach this Internet resource.) 

Telnet can also be used to login to 
another ham's station in order to use 
the mailbox there or other resources 
that might be provided. To continue 
the call server example, some NOS 
implementations now support CD- 
ROM-based callbooks. This could be 
accessed via telnet. 

FTP 

The File Transfer Protocol Service 
allows clients to download or upload 
files (binary or text) from an FTP serv¬ 
er. This is an Interactive system and 
allows the client to change directories, 
list them, and select file(s) to receive. 
Batch downloads are supported. If you 
have tried to download files from an 
AX.25 station you know it can be frus¬ 
trating. FTP works like a charm. Re¬ 
cently, a friend downloaded about a 
quarter of a megabyte of files from my 
machine—at 1200 baud—in about an 
hour. 

Finger 

The finger service allows a client to 
get information about a particular sys¬ 
tem or user. The command: 


Conference @ Indianan Type /HELP for help. 
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<v«3wzs>: Is anyone receiving my msc? I have just registered as 
a user & net 
quite sure 

<ve3wzs>: how things work.Mike YE3WZS 
<ve3uzg>: rgr 3wzs, copy in Ottawa.. 


Figure 1. A typical Sunday afternoon on the converse bridge. It’s very late in 
Europe, or you would see more stations from there. Thanks to the Internet, local 
converse bridge programs from all over the world are linked together in a big party 
line. See the text for more. 
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”* connected to 128.205.32.2: 

20CC 

Caiibook vl.3 Bug reports 

to bowenecs.buffalo.edu Type 

'help* for help 


>> call w2nsd 


Call-Sign: W2USD 

Class: ADVANCED 

Real Name: WAYNE GREEN II 

Birthday: SEP 3. 1922 

Mailing Address: ViGE CENTER 

, PETERBOROUGH, NH 03458 

Valid From: AUG 11. 1987 

TO: AUG 11. 1997 


Figure 2. The Call Server at SUNY Buffalo provides up-to-date callsign informa¬ 
tion. Here we look up an obscure callsign to test the database. This is one way 
amateurs take advantage of landline-based networks. See the text for more. 






finger n1ewo@k9iu.ampr.org 

will cause the client machine to con¬ 
nect to the linger server at K91U and 
make an inquiry about NlEWO. K9IU 
will then return an informational mes¬ 
sage about the user NlEWO, provid¬ 
ing an informational message whose 
content is dependent upon K9IU's 
configuration. 

Finger can also be used to provide 
other sorts of information. For exam¬ 
ple: 

finger weather® iugate.ucs.indiana.edu 

returns a weather report for Central 
and South Central Indiana. 

Converse 

This service is VERY popular. You 
can see an example screen from the 
Ottawa converse bridge in Figure 1. 
The converse bridge can be a local 
service, or il can be linked with other 
bridges over whatever comm link is 
available. This service is a great deal 
of fun, and can be truly useful for 
emergency nets when administered 
properly. (Those of you who have In¬ 
ternet connections already will find the 
bridge at 44.135.96.7 3600. You must 
connect from the amateur net: 
44.xx.xx.xx. Connections attempts 
from any other net will be ignored.) 

Yet Another Service ... 

One more service to mention is 


called SMTP (Simple Mail Transfer 
Protocol). Through SMTP, amateur 
stations can forward their own mail! 
No more need to login to some remote 


station and read your mail; SMTP and 
its cousin POP (Post Office Protocol) 
will allow every ham to be his own 
postmaster. 

SMTP will automatically forward, 
through a specified route, any mail ad¬ 
dressed to any amateur it knows. It 
happens transparently, and so easily it 
seems like magic. With SMTP, you 
create the mail ON YOUR MACHINE. 
That’s right, you don't login to another 
machine—you use your own. That is 
the way things should work. 

POP is an alternative to SMTP and 
makes sense for those who cannot 
dedicate a machine to running TCP/IP 
all the time. Like SMTP, POP allows 
you to use your machine to create 
messages, and will route them au¬ 
tomagically. Unlike SMTP, though, 
POP calls a post office (another sys¬ 
tem on your network) and uses a 
batch technique to send and receive 
messages. This way, you can check 
for mail at your post office whenever 
you start up your system. 


Once again we are in France 
speaking French—these two proto¬ 
cols come from the Internet, and so 
work perfectly across it and with the 


machines on it. This means that Inter¬ 
net resources, like list servers which 
automatically route messages to spe¬ 
cial interest groups, are available the 
ham. 

OK, OK, I'm Convince<f— 

Now What? 

I told you this was a series of arti¬ 
cles, and that I would help you get 
started, so here it is. We will be work¬ 
ing with a piece of software called 
JNOS. This is a variation of KA9Q’s 
NOS, and is available from several 
sources. The version you will need is 
1,08c. I chose this software for several 
reasons, and there will be those who 
will argue that it is not the best choice. 
Here are some of my reasons: 

1. It is stable, and still a live” prod¬ 
uct. Johann WG7J is still working furi¬ 
ously on new versions, so it will grow 
as TCP/IP does. 

2. It has a decent user interface, 
but also provides everything that you 
need to run a full-service PBBS. This 


way I can help both the PBBS opera¬ 
tor and the average user to get start¬ 
ed. 

3.1 like it, I use il myself. 

So, to get started you have to have 
the software. Those of you who have 
Internet FTP access will find the pro¬ 
gram at uscd.edu for anonymous FTP 
Those who do not will find it on the 73 
BBS, In the packet files area. You will 
also find the program on ham BBSs 
around the country. Remember, ypu 
want version 1.08c. You will also need 
a TNC that will operate in KISS mode. 
If you are unsure of your particular 
TNC, check the manual. Those of you 
running BayCom (or equivalent) 
modems may be able to run JNOS 
with a special driver. If you want to try, 
mail me and I'll explain. 

Your homework is: 

Get version 1.08c of JNOS. 

Get a valid TCP/IP address. To do 
this, contact your local ampr coordina¬ 
tor and ask for one. If you need to find 
out who your coordinator is, send me 
mail at either: 

Internet: 

jsloman@bix.com 

or 

packet: 

N1EWO@N0ARY.#NOCAL.CA.US 
A.NOAM 

Next month, we’ll look at how to 
set up the software and get that 
TCP/IP stuff working, Til then, 73 de 
NlEWO. Bi 


“If you don’t like it, don’t use it — 
but leave those of us who want to 
move into the 20th century alone. ” 


* MADISON * 

SHOPPER 


ORDERS: 1 (800) 231-3057 
1 (713) 729-7300 or 729-8800 
FAX 1 (713) 729-4766 

New and Used Meters, 
Tubes, Transformers, 
Filter Capacitors 

And More JDgBk 

FREE Ust Call Wi 


VISA 


Madison Electronics 

12310 Zavalla Streel 
Houston, TX 77085 


CIRCLE 25 ON READER SERVICE CARD 


RC-1000 

Computer REPEATER 
Concepts CONTROLLER 


• Autopatch • Reverse Autopatch 
• User Programmable CW ID, 
Control & User Codes & Timeouts 

Manual with schematics • 90-Day Warranty 

Wired & Tested w/ manual.... $239.95 

Micro Computer Concepts 
8849 Gum Tree Ave. 

New Port Richey, FL 34653 

813-376-6575 





V/SA 




MastwCarf j 



radio 

pom tiie manufacturer. 
Buy tile battery pack 
pm Peripiiex— where batteries 
are our only business! 


EBP-24S AUNCO ISOOtaia $ 62.1 
Now Only *40 Each 

■ One Year Warranty 

■ Matched cell construction 

■ Case re-build service 

■ Longlife, extended operating time 

■ Made for HAMS, by HAMS 

.Add S4.00 Shipping & Handling for fim battay. 

S1.00 for each add! battery - U.S. only 
Connecticut residents add 6% tax. 


JiiiPGRIPHGX IncT 

the only thing low about our charge is the cost... 

1-800-634-8132 


115-IB Hurley Road • Oxford, CT 06478 • (203) 264-3985 • FAX (203) 262-6943 


CIRCLE 68 ON READER SERVICE CARD 

73 Amateur Radio Today • October, 1993 45 



CIRCLE 160 ON READER SERVICE CARD 





















Number 15 on your Feedback card 

Rttyloop _ 

Amateur Radio Teletype 
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More on the Amiga 

I have been taken to task. I admit it. 
and I accept the criticism, and I will tell 
you all about it. 

In July, I related Ihe remarks of a 
ham who told us about his "friend who 
is a confirmed satellite QSOer. This 
guy has very elaborate radio equip¬ 
ment. but is using a C-64 lor tracking 
and decoding. Until now, the bit rale 
has not exceeded 1200 baud, so he 
has been able to get away with a C-64. 
Soon, however, things are going to 
change. The new packet satellites will 
operate at 9600 baud, and my friend 
will have to change computers. 

“This person will not use a computer 
for anything other than amateur radio. 
Therefore, I would like the changeover 
to be as inexpensive as possible. Is it 
possible that a Commodore 128 could 
read and write ASCII at 9600 baud? If 
this were possible, I believe that he 
might be able to continue to use his 
disk drive and prinler. 

“I feel certain that an Amiga A500 
could do it, but I hesitate to recom¬ 
mend a computer which is now an or¬ 
phan. Please roll this around and let 
me know what you think. Perhaps 
there are readers ol the column who 
are facing the same choice," 

In my response, I indicated that a 
PC clone would be a good choice, One 
of our readers, who wishes his name 
not be printed, Is upset with our “lack of 
knowledge about Amigas." 

“First of all, the Amiga is most defi¬ 
nitely NOT an orphan, not even the 
A500. There are upgraded machines 


and an improved operating system. Be¬ 
cause of the Amiga operating system’s 
construction, NONE of them have been 
orphaned. The new AGA (Advanced 
Graphic Architecture) models are the 
Amiga 1200, and the Amiga 4000, 
which Commodore has just spent mil¬ 
lions to develop. The older models are 
Ihe 500, the 2000, and the 3000. Ask 
the video industry about the Video 
Toaster . . . they will be surprised to 
know that the Amiga is an orphan, 
which is what your column implied. Al¬ 
most all software that is written for the 
new Amigas will work on the older 
models, including terminal programs, 
ham radio software, graphics software, 
etc." 

He goes on to elaborate on pub¬ 
lished reports of the “death” of the Ami¬ 
ga which, as with the case of Mark 
Twain’s death, are apparently exagger¬ 
ated. All in all, he makes a strong case 
for the Amiga as a capable machine, 
with a mature multitasking operating 
system, and a plethora of features built 
in. 

Now, I would like to point out that it 
was not I who called the Amiga an or¬ 
phan—I was quoting a reader, much as 
I quoted our Amiga supporter this 
month. As to why I have not written 
more about the Amiga to date, I have 
heard precious little about it from the 
readers of this column. Wayne has 
mentioned the Amiga in his editorials, 
Including the Video Toaster. 

I looked back over the last few years 
of "RTTY Loop" to see just what cover¬ 
age the Amiga has received. In March 
1988 I printed a simple terminal pro¬ 
gram for the Amiga. In August 1988 a 
copy of a public domain program for 
Ihe Amiga was offered for a blank disk 


and a mailer, through another reader. 
November 1989 brought the note that 
“Amiga users are also on Ihe rise, with 
Amiga Users Nets on 10 and 75 me¬ 
ters, as well as a number of Amiga 
users on 20 meter AMTOR." Another 
user was highlighted in March 1990 
with the comment that “hams using 
Amiga computers seem a bit more 
versed on the intricacies of this mode." 
A listing ol shareware and commercial 
RTTY programs for Ihe Amiga was giv¬ 
en as well. 

So. look’il. I have not ignored the 
Amiga. For that matter, if you look back 
in this column, 1 have not ignored 
much. How much coverage 1 give lo a 
given system is directly proportional to 
how much input from Ihe readers, and 
even from manufacturers. I get. So, 
stay tuned, be vocal, and let me hear 
from you! 

Other Questions 

Here's a question, for example, from 
George Lemaster WB50YP of Falls 
Church, Virginia. He wonders where 
one can gel a diagram lor the Dove Iron 
adjustable filter RTTY demodulator, 
model MPC-1000T. Somehow, I am 
sure lhat some reader, somewhere, 
can help out. 

He also asks about the HAL ST- 
8000 spectrum display. He’d like to 
make a scope display which would give 
an indication of Ihe modulation Ire- 
quencies and/or FSK type modulation. 
Once again—anybody? 

Finally, here's another request for 
help, this one from the other side of the 
globe. Michael Mihailovic VK20Z in 
Sydney, Australia, tells of his recent ac¬ 
quisition of a 1984 vintage Kantronics 
Universal Terminal Unit. He needs help 
finding a terminal program to run the 
unit, one with transmit buffers and a 
type-ahead facility. He wonders If any¬ 
one is still using this decade old unit. 

He also relates that although he has 
the operator's manual, he is missing 
the "Introduction To and Operation of 


AMTOR" book that originally came with 
the Kantronics UTU. He would like to 
have this book to get onto AMTOR, but 
is having no luck locating a copy. 
Kantronics told him, he says, lo contact 
a local Australian agency, which had no 
idea what he was talking about. If a 
copy of this book, one would presume 
even a photocopy, is lying around, Ihis 
is one amateur who would be very 
grateful. I would be happy to forward 
any such material to him, and look for¬ 
ward to hearing from you, out there, 
who can help. 

One of the programs in the RTTY 
Loop Software Library may well be at 
least the software answer to Michael’s 
problems, or even yours. The collection 
continues to grow, with three disks ol 
RTTY/ham software and one of archiv¬ 
ing utilities. I try to always include the 
latest versions of programs available, 
so even some of the basic disks are 
subject to updates. A self-addressed, 
stamped envelope, or an Email note, 
will get you a listing of all the programs 
and disks. Each collection pretty well 
fills a 1.44 Mb disk, and is available lor 
$2 per disk to be filled, sufficient blank 
media, and a self-addressed, stamped 
disk mailer for return to you. As always. 
Email to me on CompuServe (ppn 
75036,2501), Delphi (username Mar- 
CWA3AJR), or America Online (screen 
name MarcWA3AJR) is the quick and 
easy way to reach me. Postal service 
hard copy to the above address is fine, 
too. Just be sure to enclose a self-ad¬ 
dressed, stamped envelope if you 
would like a personal reply. If you 
would like to put your two cents in, and 
don’t want your name printed, that's 
fine too, as long as you tell me who 
you are! I won’t print or pay much at¬ 
tention to an anonymous letter, but I 
will respect your request for privacy if 
you like. Above all, write mel This col¬ 
umn reflects the interests of its read¬ 
ers, and I read those interests through 
your letters. I look forward to hearing 
from you. Q1 
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h m Number 16 on your Feedback card 

Homing in _ 

Radio Direction Finding 



Photo A. VE7GRH, the ham station at the Gorge Road Hospital rehabilitation unit, 
makes it possible for disabled patients to get on the air This is one of several 
operating positions. 


Joe Moell RE. K0OV 
P.O. Box2503 
Fullerton CA 92633 

Foxhunt Fun at the 
Friendship Games 

“An unstable weather pattern is re¬ 
turning to southwestern British 
Columbia.” The weather radio voice 
coming from my wife April’s scanner 
was discouraging as we awoke on 
Wednesday, June 23, our first full day 
in Victoria. Summer showers are the 
rule rather than the exception on the 
western Canadian coast, but we were 
hoping for better conditions for the 
1993 Friendship Radiosport Games 
(FRG-93), just two days away. 

Heavy rain had pounded our rental 
car as we waited for the ferry from the 
mainland to Vancouver Island the pre¬ 
vious day. Such a storm during the 
FRG-93 radio direction finding contest 
(the foxhunt) would not be welcome. 

To the green-thumbed residents of 
Victoria, abundant rain makes this 
provincial capital a perfect place to 
live. Flowers are everywhere. You see 
them on lawns, in gardens (called 
“rockeries”) and hanging in uncount¬ 
able numbers of baskets. We admired 
them as we made a get-acquainted 


trip to Thetis Lake Park, the foxhunt 
venue. We then drove to the Carey 
Road campus of Camosun College, 
where special events station X07G 
had been active for several weeks. 

Station Manager Al Fast VE7XZ 
was proud of X07G, but April and I 
wanted to visit another of his 
hamshacks that is just as special. Af¬ 
ter a short drive we arrived at 
X07GRH, in the rehabilitation unit of 
Gorge Road Hospital. Al introduced us 
to two of the patients who put this sta¬ 
tion on the air regularly using voice, 
CW, and packet 

Like other stations in Victoria, 
VE7GRH was using the special X07 
prefix made available for the Friend¬ 
ship Games. Al and his friends had in¬ 
stalled special adaptive equipment 
such as oversize switches, voice-read¬ 
out rotor controls, and puff-sip keyers 
to make this station accessible to any¬ 
one, even those having no use of their 
arms and legs (Photo A). 

The Mini-Summit 

Now it was time to begin last- 
minute preparations for the Games. 
We had been invited to the home of 
Perry (VE7WWP) and Anne Creighton 
to dine and to finalize rules and proce¬ 


dures for the FRG-93 foxhunt. 

“It’s only a couple more places at 
the table,* Perry told us, referring to 
his current house guests, Evgeny 
Stavitsky UW0CA, wife Olga, and in¬ 
terpreter Raisa Kucheryavenko 
UA0CJO. Evgeny is president of the 
Friendship Amateur Radio Society 
(FARS) chapter In Khabarovsk, Rus¬ 
sia. He led the 15-member Russian 
delegation to these biennial Games. 

Raisa is not only excellent at her 
translating duties, but is also a superb 
conversationalist in her own right. 
Anne insisted that all radio talk be 


postponed until after dinner, so we 
spent two delightful hours getting ac¬ 
quainted and learning about our re¬ 
spective lifestyles. 

After dessert, we got down to busi¬ 
ness. Although Perry had never en¬ 
tered nor witnessed a ham radio fox¬ 
hunt, he had agreed to organize this 
event, as Vice President of the hosting 
FARS Victoria chapter. Evgeny repre¬ 
sented the Russians, and I represent¬ 
ed Foxhunt Team USA. 

We agreed to follow the Internation¬ 
al Amateur Radio Union (IARU) guide¬ 
lines for foxhunting championships as 
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|Q| Why Pay More For Less? 
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Supplies you won't have to! 


More Power, More Features, More Quality - Less Money! 

• High Output Capacity - For unit size and weight from Daiwa's super-efficient 
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Photo B. Ben Young VE7AJT, the youngest competitor, has Photo C. Svetlana Boltenkova UA0CNE, one of two YLs 
just found his first fox and is looking for 82 with one of the participating in the foxhunt, leaves the starting corridor. She 
Japanese RDF sets. used a three-element Russian RDF set. 


dosely as possible. This 12-page doc¬ 
ument calls for five “foxes," transmit¬ 
ting in sequence for one minute each. 
Contestants attempt to locate as many 
as possible within three hours, carry¬ 
ing a card to mark with the unique 
punches located at each fox. 

Scoring is determined primarily by 
the number of transmitters found, and 
secondarily by elapsed time. Contes¬ 
tants are individually timed. They start 
at five-minute intervals, each coincid¬ 
ing with the start of fox #1 transmis¬ 
sions. This scatters the contestants on 
the course to minimize “follow the 
leader" problems. 

Successful foxhunters pay attention 
to the bearings of all transmitters at all 
times, plotting them on maps provided 
by the organizers. They also eye their 
watches, since exceeding the three- 
hour time limit means disqualification. 
In other words, it is better to return af¬ 
ter 175 minutes with only one fox 
found than to find all five in 185 min¬ 
utes. 

Each country may field one or more 
teams of three to five contestants 
each. Team score is a function of the 
best three individual scores. Team 
members are not allowed to help one 
another on the course. In addition to 
team medals, corporate sponsor Ad¬ 
vanced Electronics Applications pro¬ 
vided medals for the top three individ¬ 
ual entrants. 

IARU rules for foxhunt champi¬ 
onships call for separate categories 
for seniors (males 18 to 40 years), ju¬ 


niors (boys under 18), women (any 
age—nobody asksl), and “old-timers." 
Only seniors are required to find all 
five transmitters in IARU European/ 


Asian events; others need find only 
four. Because there was only one ju¬ 
nior (Photo B) and two women (Photo 
C) among the contestants, we agreed 


that there would be no special cate¬ 
gories in FRG-93. Everyone must at¬ 
tempt to find all five transmitters. 

The Russians fielded two teams of 
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Photo D. At the Sunday demonstration, Evgeny Stavitsky UW0CA shows a 
blindfolded ham how to get a bearing with a Russian two-element RDF set. 


Photo E. Leading Russian team HI to the foxhunt gold medal were (left to right) 
Igor Krivosheev UA0CZ, Mikhail Zavarukhin UW0CN, and Alex Savin UA0CDX. 
They accepted the award at the Saturday night banquet 


four members each. The three-mem¬ 
ber Canadian team was joined by 
Yoshiko Yamagami JQIlCW, the only 
participant from Japan. Kevin Kelly 
N6QAB. J. Scott Bovitz N6MI. and 
Randy Seyboid K5TTE competed from 
the USA. 

By the time our rules were finalized, 
il was getting late. After the traditional 
toast of Russian vodka to seal the 
agreement, it was time to go. 

Testing ... 

Perry was admittedly no foxhunt 
expert, but he had obtained expert as¬ 
sistance. He had called the VictOrien- 
teers, who hold regular outings in 


Thetis Lake Park. Alan Philip, one of 
the organization's leaders, volun¬ 
teered to help, and brought several 
other members for timing and Course 
Marshall duties. No one knows the 
park better than Alan, who was chief 
cartographer of the beautiful 1:15000 
topographical map supplied to the 
contestants. 

At orienteering events, contestants 
navigate their way through unfamiliar 
wooded terrain using only a topo map 
and compass, looking for previously 
placed controls (red and white flags) 
at locations marked on the map. Ra¬ 
diosport foxhunting is similar to orien¬ 
teering; locations of flags coincide with 


the fox transmitters. (But foxes aren't 
marked on the map, of course!) 

Alan had suggested five fox sites, 
which we tested Thursday. Total dis¬ 
tance around the course would be 4- 
1/2 kilometers. That’s not easy, but it’s 
much less than the 12 km courses 
common in European championships. 

Evgeny UW0CA and April 
WA60PS stayed at the start/ffinish 
point with radio direction finding (RDF) 
gear as Perry, Alan, and I carried a 
test transmitter around the course, 
braving occasional bouts of rain. At 
each of the five sites, we determined 
the power and antenna configuration 
needed to give adequate signal to the 


starting corridor. 

Southern California T-hunters 
(N6MI, N6YKE, and AF60) supplied 
the five course transmitters and end¬ 
point homing beacon. All used 
N6MBR TBOX boards (see “Homing 
In" for October 1991) for perfect syn¬ 
chronization. 

RDF Equipment: The Scapegoat? 

Everyone agreed that the 1991 
FRG foxhunt course in Portland, Ore¬ 
gon’s Forest Park had been very diffi¬ 
cult. Only seven contestants out of 16 
found all five transmitters. The Rus¬ 
sians felt the RDF sets supplied by 
FARS-Portfand were partly to blame. 


**“%£**«£* 9 
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Gold 

Alex Savin UA0CDX 

2:07:10 

Silver 

Igor Krivosheev UA0CZ 

2:27:00 

Bronze 

Mikhail Zavarukhin UW0CN 

2:52:31 


Figure 1. Individual medalists at the FRG-93 foxhunt and their times to find the 
five transmitters. 


Gold 

Russia #1 

UA0CDX, UW0CN, UA0CNE, UW0CR 

Silver 

Russia #2 

UA0CZ, RA0CE, UA0CKB, UW0CD 

Bronze 

Canada 

VE7BFK, VE7AJT. JQ1LCW, VE7MAL 


Figure 2. FRG-93 foxhunting championship teams and team members. 


These dual-antenna units, which work 
on the time-difference-of-arrival 
(TDOA) principle, give only direction 
indication, without strength informa¬ 
tion. 

TDOA sets are susceptible to bear¬ 
ing errors caused by multiple signal 
paths (multipath). The direct signal 
competes with reflections from nearby 
objects, such as hills and trees. When 
using a TDOA RDF set, it is necessary 
to keep moving and take bearings 
very frequently to average out these 
multipath effects. 

The Russians volunteered to pro¬ 
vide the competitors' RDF sets for 
FRG-93. They brought 10 receivers 
(model Altai-145) from the Barnaul 
Radio Factory in their country. Altai re¬ 
ceiver circuits are cleverly built into the 
boom of two- or three-element beam 
of flexible steel tape for safety in the 
field. There is an AM detector (which 
also works on FM signals) and a pseu- 
do-BFO that serves as an audible 
strength indicator for distance estima¬ 
tion. 

Altai sets were available for all con¬ 
testants to use, but some chose to use 
others. There were a couple of 
Japanese RDF sets with HB9CV two- 
element arrays and two of the TDOA 
units. Russian and Japanese hams 
have only 144 to 146 MHz on 2 me¬ 
ters, so course transmitters were mod¬ 
ified to operate on 145.725 MHz. With 
no crystal or ceramic filter, the single¬ 
conversion Altai receivers are rather 
broad. But they worked well on this 


hunt, except for minor QRM from local 
packet operations on 145.69 MHz. 

Banking Signals Off the Lakeshore 

It was our intent that the 1993 fox¬ 
hunt course be less arduous than 
1991’s, giving better scores. All foxes 
were placed near established trails in 
the southeast comer of the park. Con¬ 
testants picking the proper 4-1/2 km 
trail loop would pass close to each 
one. 

Foxhunt Friday brought perfect 
weather and no malfunctioning of 
equipment. But to everyone’s surprise, 
scores were poorer than in 1991, 
overall. Only three competitors found 
all five foxes. The average was 2.1 
foxes found per contestant. 

The Russians were clear winners, 
though they averaged only 3.1 foxes 
each (Photo E). No doubt their famil¬ 
iarity with European/Asian-style fox¬ 
hunting and the RDF gear gave them 
an advantage. But they are also in 
very good physical condition, when 


you consider that their team's average 
age is 40. 

Hunters who didn’t do well were 
probably victims of signal reflections 
again. This time, however, the 
bounces came from more distant 
points. The signal path from fox #1 to 
the start was unobscured, so most 
hunters found it. But the direct path 
from #2 and #3 to #1 was blocked by 
200-foot hills. 

Sometimes the signal propagated 
from foxes #2 and #3 by passing over 
a big lake to the west of the course or 
a marsh to the northwest, then bounc¬ 
ing off hills on the opposite bank to get 
back to hunters at the start or at fox 
#1. In such cases, the classic principle 
of RDF comes into play: "Your RDF 
set indicates the direction of incoming 
signal, which may or may not be in the 
direction of the fox." Often, it wasn’t. 

Hunters following reflected signals 
were drawn into the vast interior of the 
2200-acre park. Perry says there is a 
nude beach somewhere on the 


lakeshore. I wonder if any of the con¬ 
testants discovered it! 

Try It Blindfolded 

If North American hams are going 
to hold our own in future 
European/Asian style foxhunts, we 
must make them regular events here, 
to gain experience and to train future 
champions. To encourage the hams of 
Victoria, the Russians put on a 
demonstration Sunday at the FRG 
hamfest grounds. 

To make it more interesting at this 
flat, treeless campus, attendees were 
invited to try finding a fox while blind¬ 
folded, using only the audible indica¬ 
tions of a Russian RDF set to get 
bearings (Photo D). What fun—maybe 
this should replace transformer toss¬ 
ing and QLF (left-foot CW sending) 
contests at our summer hamfestsl 

Beautiful scenery, friendly competi¬ 
tion, exercise, radio talk, and interna¬ 
tional goodwill—FRG-93 had it all. I 
could go on about the CW sending 
and the pile-up contest, the special 
events station, and the N6MI/K5TTE 
QRP Field Day in the park, but I want 
to leave room for plenty of photos to 
inspire you to add on-foot foxhunting 
to your club’s RDF activities. 

The hams of Khabarovsk, Russia, 
are hosting the next Friendship Ra¬ 
diosport Games in 1995. You're invit¬ 
ed. it’s not too early to start training. 
Let’s win some medals and help bring 
the big FARS traveling trophy back to 
the USA! Q] 


Personal Autopatch 


Make and receive 
telephone calls 
from your mobile or 
HT with your own 
personal autopatch. 

Connect to phone 
line and transceiver 
microphone, PTT, 
and speaker jacks. 

NEW! Now with memory backup. 




« Full duplex or simplex with courtesy beeps, 

• Programmable local and long distance codes. 

• Automatic CW identification. 

• Microprocessor controlled timeout protection. 

• Controlled by VOX or carrier detect. 

• Regenerated DTMF or pulse dialing. 

• Separate external remote control output. 

• 1^"Hx4.6"WxS. 05"D shielded metal cabinet. 

Personal Autopatch SDP-600.... $249.95 
12Voli power adapter .11.95 

Shipping and handling S5 in US. $15 foreign. 

30 da> inontv back guarantee. 

90 day warranty. 


j*Com- 793 Canning Pkwv - Victor, NY 14564 
(716) 9244)422 ■ Fax (716) 9244555 
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ROANOAK DOPPLER DF 


At last there is a P C. board 
to build the famous Roanoak 
Doppler Direction Finder. 

Good for locating interference! 
Ready to assemble board and 
components. . ,$87.50 
'Transmitter Hunting" 

TAB Books 323 ppg $19.95 

(The calibration procedure for this inrt 
can only be found in this book.} 

California residents add 7.75% sales tax. 



Douglas RF Devices, P.O.Box 246925 
Sacramento, CA 95824-6925, (916)688-5647 
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Texas 

BugCatcher 

"The SERIOUS HF Mobile Antenna" 


Unmatched in Quality 
Unmatched in Performance 


Eg, 


CALL OR WRITE FOR 
FREE BROCHURE 
GLA SYSTEMS 

PO Box 425 
Caddo Mills Texas 75135 

903-527-4163 

We can supply everything you need for that 
BIG mobile signal you have always wanted‘ 
The Texas BugCathcer can be custom 
designed to fit YOUR particular vehicle. 

Are you ready to own the BEST??? 

HENRY ALLEN WB5TYD TINA ALLEN 


FOLD-AWAY 
IANTENNA MOUNT 



FOLDS TO ALLOW DOORS TO OPEN 
FOR MINI VANS AND UTILITY VEHICLES 
| BOLTS TO TRAILER HITCH OR FLAT PLATE J 
SUPPORTS LARGE HF MOBILE ANTENNAS 
NON FOLD OVER MODEL ALSO AVAILABLE I 
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gm Number 17 on your Feed! 

Hams with class 


Carole Perry WB2MGP 
Media Mentors. Inc. 

PO. Box 131646 

Staten Island NY 10313-0006 

NASA Resources 

There is such a plethora of books, 
pamphlets, videos, and other re¬ 
sources out there for teachers to avail 
themselves of that it sometimes seems 
like an overwhelming task just to cate¬ 
gorize and zero in on where to begin 
looking for needed classroom materi¬ 
als. With that in mind, I’m dedicating 
this months column to helping teach¬ 
ers and instructors of amateur radio to 
quickly locate some of the resources 
that NASA has to offer. 

With more and more schools partici¬ 
pating in SAREX projects, the need 
for highly motivational lessons and 
materials about space travel and com¬ 
munications is becoming greater. Ever 
since my school’s SSTV contact with 
Tony England W0ORE on board the 
Challenger in August 1985, I’ve always 
included a unit on space and communi¬ 
cations in my ham radio curriculum. 
The materials are always current and 
overlap very nicely into science and 
current events studies. My sixth-, sev¬ 
enth- and eighth-graders realty love 
this portion of the curriculum, and it 
provides fabulous follow-up and enrich¬ 


ment activities in the classroom. 

On March 2, 1993, NASA’s educa¬ 
tion staff met with five aerospace edu¬ 
cation organizations for an overview of 
each of their programs and a discus¬ 
sion of how NASA can work with them 
In supporting NASA's Strategic Plan for 
Education, All five organizations have 
programs complementary to NASA and 
all support pre-college education. 

1. For eight years now, The Young 
Astronaut Council has targeted stu¬ 
dents in the K-9 age group. The Y.A.C. 
supplies space-theme curriculum pack¬ 
ages and a teacher’s handbook for S40 
annually. Chapters are often funded by 
community groups such as the PTA, Ki- 
wanis Club. Civil Air Patrol, and Air 
Force Association. The Council now of¬ 
fers a "distance learning" program us¬ 
ing satellite technology to beam space 
curriculum programming three days a 
week from their Spokane, Washington, 
uplink. The Council also recently devel¬ 
oped curricula, specifically targeted to 
reach minority students, through fund¬ 
ing from the National Science Founda¬ 
tion. For further information, contact 
The Young Astronaut Council, 1308 
19th St. N.W., Washington DC 20036; 
(202)682-1984. 

2. U.S. Space Camp, a nonprofit ed¬ 
ucational organization, is open to stu¬ 
dents in grades 4-12, and to educators 


who may participate in graduate or in- 
service teacher training, workshops, 
and conferences. The main goal of 
Space Camp is to motivate students to 
study mathematics, science, and other 
high-technology subjects. More than 
150,000 students have graduated from 
Space Camp programs since 1982. 
Space Camp tuition ranges from $450 
to S750, excluding air fare. Scholar¬ 
ships are available in three categories: 
scholastic achievement, ethnic back¬ 
ground, and financial need. For further 
information, contact: U.S. Space 
Camp, U.S. Space and Rocket Center, 
PO. Box 070015, Huntsville AL 35807- 
7015; (800) 63SPACE. 

3. The U.S. Space Foundation is a 
nonprofit educational organization pro¬ 
moting public awareness of America’s 
space programs. If serves as a national 
resource for research and educational 
information on all aspects of space. 
The Foundation, in conjunction with the 
U.S. Air Force Academy, offers a five- 
day graduate level course, “Getting 
Comfortable Teaching with Space." 
Shorter in-service courses are also 
available in local school districts on re¬ 
quest. Members of the Foundation's 
“Project First Step" designed an inno¬ 
vative middle school science curricu¬ 
lum using astronauts and other scien¬ 
tists as role models. For more informa¬ 
tion. contact the Foundation at 2860 S. 
Circle Dr., Suite 2301, Colorado 
Springs CO 80906-4184; (719) 576- 
8000. 

4. The Challenger Center for Space 
Science Education is an international 
network of facilities and programs 


founded by the families of the seven 
crew members of Challenger flight 51-L 
to continue the crew’s educational mis¬ 
sion. Currently. 14 high-tech space 
simulators are located in science cen¬ 
ters, museums, and school districts 
across the U.S. and Canada. The sim¬ 
ulators fly middle school students 
through two-hour missions where they 
learn science and develop problem¬ 
solving and communication skills. The 
Challenger Center has developed a 
wide range of student and teacher pro¬ 
grams, which are often led by mem¬ 
bers of NASA's ‘Teacher in Space Pro¬ 
gram." The Center also offers live inter¬ 
national teleconferences. For further in¬ 
formation, contact The Challenger 
Center for Space Science Education, 
1055 North Fairfax St., Suite 100, 
Alexandria VA22314; (703) 683-9740. 

5. The Astronaut Memorial Founda¬ 
tion was established in the aftermath of 
the Challenger accident to honor all 16 
astronauts who have lost their lives in 
the line of duty. The Space Mirror Na¬ 
tional Monument was established at 
the Kennedy Space Center by a joint 
resolution of Congress. In addition, the 
foundation is creating a Center for 
Space Education on six acres of land 
adjacent to the memorial to further en¬ 
hance NASA’s education program. The 
center will also explore and develop 
new learning techniques and environ¬ 
ments for the future. Plans for group 
and individual activities run the gamut, 
including: demonstrations, discussions, 
conferences, workshops, symposiums, 
and lectures. The center will also pro¬ 
vide films, satellite transmissions, and 


BATTERIES 

BUY DIRECT FROM US, THE MANUFACTURER! 



FOR THE 

MONTH OF OCTOBER 


YAESU/MAXON 
FNB-2 10.8v 6 600 MAH 

FNB-^3A 9.6v@ 1200 MAH 
FNB-4 12V & 750 MAH 

FNB-4A 12v @ 1000 MAH 

’FNB-IO(S) 7.2v@ 1150 MAH 
FNB-12(S) 12v $ 600 MAH 

equiv. to FNB-t 1 (W shorter) 
FNB-17 7.2v @ 600 MAH 

‘Same size case as FNB-12 
‘FNB-25 7.2v ® 600 MAH 

FNB-26 7.2V @ 1000 MAH 

"FNB-26-S A2v 1500 MAH 

‘FNB-26A 9.6v ® 800 MAH 

'Same size as FNB-26 case 
FNB27 12v « 600 MAH 

"FNB-273 12v & 800 MAH 

“(T longer than FNB27) 


ON ALL 


Replacement 
Battery Packs 

LOOK FOR NOVEMBER S 
SPECIAL OF THE MONTH 

MONTHLY DISCOUNTS 
APPLICABLE TO END-USERS ONLY 


Pricss and spectticanons Subject to change without coivce 



... W & W ASSOCIATES 

postage and handling. 29-11 Parsons Boulevard, Flushing, N.Y. 11354 I f 

WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE. 

In U.S. & Canada Call Toll Free (800) 221-0732 • In NYS (718) 961-2103 • FAX: (718) 461-1978 


MADE IN 
THE U.S.A. 

SEND FOR 
FREE CATALOG 
AND PRICE UST 
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Qrp 

Low Power Operation 


Mike Bryce WB8VGE 
2225 Mayflower NW 
Massillon OH 44646 

A Low Cost, Low Power 
Pretze! Transmitter, Good 
Enough to Eat 

This month’s project started when 
I decided to clean up my workbench. 
Seemed ! had all kinds of parts laying 
about on the bench to build a small 
transmitter (and a color TV, X-ray 
machine and so on.) So, with pencil 
in one hand and a broom in the other, 
I started working on a schematic 
while the soldering iron cooked on 
the workbench. This is a project that 
just begs to be changed and modi¬ 
fied. In fact, I'd be upset if no one 
modified it for their own use. The 
schematic is shown in Figure 1. 

The project began as a transmitter 
for 18 MHz but, lacking a proper 
crystal, the transmitter ended up on 
10 MHz instead. Also, I built this pro¬ 
ject on a single piece of double-sided 
PC board using the ugly construction 
method. If you’ve never tried this 
method before, you’re in for a sur¬ 
prise. Normally, you use high-value 
resistors (1 megohm or higher) as tie 
points for the various connections. I 
didn’t take this route; I used sky 
wiring instead. In sky wiring, the con¬ 
nections between components just 
tangle in the air. This does make for 
a few problems, the biggest of which 
is having the different connections 
short out against one another. I fixed 
this problem by using small pieces of 
pretzel here and there. I always have 
a fresh supply of pretzel crumbs on 
my workbench. And no, I have no 
idea what the capacitance of a length 
of pretzel is. 


You’ll also need at least two sizes 
of soldering irons. A large, 35 watt 
iron is needed for soldering to the 
copper foil. The copper foil is a very 
good heat sink and a smaller iron (15 
watts or less) does not have enough 
umph to make a good solder joint on 
the copper foil. You'll still need a 
smaller iron, though, to make con¬ 
nections between the individual 
parts. 

To keep the cost down to almost 
nothing, the antenna connection is 
simply soldered directly to the output 
filter. Likewise, the crystal is soldered 
directly to the VXO capacitor, without 
a socket. Be careful when soldering 
to the crystal—too much heat and 
you'll end up destroying it. 

The Circuit 

A VXO is used for frequency con¬ 
trol. They’re simple to build and give 
you an ideal method of frequency 
control, without the drift of a VFO. 
The supply voltage to the oscillator is 
regulated in two different ways. First, 
a 78L08 regulator provides a stable 
+8 volts to the collector of the oscilla¬ 
tor’s transistor. Second, a red LED is 
used to supply 1.5 volts of bias to the 
base of the transistor. A red LED 
makes a cheap and dirty regulator 
(and there were plenty laying around 
my bench). 

By adding a small amount of in¬ 
ductance in series with the crystal, 
we can expand the range of the 
VXO. The value is not especially criti¬ 
cal, so don’t get overly concerned 
with the number of turns to use and 
on what core. Depending on the crys¬ 
tal, the amount of inductance may 
need to be changed to get proper 
VXO action. 



Photo A The junk box rig on 30 meters. Note the pretzel between the buffer and 
the driver transistor 
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Secondary: 3 Turns On FT 50 - 43 













Figure 2. Schematic for an optional keying transistor and how you would interface it to the project. 


The main tuning capaci¬ 
tor I have listed as 50 pF on 
the schematic. In my ver¬ 
sion, the capacitor I used 
looks like it may be only 20 
or 30 pF. Even with this 
small value, I’m able to go 
from 10.115 MHz to 10.122 
MHz with a crystal marked 
10.116 MHz. That’s not too 
bad, as this range puts me 
right about in the middle of 
the action on the 30 meter 
band. Depending on the val¬ 
ue used for your tuning ca¬ 
pacitor, crystal and series in¬ 
ductors will determine the 
frequency swing. Some 
crystals will bend more than 
others, giving you greater 
VXO swings. 

The oscillator runs alf the 
time; it is not keyed. The 
supply voltage of the oscilla- 
tor must be removed or 
you’ll hear its signal in your 
receiver. If you plan on us¬ 
ing this oscillator for a direct conver¬ 
sion receiver you’ll need to keep It 
running. If you want, a second low- 
value capacitor may be used to cou¬ 
ple some RF into a mixer for your re¬ 
ceiver. 

Energy from the oscillator is cou¬ 
pled to the buffer via a small capaci¬ 
tor. In my model, I found a 33 pF cap 
on the bench, so that is what I used. 
Reducing the value of this capacitor 
will reduce the amount of RF coupled 
into the buffer. The smaller the value, 
the less pulling of the oscillator during 
keying. To a lesser extent, this will af¬ 
fect the amount of output power, too. 
Don’t go too low or you’ll end up with 
a QRRp transmitter. On the other 
hand, don’t use too much capaci¬ 
tance either. It will load down the os¬ 
cillator and give you no more output 
at the antenna. Values between 20 
and 100 pF should work just fine. 

The buffer consists of another 
2N2222 transistor. The 2N2222 I 
used is in the metal-case style. 
These seem to be a bit harder to kill 
and I've found you can get a bit more 
power out of these metal-cased units 
than the popular plastic jobs. A trans¬ 


former decouples the RF from the 
collector of the buffer and a small 
amount is then placed at the base of 
the driver transistor 

The driver uses a 2N3053 transis¬ 
tor in the TO-5 case. This stage is 
tuned by the 2-40 pF trimmer on the 
collector of the driver. The trimmer I 
used seemed to be a bit too small, so 
another 37 pF capacitor was sol¬ 
dered in parallel with the trimmer. The 
driver is the only stage that is keyed. 
Keying is done by applying +12 volts 
to the driver. The transmitter keys 
very well. There are several bypass 
capacitors on the collector to keep 
RF out of the VCC line. In most cas¬ 
es a PNP keying transistor would be 
used here. I could not find one, so I 
keyed the rig by the “arm-strong” 
method—I used a clip lead! Figure 2 
details a keying transistor and how 
you would interface it to the project. I 
did not use a heat sink on this driver 
transistor, but one wouldn’t be a bad 
idea. 

RF from the driver is coupled via 
the transformer’s link turns to the PA 
transistor. A 47 ohm swamping resis¬ 
tor on the base of the PA transistor 


helps stabilize this stage. You’ll need 
to use a heat sink on the PA transis¬ 
tor. The output filter is of a standard 
design using three toroids. Silver mi¬ 
ca capacitors would be my capacitors 
of choice, but I used ceramic capaci¬ 
tors without any noticeable trouble. 

By changing the input impedance 
of the filter we can get more RF out 
to the antenna. Normal input 
impedance is 50 ohms. This was ex¬ 
actly the case in my version. Instead 
of using the standard value capaci¬ 
tors in the first stage, l changed the 
input impedance of the filter. I started 
with 140 pF and, by adding small-val- 
ue capacitors in parallel, I steadily in¬ 
creased output power. After I got 
done, I had over 3 watts of clean RF 
going to the antenna, and a real 
mess with all those capacitors sol¬ 
dered in parallel! Three watts is about 
one S-unit over the normal 1.5 watts 
you’ll get. The values shown in the 
schematic will produce an output 
power of 1.5 watts. It’s up to you to 
play with the output filter impedance 
and thus change the output power of 
the rig. 

The transistor used in the PA is 


somewhat critical. Because 
the leads are rather long, 
it’s best not to use a tran¬ 
sistor with a lot of gain, es¬ 
pecially in the UHF range. 
That means don’t even 
think about using a 
2N3866I I used a junk box 
version of a 2SC799. A 
transistor pulled from a junk 
CB would be a fine choice 
too. 

As I mentioned earlier 
on, this is a project just 
begging to be changed and 
added to. The only points to 
worry about are the lead 
lengths on the PA transistor 
and the driver. Try to keep 
them as short as possible. 
This is especially true of the 
emitter lead of the PA tran¬ 
sistor. 

Remember, the case of 
the driver and the PA are 
connected internally to their 
collectors. Therefore, they 
are also connected to the VCC line. 
Don’t allow them to contact the cop¬ 
per foil or you’ll end up with fireworks 
and melted transistor leads. 

Have a good time with this project. 
Even if you don’t get it to work, it’s 
great practice in radio theory. If noth¬ 
ing else, find out why something 
won’t work. Learning is always a pro¬ 
cess of correcting mistakes. 

Clear the Pretzels Off the Bench! 

One of the reasons I had to clean 
up my workbench was to start con¬ 
struction of the ARK 40 transceiver. 
This is really a slick project, especial¬ 
ly if you’re tired of the usual VXO- or 
VFO-controlled NE602 transceiver. 
The ARK 40 will produce a hefty 5 
watts output on the 40 meter band. 
Oh yes, the ARK 40 is a fully syn¬ 
thesized rig on the 40 meter band. 
It’s simple to operate and a joy to 
use. You can find a complete review 
of the ARK 40 elsewhere in this issue 
of 73. 

Next month, I’ll have some details 
about computing the values for the 
output filters. Until then, remember, 
use wits instead of watts. R] 


NO MORE GUESSING WITH ANTENNA COMPARISON PERFORMANCE. The 



New "DlGl-FlELD" instrument has an extraordinary frequency response, DC to 
12 GHz. "DiGI-FIELD" can be used as a sniffer 
for 60 cycle noise sources, as well as intensity 
detector of microwave oven leakage. With 
visual clear reading, you can make your own 
calibration. Use for radiation gain/loss measure¬ 
ments, antenna patterns, polarization, adjust¬ 
ments, helps to detect TVI, portable phones, 
car alarm transmitters, etc. Designed to be 
used with its own telescopic antennna or ex¬ 
ternal antenna with PL 259 connector. Detect¬ 
or output connector for AM. “DIGI-FIELD” has 
a 3 1/2 LCD display with <9V) low battery in¬ 
dicator. Available in the normal model “A" or 
the NEW ultra sensitive model “B”. 

For only $119.95 this could be the answer 
and the solution to your RF.problems. 

1C ENGINEERING 

16350 Ventura Blvd., Suite 125, Encino, CA 91436 
Info Phone: 818-345-1692 
Fax:818-345-0517 800-FIELD-58 

Orders Only: 1-800-343-5358 


111 

products speak.. . for themselves" 

DIGITAL VOICE RECORDER 

AudioQ 218 

7 UP TO 218 SECONDS RECORD TIME 

V 4 SAMPLE RATES 

7 SPEAKER OUTPUT 

VLO LEVEL OUTPUT 

7 TX ENABLE 

7 BATTERY BACKUP ToTA KIT 

7 8-15v DC OPERATION $149 00 
7 SMALL SIZE 2.5*' X 2.5" p LUS S * +H 

REPEATER CONTROLLER 
VOICE ID'er~KE2AM VER B 

SEE REVIEW OF VERSION A 

JUNE 1991 ISSUE OF 73 MAG. 

7 DIGITAL VOICE ID 

7 BATTERY BACKUP 

J TIME-OUT TIMER 

J TX ENABLE 400ma 

7 COR OR SQUELCH KEYED NOT A K|T 
7 8-ISv DC OPERATION $H9 00 

7 SMALL SIZE 3.2" X 3.4“ p LUS s + H 

Both.units.are fully assembled and tested. ' GET-TEOH 

Full documentation is included, ■■■■•. y>ni OH fcV OAAh 

For moro. information, coir or write- NEW WINDSOR, NyS 2553 

specifications AMO.'psitct s subject. td:. {91;4)5|64r5347 
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Atv 


Number 19 on your Feedback card 


Bill Brown WB8ELK 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

ATV from Mt. Diablo 

Just east of the San Francisco Bay 
Area lies a majestic mountain called 
Mt. Diablo that rises over 3,800 feet 
above the surrounding terrain. From 
the top of Mt. Diablo you can see most 
of the Bay Area (Berkeley and parts of 
the East Bay are shielded), as well as 
an unobstructed view of the Sacra¬ 
mento Valley. On a clear day you can 
see the snow-capped peaks of the 
Sierra Nevada range over 100 miles to 
the east stretching from north of 
Sacramento nearly down to Fresno. 
Mt. Diablo would seem to be the ideal 
site for an ATV repeater. 

Don Smith W6NKF certainly 
thought so! In 1981 he installed his 
ATV repeater on a site near the top of 
the mountain. Don’s system was a bit 
unusual since the Bay Area has a 
unique problem. It turns out that there 
Is a military base near Sacramento 
that operates an over-the-horizon 
radar system called Pave Paws. This 
radar transmits megawatt pulses in 
the 420-450 MHz range that blanket 
the Bay Area, particularly the top of 
Mt. Diablo. Since any input in the 400 
MHz band would be constantly wiped 
out by the radar, Don chose to put the 
input on the 1200 MHz band with the 
output on 427.25 MHz. He even 
worked out an agreement with the 
Pave Paws operators to keep the 
427.25 MHz frequency clear from the 
radar signals. The repeater’s output 
corresponds exactly with cable-ready 
channel 58 and allowed many folks to 


Ham Television 

view the repeater using just a simple 
antenna and cable-ready VCR or TV 
set. 

The W6CX ATV Repeater 

Currently owned and operated by 
the Mount Diablo Amateur Radio Club, 
the Mt. Diablo ATV repeater has an in¬ 
put on 1253.25 MHz AM with an out¬ 
put on 427.25 MHz (both vertically po¬ 
larized). The repeater's antennas are 
mounted near the top of a 190-foot 
tower near the mountain peak and 
provide a 360-degree view of the re¬ 
gion. With a range of over 100 miles, 
the repeater covers most of the San 
Francisco Bay Area, as well as the 
Sacramento Valley from north of 
Sacramento to south of Stockton and 
into the foothills of the Sierras. There 
are around 40 active members on the 
air (and many more who monitor the 
repeater via cable-ready VCRs). Two 
of the members reliably access the re¬ 
peater from over 90 miles away. Occa¬ 
sionally the Black Mountain group will 
retransmit the Mt. Diablo output 
through their repeater in the San Jose 
area so that those in the East Bay can 
view the activities. 

Every Thursday evening at 8 p.m 
Pacific time, an ATV net is held on the 
147.06 repeater and usually generates 
a lot of activity. This repeater and the 
224.78 repeater are generally used for 
the ATV talk frequency in the region. 

PACIFICON’93 

Sponsored by the Mt. Diablo ARC, 
this year’s PACIFICON convention 
(held October 22-24 at the Concord 
Hilton hotel) will again feature a live 
ATV demonstration console (see the 
photo). The ATV group plans to cover 



KC6SOE mans the ATV control console during PACIFf- 


CON'92. 

featured speakers, special events and peater. 

highlights of the convention through The chase team T-hunt group will 
the use of multiple cameras, videotape be led by Syd Furman W6QWK and 

and remote feeds. This footage can be anyone with DF gear is invited to join 

seen on the hotel’s in-house cable in the chase effort. If all goes well with 

system and will be transmitted through the Saturday launch, a second flight is 

the ATV repeater as well. tentatively planned for Sunday morn- 

One highlight this year will be an ingaswell. 

ATV balloon launch. Bill Brown 

WB8ELK and Don Smith W6NKF will ^ Future 

be sending up the balloon between 10 A 1200 MHz output for the Mt. Dia- 
a.m. and 11 a.m. on Saturday from the bio ATV repeater is in the works (in 

Concord Airport (Buchannan Field), addition to the 427.25 MHz output). Al- 

just one mile from the convention. The so, plans are being made to eventually 

balloon will feature a live TV camera establish a microwave linkup with 

transmission on 434 MHz, with on- Southern California, 

screen telemetry overlay. An on-board If you’d like to see what’s going on 
GPS receiver will relay the balloon’s in the North Bay area, just drop on by 

position to aid in tracking and recov- for the Thursday night net and watch 

ery. In addition, a simplex repeater will the action. With over 50 watts output 

operate on 2m (144.34 MHz) and a power (soon to be 100 watts), you 

beacon can be heard on 28.322 MHz. should be able to see the repeater 

At the peak altitude of 110,000 feet, with modest equipment (cable-ready 

anyone within 400 miles of the Bay VCR/TV and just about any outside 

Area should be able to see the bal- antenna) as long as you’re fine-of- 

loon’s video and work through the re- sight to the mountain. 


SCARED OF THE CODE? 


IT'S A SNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR AOVANCED EDITION FOR 
BEGINNERS TO EXPERTS-AND BEYOND 

Morse Code teaching software from GGTE is the 
most popular in the world—and for good reason. 
You’ll learn quickest with the most modern teaching 
methods—Including Farnsworth or standard code, 
on-screen flashcards, random characters, words and 
billions of conversations guaranteed to contain every 
required character every time—in 12 easy lessons. 

Sneak through bothersome plateaus In one tenth of 
a word per minute steps. Or, create your own drills 
and play them, print them and save them to disk. 
Import, analyze and convert text to code for addition¬ 
al drills. 

Get the software the ARRL sells and uses to create 
their practice and test tapes. Morse Tutor Advanced 
Edition is approved for VE exams at all levels. Morse 
Tutor Is great—Morse Tutor Advanced Edition is even 
better—and it’s in user selectable color. Order yours 
today. 


For all MS-DOS computers (including laptops). 
Available at dealers, thru QSTor 73 or send $29.95 

♦ + $3 S&H (CA residents add 7.75% tax) to: 
GGTE, P.O. Box3405, Dept. MS, 

Newport Beach, CA 92659 / 

Specify 5 V* or 3 Vt inch disk $ 
(price includes 1 year of free upgrades) 


CIRCLE 193 ON READER SERVICE CARD 
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AM-6155/GRT UHF POWER AMPLIFIER, conserva¬ 
tive 50 watt output from 10 W input using 8930 or 
DX393tube (no choice) in silver-plated cavity drawer 
with 175-turn dial. Mainframe has metered solid- 
state power supply; requires 120/240 VAC 60 Hz and 
+20 V reg 60 ma. 7x19.5x18.5, 80 lbs sh (UPS in 2 
pkgs.) LISED-not tested w/schematics.$235 

VARIABLE OSCILLATOR for R-390A receiver; NOT 
Collins mfg. 4 lbs sh, “ 

#VFQ-390A-0H, GOVT RECONDITIONED. $45 


IF AMPLIFIER for R-390A with 'good" 2-4-8-16 MHz 
mechanical filters; LESS RT-510, 6 lbs sh. 

#IF-390A, USED-not tested.$115 

Prices F.O.B. Lima, 0.* VISA, MASTERCARD Accepted. 
Allow for Shipping * Write for latest Catalog 
Address Dept. 73 • Phone 419/227-6573 * Fax 419/227-1313 


ARE YOU BUILDING A 


Packet Network? 


Join the latest Packet Radio excitement - building 
the networks that make it all possible. Using ordinary 
Packet TNCs with network software installed, you too : 
can expand the existing network, or start your own! I 

ANS has ail of the hard-to-find parts that will bring 
| it all together: 

The fvport NETRIX Diode Matrix Board con- ! 
nects TNCs together to form a network switching i 
node, where packets are routed towards their final , 
destination, it uses DE-9F connectors, ts designed 
to eliminate expensive, unsightly cables, and 
works wltheithcr TbeNET or ROSE networking i 
software. S24.95 as a complete kit. or S39.95 as- j 
semhled Adapters for DRSi. MRI or AEA TNCs | 
are only S2.49 each - specify TNC model. 

The WtreModem Adapter allows 006 TNC -M W •> Jga 

to connect < via 3 WireLan Matrix) lo up to 5 

other TNCs. Connect switching nodes to- ‘ 

gethor to make a SuperHuh, an inter-net- MB h M L '- 7^fd 

work gateway. or to at tacit a few servers 51 4 

(like aB B S or DX Cluster) directly to the 

network via wire for superior performance! .W; I 

Only $2.95 as a kit. or S4.95 assembled. ■ 

1 WireLaa Matrix SI. assembled. HwK; , ... 

To bnng u all together. ANS offers TNC to Radio cables (S9.95) and a Power 
Supply <x TNC cable for the popular TEKK KS-9Q0 link radio 1524.95). 


1 Please write for more information. To order, send check 
or MO. add S3 $/H. NJ address add 6% tax. All orders 
i shipped 2-Oay air! Your Satisfaction is Fully Guaranteed. 


FAIR RADIO SALES Amateur Networking Supply 

1016 E. EUREKA • Box 1105 • LIMA, OHIO • 45802 Post Office Box 219. Mantvale New Jersey 07645-0219 
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Above & beyond 



Photo A. A 10 GHz QHP rig. A 20 volt regulator is located on the black heat sink. 


C. L. Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Ave. 

San Diego CA 92119 

10 GHz SSB QRP 
Transceiver 

This month I thought I would de¬ 
scribe a 10 GHz SSB QRP rig in its 
simplest form, then later show you 
how to modify it into a very formidable 
station. The improvements to the ba¬ 
sic SSB converter can be added easily 
to make It buildable from the compo¬ 
nents you have. By following the basic 
layout you shoutd be able to duplicate 
this rig at various stages of evolu¬ 
tion—from the very basic to the more 
complex 10 GHz SSB station. The IF 
frequency used in each case is 2 me¬ 
ters. 

This design process might look a 
little awkward but be assured, this rig 
is quite formidable in operation. Last 
month we discussed some of the rea¬ 
sons why reduced bandwidth systems 
are high performers. This month we 
will discuss this basic 10 GHz SSB 
system, which delivers high perfor¬ 
mance yet is constructed from mini¬ 
mum components. Then with this 
same basic circuit you can add com¬ 
ponents as you find them. I will at¬ 
tempt to describe several modifica¬ 
tions or steps that will guide you in 
modifying the original unit shown in 
Photo A. Don't be afraid to make 
changes—what you build really de¬ 
pends on what you want to spend. 
The different levels of complexity are 
offered in an attempt to vary the de¬ 
sign to suit your needs. 

The main ingredients needed to 
construct a 10 GHz system include a 
local oscillator, a Frequency West 
brick-type amplifier, and the mixer (an 
orthagonal waveguide-type unit). The 
RF port of the mixer is connected to a 
10 GHz antenna and, with a 2 meter 
transceiver set to low power, is con¬ 
nected to the IF port. This simple set¬ 
up will be capable of making narrow- 
band contacts on 10 GHz. See Figure 
1 and Photo A, both showing an oper¬ 
ating simple system for 10 GHz. This 
setup will work quite well and is capa¬ 
ble of making either narrowband FM 
or SSB contacts. This, of course, is 
dependent on the type of 2 meter rig 
you use for the IF transceiver. My rigs 
are an ICOM 202, and a Santee LS- 
202A multimode HT. Both rigs were 
used. They're both older radios but, 
they perform quite well. The Santee 
has been my main radio for SSB oper¬ 
ation. 

The design of this system is what I 
prefer to call a “COAXIAL” based sys¬ 
tem, differing from a “WAVEGUIDE" 
based system, such as in wideband 
FM. Components can be added to this 
system as desired to improve its capa- 


VHF and Above Operation 


bilities. Each component added to the 
system can increase its complexity and 
cost. However, each has specific at¬ 
tributes giving system performance im¬ 
provements that far offset the costs in¬ 
volved. The first improvement to be 
considered is the RF preamplifier and 
associated coaxial switch that is need¬ 
ed for a dual role for the amplifier. 
More on that later. 

The preamplifier that we use is a 
dual-stage amplifier using two MGF- 
1402 FETs. The amplifier PC board for 
this amplifier is 3/4" by 1" and con¬ 
structed on 0.031 Teflon PC board. 
Figure 2 shows t. j schematic for this 
preamp. The ^urce leads are con¬ 
nected to grOo,,d on the board with a 
very short lead length (actually no 
lead) and upside down. With the case 
inserted in the hole cut in the PC board 
(with the FET upside down), the 
ground foil is soldered directly to this 
gold metalization of the case, making 
for almost zero lead length. This is the 
biggest secret in construction of this 
PC board amplifier: zero lead length of 
the source lead, making for minimum 
inductance in the source path to 
ground. Please note that some designs 
require some inductance in the source 
leads; however, this design does not. 

At lower frequencies, FETs give in¬ 
creased gain, and this further increas¬ 
es as frequency is reduced. FETs that 
have an Ft (frequency total) of 80 GHz 
or so become unstable at very low fre¬ 
quencies. That’s why some source in¬ 
ductance is necessary at low frequen¬ 
cies to help make the design stable. At 
high microwave frequencies this is un¬ 
desirable and will make a design func¬ 
tion better as an attenuator than as an 
amplifier. The thing to remember is that 
the extreme towards minimum Is nec¬ 
essary at upper microwave frequen¬ 
cies. 

The rest of the construction is basic 
in that good microwave components 


are necessary for low loss. That man¬ 
dates that chip resistors and chip ce¬ 
ramic capacitors be used in the 
preamplifier. If you wish to design your 
own amplifier, a program called PUFF 
is available from CALTECH that will al¬ 
low you to design your own custom 
PC board with the FET of your choice. 


“Above and Beyond” for May and June 
1992 covered PUFF and its applica¬ 
tions. 

Take, for example, an amplifier 
which was designed using PUFF with 
an NEC-04583 FET. This circuit or oth¬ 
ers could be used in place of the dual¬ 
stage amplifier described earlier. Both 



Figure 1. A 10 GHz QRP rig suitable for narrowband FM or SSB. 


MG F-1 402 1 pF 



Figure 2. A 10 GHz RF amplifier with 18 dB gain and approximately 2 dB NF. It is capable of +5 dBm output when used as a 
transmit amplifier,: 
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Photo B. A 10 GHz ortho mode mixer Looking through Photo D. My trusty Santee LS-202A 2 meter FM/SSB HT. 
the mixer waveguide port you can see rear port 90 de¬ 
grees offset. The SMA connector is the IF port. 



Photo C. My ICOM-202 SSB 2 meter 
pre-hand-held radio. 


designs require a simple bias supply 
to function. It can be as simple as a 
“double A” (AA) flashlight cell connect* 
ed up to supply negative gate bias 
current. An additional positive regula¬ 
tor is required as well, for the drain 
supply. Normally this voltage is near 
+4 volts. We have built both simple 
supplies and ones that use ICs to gen¬ 
erate the negative voltage. Either will 
work well. 

The bias (negative) is adjusted to 
give the required drain current for your 
FET. This can be adjusted for a mini¬ 
mum noise figure or increased for 
higher current for slightly more power 
output. Check your FET's specification 
sheet for exact current requirements. 
For the MGF 1402 FETs we adjust the 
first low-noise stage (between 10 and 
15 mA) for minimum noise. The sec¬ 
ond stage is set (to 20 mA) for best 
gain. Next comes the relay switching. 
We could live without them and dedi¬ 
cate the amplifier for either receive or 
transmit. But, in this case I decided to 
use the same amp for receive and 
transmit and switch it with relays. 

The relay used at 10 GHz must be 
rated for 10 GHz operation. As such, 


the circuitry internal to the coaxial 
switch resembles a transmission line, 
providing for low losses at microwave 
frequencies. Two types of relays can 
be used: the SPDT (single-pole dou¬ 
ble-throw) type, or the transfer type. 
Several SPDT relays would have to be 
used but only one transfer relay is 
needed to work in the simplest config¬ 
uration. 1 have used each method and 
they both work well. 

For simplicity, the transfer relay is 
the easiest to use, that is if you can lo¬ 
cate one. It is most suitable as only 
one relay is required, allowing the 
preamplifier to be used for both re¬ 
ceive and transmit amplification. You 
can usually tell a transfer relay from its 
standard counterpart by the four coax¬ 
ial connectors on the transfer relay, 
versus three for a standard SPDT type 
coaxial relay. 

Let’s look into the construction of 
each and see what is going on. In the 
SPDT type (miniature SMA type relay) 
there are two sets of contacts, as 
shown in Figure 4. This relay can best 
be described as having balanced pole 
operation, like a teeter-totter. One sec¬ 
tion makes contact with half of the 


common center pin and the other con¬ 
tact (let’s call it normally closed). The 
other section is off balance or down to 
ground making no contact to any 
coaxial connector, maximum isolation. 
When the relay is energized, the nor¬ 
mally closed contact toggles and be¬ 
comes the one that is now grounded 
or off-balanced and the other section 
(the normally open contact) is now 
making connection between the other 
half of the center contact and the nor¬ 
mally open contact. SPDT operation. 

The operation in a transfer relay is 
quite different in some respects in that 
it has four (coaxial connector) con¬ 
tacts. It has a modification of the 
teeter-totter operation in that there are 
four contact bars while the SPDT type 
has two. The toggle operation occurs 
between two of these bars diagonally 
positioned inside the relay. What hap¬ 
pens is that the relay makes contact 
along the top and bottom of the relay, 
leaving the side bars in the open posi¬ 
tion. When the relay is activated the 
top and bottom release their connec¬ 
tions and the left and right side bars 
make connection. See Figure 5 for de¬ 
tails on the transfer relay and its 
schematic switching application. 

With either relay system in place, 
switching an amplifier from receive 
and transmit is quite easy. It can be¬ 
come complex if and when we add ad¬ 
ditional components into this switching 
loop. For a basic SSB unit with switch¬ 
ing, this is all you need for an opera¬ 
tional SSB 10 GHz narrowband sys¬ 
tem using 2 meters as an IF. Drive 
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Figure 5. This four-contact transfer relay effectively reverses the amplifier. It is wired with the amplifier in to terminal 1 ; 
amplifier out to terminal 4; antenna to terminal 2; mixer out to terminal 3. Normal (not energized) state: contacts 1—2 & 3—4 
closed. When energized, the relay opens 1—2 & 3—4 and 1—3 & 2-4 connect. 



Figure 6. Full implementation of switching with 4 SPOT coax relays, switchable preamp, and 10 watt high power TWT 
amplifier 


power should be held to +10 dBm 
maximum to the mixer. 

This system, with a 10 GHz FET 
amplifier (home-brew), can boost out¬ 
put power on transmit to somewhere 
near the +5 to +8 dBm power level. 
That’s a power output of 4 mW to 7 
mW (0.007W). Don’t scoff at that pow¬ 
er as it is quite capable of driving other 
higher-power amplifiers, such as trav¬ 
eling wave tubes, to full power of 10 
watts or more. These do not need to 
be added now but can be as time and 
money allow. The simpler low power 
rig will work quite well with the lower 
power level. Additional gain can be 
quickly realized through passive an¬ 
tenna gains. 

Realize that 0.007 watts is real 
QRP power and can give exceptional 
operation using SSB. Comparing op¬ 
eration on 10 GHz QRP levels and 
system gains in respect to lower fre¬ 
quencies such as 2 meters, you can 
draw comparisons by noting that with 
lower frequencies antenna gain is 
markedly reduced. A 30“ dish antenna 
on 10 GHz can exhibit 35 dB gain, 
making for quite a punch, even when 
using a QRP rig. That's a lot of gain 
advantage even when compared to a 
good 2 meter antenna which can run 
in the 10 to 15 dB range. You would 
have quite an antenna farm at 2 me¬ 
ters for similar gain as this small dish 
at 10 GHz. 

That’s one factor which makes 
QRP levels workable with reduced 
bandwidth SSB microwave operation: 
very high antenna gain and very low 
power systems. Comparing even fur¬ 
ther: At 24 GHz the same approach is 
used, making more power gain in the 
antenna than is usually in the amplifier 
at this level. Most rigs today for 24 
GHz are limited to very low QRP lev¬ 
els; that is, before antenna gains. This 
passive antenna gain is what gives mi¬ 
crowave low power level rigs quite a 
boost in radiated power. This gain in 
power is the most inexpensive to ac¬ 
complish in short order. The bad 
news, at least on 24 GHz, is that the 
equipment is difficult to obtain even In 
the land of plenty here in California. If 
there is inexpensive equipment for 24 
GHz then it should be advertised be¬ 
cause it would sell. 

So much for QRP antennas. The 
main point is that at a very low QRP 
level, stations at microwave frequen¬ 
cies are still very effective. The 10 
GHz QRP station described above, 
with or without the preamplifier, is an 
effective system. Don’t let yourself be 
locked into the design that I presented 
in the example given. The local oscil¬ 
lator does not have to be a waveguide 
type of system to mate with an orthag- 
onal type of waveguide mixer. In this 
case use a waveguide to coaxial tran¬ 
sition to accomplish the connection in 
and out of the mixer. There are many 
different methods that you can use to 
make adjustments in system construc¬ 
tion and still have a great rig. 

Mailbox 

Steve Roberts N8VKD of Suffield, 
Ohio, is looking for others in the Ohio 


area who are interested in 1.2 GHz 
and above. He remarked that "if you 
asked for a Gunn you might get a re¬ 
sponse like 0.22 or 0.45 caliber.” Well, 
the same mystique abounds here in 
California. I have difficulty with the 
knowledge gap, so when you get on to 
discussing the electron effect in Gunn 
devices being negative resistance . . . 
well, you can just imagine the eyes 
glassing over. It's a hard hill to hoe 
without some moral support, especial¬ 
ly when you know that you are well- 
founded in scientific fact. Trying to 
convince someone that negative resis¬ 
tance is a true phenomenon is about 
as easy as teaching a pig to sing. 
What we did here was to set up a sign 
and an operating 10 GHz simple wide¬ 
band two-way system at our local ham 
swap meets and we were able to get 
quite a response to our pleadings. Lat¬ 
er we formed the San Diego Mi¬ 
crowave Group. 

I think all that is needed is a little 
prodding and a lot of advertising, simi¬ 
lar to the methods we used. Club 
meetings and such are a good exam¬ 
ple and I am sure most are looking for 
a good program to provide for their 
members. Sure, you won’t interest all 
the members attending, but a good 
well-rounded information session on 
your part of the frequency spectrum as 
it applies to amateur radio in general 
can come off well. 

Raymond N6RE writes that ever 


since I published the material on con¬ 
verting the 3.7 GHz LNA amplifiers he 
has been looking for some to modify. 
Could we steer him in the right direc¬ 
tion? Well, I can only offer some likely 
sources for you to try. The first is the 
newspaper—look in the classified ads 
for satellite antenna installers and also 
in the Yellow Pages under satellite and 
TV shops. I made several calls to local 
shops and most wanted to sell me 
brand-new units. In bigger shops try to 
get by the salesman and talk to the re¬ 
pair technician. When I was able to do 
that I was able to line up some 
prospects that might prove interesting. 
One call to a local high profile installer 
was met with the initial “sell, sell,” but 
when he found out that I wanted older 
units for amateur applications and not 
satellite use, he stated that he was li¬ 
censed also. 

I have yet to visit him, and don’t ex¬ 
pect to be given a box full of units. 
But, rather, I have found out that for a 
reasonable (small) dollar amount he 
would be willing to part with some 
used units. The price discussed was 
less then $15 each, but somewhat 
higher than the $5 or so I was accus¬ 
tomed to paying at swap meets. How¬ 
ever, his units seemed to be a better 
bet, as the swap meet prices do not 
include a guarantee of any kind. It just 
goes to show that you have to go be¬ 
yond the normal scrounging attempts 
and get behind the screens of most 


bigger companies and talk to the peo¬ 
ple doing the work to locate parts. 
Give it a try. 

Richard KB0MR of Aberdeen, 
South Dakota, writes: “Where can I 
buy a TWT amplifier similar to the 
ones you described in the July 1993 
issue of 73 Amateur Radio TodayV 
Well, Richard, they’re not the easiest 
to locate and when amateurs have 
found them they were not always 
careful to get matching power supplies 
and tubes with them. That’s the main 
reason I wrote the article—to inform 
our readers about what is available in 
surplus. From time to time I have a 
spare unit and they have sold for less 
than $200 for a working unit. I feel that 
the price in some surplus outlets is far 
too high and they don’t even guaran¬ 
tee that they will function. I guess 
they're looking for a customer who is 
willing to pay the high price for exactly 
what he wants. 

At this moment, I don’t have a 
source for these materials. Compo¬ 
nents used to come out of Surplus 
Sales for Collins Electronics in 
Richardson, Texas. If I locate a source 
I’ll print it; if anyone knows of one 
please drop me a line. 

Well, that’s it for this month. As 
always, I will be glad to answer 
questions concerning microwave 
and other amateur related topics. 
Please send an S.A.S.E. for a quick 
response. 
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More Mobile Operation 

Last time, we were discussing mo¬ 
bile ham radio installation and opera¬ 
tion. Let’s continue. 

The Real Thing 

OK, you got a few bucks together or 
you got lucky at a hamfest, and you 
bought yourself a real mobile rig. What 
can you expect? Well, it sure will work 
a whole lot better than an HTI Now 
you’ve got anywhere from 10 to 50 
watts of power, tremendously greater 
audio output and, hopefully, a tougher 
receiver. 

Installing a mobile rig is pretty easy, 
but there are a few things to consider. 
First of all, you need good, clean DC 
power at anywhere from 5 to 15 amps. 
As I mentioned last time, there is no 
such thing as clean power in a car; it’s 
always loaded with junk. Luckily, mo¬ 
bile rigs, being designed for car use, 
take that into account and usually have 
their own internal power filters. Here's 
a good way to tell: If you have alterna¬ 
tor whine, either in transmit or receive, 
you need an external filter. If not, then 


don’t worry about it. 

If your rig puts out 10 or 15 watts, 
your power requirements probably 
aren't that heavy. Most likely, you don’t 
need more than 5 amps. You should be 
able to get that from the fusebox. A 
good place to tap in is on the fused 
side of the line powering your car 
stereo. Heck, you’re not going to be 
blasting it at high volume and transmit¬ 
ting at the same time, so you’re not 
likely to blow the fuse. And even if you 
do, there's no big harm done. Just be 
sure to connect up to the correct side. 
Never run any radio gear (or anything 
else, for that matter) from an unfused 
line. The damage you can do to your 
car just isn’t worth it. Of course, if your 
rig’s power cord has its own fuse, then 
you can hook it up wherever you want. 
Just keep in mind that any short before 
the fuse can still cause trouble. In par¬ 
ticular, run the wires so that they won’t 
be crimped by the car’s brackets or 
other body parts. 

If you have a high-power rig which 
puts out, say, 40 or 50 watts, you’re 
gonna need some real juice to run it. At 
50 watts output, you may need up to 15 
amps, and that ain't peanuts, especially 
because your rig is FM and runs that 
power continuously while you transmit, 
unlike an SSB HF rig, which only de¬ 


mands high current on voice peaks. 

Getting that much current through 
your car’s electrical wiring is asking for 
trouble. The preferred method is to go 
directly to the car battery, but that can 
be tricky. Your car battery can deliver 
hundreds of amps on demand, and 
that kind of current is dangerous. 
Shorting a car battery even for a mo¬ 
ment will cause serious sparks and 
possibly melt the wiring or the battery. 
The battery may even explode as its 
Internal gasses quickly build up under 
the heat of its chemical reaction. You 
can be disfigured, blinded or even 
killed by an exploding car battery, so 
please, please play it safe. 

How? 

First of all, get approved high-cur¬ 
rent wiring from an autosound or auto 
parts dealer. Whatever you do, don’t 
use coax cable as DC power wiring. 
Yes, it’s shielded and seems to work 
well, but it is not designed for high DC 
current, nor is it meant for the temper¬ 
atures under the hood of a car. The re¬ 
sult is that, over time, the inner con¬ 
ductor’s plastic jacket will deform and 
eventually melt through, causing pre¬ 
cisely the kind of disastrous short I just 
discussed above. The risk of an under¬ 
hood, car-destroying fire is large. 

Whatever kind of wire you use, it 
must be rated to carry the intended 
current. Also, you must fuse it right at 
the battery so that shorts anywhere 
down the line will not cause a disaster. 
Another fuse right at the radio is a 
good idea, but that alone will not pro¬ 


tect you if, say, the wire shorts at the 
firewall or comes in contact with the en¬ 
gine or radiator and melts. 

When connecting things to the car 
battery, be sure to disconnect the bat¬ 
tery’s negative terminal first so that 
there can be no return circuit through 
the car body. That simple precaution 
can prevent serious injury. Remember, 
there’s enough current there to take 
your finger off, should it inadvertently 
connect through a ring you’re wearing. 
It has happened. 

Ground? 

Obviously, there’s no real “ground" 
on a moving car. But to the circuit, 
ground is the car body and chassis. 
Where do you hook the negative lead 
up? Well, for low-current radios, just 
about any metal screw in the passen¬ 
ger compartment will do. To check for 
suitability, use an ohmmeter to be sure 
the screw is, indeed, connected to the 
chassis. Especially on late-model cars, 
many screws are set in plastic, which, 
obviously, won’t do. 

In high-current applications, it Is best 
to ground the negative lead to a large 
screw in the engine compartment, some¬ 
where fairly near the battery. Check the 
spot where the battery itself connects to 
ground; what could be better? 

Where Does It Go? 

In today’s small cars, it can be hard 
to find a good place for your rig. Look 
for a spot where you can easily operate 
the controls without interference to your 
driving. Also, the mike cord has to 



,$489!!. 


.$295!!, 


45 Watts/2M (Rx 137-173/Tx 144-148). 35 
Watts/440 (Rx 410-470/Tx 440-450). Head can be 
remoted up to 16 feet from radio with optional EDC- 
20. Cross-Band Repeater, can be turned on and off 
remotely, frequencies can be changed, all from your 
HT (DR-592T requires EJ-8U for HT Remote 
Control). 30 Memories + 10 additional automatic 
repeater memories + 2 call channels.Tone Encode, remote control/DTMF encode 
microphone included. 

' Options: EJ8U DTMF Decoder $43.95 EJ7-U Tone Squelch S62.95 

EDC-19 9-Ft Remote Kit $36.95 EDC-20 16=Ft Remote Kit $39.95 


DJ-56QT Dual Band HT DJ-162TD 2 Meter HT NA^I 

2M (Rx 130-174/Tx 144-148). 2M (Rx 137-174/Tx 144-148). 20 

440 (Rx 400-520/Tx 440-450). Memories + Call channel. DTMF <^$1 95 

40 Memories + 2 call chan- Encode and Decode.Tone En- / 2MHT \ 

nels.Tone Encode and code (Decode W/EJ6U). Paging .T 

Decode. DTMF Encode and functions. Scanning, etc. Comes 

Decode. Paging & Scanning with AA Cell Battery case, see ® * * 

Functions. Auto Power Off below for Nicad Packs/Chargers jl! 

Optional Battery Packs for DJ-560 & DJ162-TD 
EBP-10N 7.2V X700MAH Only S25.00I! 

EBP-10N A/12NA can be used with the EDC37 Smart Charger or wall chargers 
EBP-10NA 7.2V x 700MAH only $45.95 EBP-12NA 12V x 700MAH only $59.95 
EDC-17 charger for EBP-10N/NA or EDC-18 wall charger for EBP-12A $15.95 

These are some of the best deals of all time, where can you find a brand new 
2M/440 Mobile for under S500.00 with all theses features. Dual Band HT for under 
$300. or 2 Meter HT for under $200? 

To order, send check or money order with $8.50 for shipping, along with 
your shipping address (sorry no U.S. Post Office Boxes. UPS will not 
deliver) and Telephone number to: 

Joe Brancato 

THE HAM CONTACT 

PO Box 3624, Dept 73 

Long Beach, CA 90803 —-- 

CA Residents Add 8 1/4% Sales Tax. Canadian Residents please send U.S. Money Order + $17.10 for shipping. 

If you wish more inforrnafion please send a SASE lo the above address. For COD orders, call (310)433-5860. 
outside of CA call (8C0)933-HAM4 and leave a message. 




Antennas West 
(801) 373-8425 


)0 $54.95 $49.95 $44.95 

00 $99.95 $89.95 $79.95 

At! urdcrt p|><] 2nd da} air/ jtrUirilv mail. 

Kir OVlTIliullt air dr!ivcr> add SI IX. 

Hox 51MM2-S, Prow, UT K4HI5 


(Jf Subscribers worldwide Professionally written 
44^. and edited Mention 73 and receive 



3 bonus issues! Sample copy S2 Send check 
or money order (US funds! today to: 


Packet Power ♦ PO Box 189 ♦ Burleson, TX 76097 





Antique Radio's Largest-Circuiation 
Monthly Magazine 

Articles - Classifieds - Ads for Parts & Services 
Also: Early TV, Ham Equip., Books, 
Telegraph, 40’s & 50’s Radios & more.., 
Free 20-word ad each month. Don’t miss out! 
1-Year: $29.95 ($44.95 by 1st Class) 
6-Month Trial - $16.95. Foreign - Write. 
A.R.C., P.O. Box 802-E8, Carlisle, MA 01741 
| Or Call: (508) 371-0512 j 
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reach your mouth withoul getting tan¬ 
gled in the steering wheel or gearshift 
lever. And you have to have unob¬ 
structed access to the foot pedals. Fi¬ 
nally, make sure you don't mount the 
rig where you will smash into it with a 
knee or other body part in the event of 
an accident. If you just can’t find such 
a location, consider buying one of the 
new rigs which lets you separate the 
control head from the rest of the radio. 
The small heads fit just about any¬ 
where. 


enough rubber seals that these prob¬ 
lems don’t occur. 

For permanently mounted anten¬ 
nas. just follow the manufacturer’s di¬ 
rections. If you're going with a perma¬ 
nent roof mount, it may be best to let a 
professional shop do the drilling and 
mounting. I tried it myself once, and it 
was very difficult to drill through the 
roof. Mine eventually worked out fine, 
but it is possible to have serious leak¬ 
age problems which result in rust dam¬ 
age. 


matter how tempting it may seem. Your 
rig won’t be much use to you if the car 
burns up. 

There are various kinds of mobile 
HF antennas, but most are designed 
for bumper mounting. I have had the 
best results with a standard bumper 
mount, a whip spring and a guy string. 
I keep the string tied to the back of my 
seat and run it out the hatch window to 
hold the antenna in place. If you have 
a trunk, you can run it out the top of 
the trunk after tying it to an internal 


soon have my General Class ham 
license. I’ve never really known any 
ham operators and have lots of ques¬ 
tions regarding operating practices, 
RTTY, packet and such. Is there any¬ 
body you could steer me to to get 
my feet wet? Also, could you tell me 
which products I should buy to set up a 
station? 

Signed, 
Ready To Go 

Dear Ready, 


The Skyhook 

Many hams use magnetic-mount 
antennas because they’re easy to re¬ 
move and hide, and they don’t require 
any installation. They work well, but 
they do have a tendency to scratch the 
car’s paint When you put the antenna 
on, be sure to wipe the mount's bottom 
off first, because the powerful magnet 
often picks up little metallic bits and 
those can really eat your paint away. 
When the antenna is in the car, be 
sure to put it somewhere where it can’t 
be seen, and also consider how close 
you are putting that giant magnet to 
your stereo, recorded tapes, the rig 
and other equipment. I keep mine in 
the back, away from everything. 

The coax cable usually exits 
through the door seal, a window or 
perhaps the trunk or hatch. The main 
considerations are that the cable 
doesn’t get crimped (which could result 
in a transmitter-damaging short) and 
that rain doesn’t get into the car at the 
entry point. Luckily, most cars have big 


The Ultimate 

Mobile VHF/UHF is plenty of fun, 
but nothing compares with talking 
around the world on HF while tooling 
down the highway. Installing a mobile 
HF setup is much like installing a high- 
power VHF/UHF rig, but there are a 
few extra considerations. 

You will need lots of current. As¬ 
suming the standard 100 watt rig. fig¬ 
ure on 20 amps. Some HF rigs are 
very tolerant of varying voltage, while 
others tend to "FM" and pull off fre¬ 
quency or experience other problems if 
the voltage swings as you talk. So, be 
sure to use extra-heavy DC wiring and 
go directly to the battery; forget con¬ 
necting to the fusebox. All the same 
guidelines for high-power installation I 
discussed above apply. With SSB, AM 
or CW, though, your receiver is ampli¬ 
tude-sensitive, and engine and alterna¬ 
tor noise problems will be much worse. 
You can buy shielded high-current 
power wiring, and it’s probably a good 
idea. But again, don’t use coax, no 


support. 

Running the antenna coax can be a 
problem. Look at the bottom of your 
trunk or under your hatch area and you 
probably will lind a few rubber plugs. 
You should be able to remove one and 
run the cable through the hole. Be ab¬ 
solutely sure to use some silicone 
sealer to plug the hole back up. 
though, or you will have leakage prob¬ 
lems. When routing the cable under¬ 
neath the car, keep it away from the 
muffler, exhaust pipes and gas tank. 
Finally, be sure to ground the antenna 
mount to the car and use some coax 
sealer to weatherproof the connection. 
Don’t expect lo do an HF installation 
in an hour or two. Usually it takes an 
entire afternoon. 

Well, there's a little more to cover, 
but I’m running out of room. Before we 
go, let's look at a letter: 

Dear Kaboom, 

I’m a 22-year-old sailor in the U.S. 
Navy. I’ve enjoyed listening to HF DX 
since 1 was 12 years old and hope to 


I see that you are stationed in 
Japan. You are lucky to be in the high¬ 
est per capita ham population in the 
world. There are over a million hams 
there and plenty of clubs. Also, they 
have some serious ham magazines. 
Unfortunately, you will need to speak 
Japanese! Lots of U.S. ships have 
ham facilities because many of the ra¬ 
dio operators are hams. Have you 
checked this out? Perhaps the help 
you need is right there on the ship! If 
not, consider getting an English-speak¬ 
ing Japanese friend to show you 
around or take you to a club meeting. 
Finally, keep reading 73! As for prod¬ 
uct recommendations, I'm not in a po¬ 
sition to do that. Most of the compa¬ 
nies make good gear and the choice is 
really up to you. The best thing you 
can do is get your license and get on 
the air. Once you do, you’ll find more 
opinions and advice than you ever 
wanted. I hope to hear you on the HF 
bands! 

Until next time, safe and happy mo- 
biling from KB1UM. Q 



Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers 
Etc. And All Portable Equipment 

YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 

CALL US FOR FREE CATALOG 


E.H.YOST & CO. 

\\y\ 7344TETIVA RD. 

\ J)\ SAUK CITY. Wl 53583 

>> (608)643-3194 

FAX 608-643-4439 
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* * * * * STARRING * * * * * 

JERROLD, HAMLIN, OAK 

AND OTHER FAMOUS MANUFACTURERS 

• FINEST WARRANTY PROGRAM AVAILABLE 

• LOWEST RETAIL / WHOLESAL E PRICES IN US 

• ORDERS SHIPPED FROM STOCK WITHIN 74 HRS 

• AU MAJOR CREDIT CARDS ACCEPTED 

ORDERS l WFORMATIOK 1 - 800 - 345-8927 


PACIFIC CABLE CO., INC. 
7325 1/2 Reseda Blvd.. Dept. 1869 
Reseda, CA 91335 


LOW COST-$169 

Reduce noise and interference 

- Automatic noise filter for voice _ 


Available Now! 




Eliminate heterodynes 

- Multi-tone automatic notch filter 


*= * ~ .. - .. , 
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Razor-sharp audio filters $169 

- 1.8,2.4 &3.1 kHz voice bandpass Model DSP-9 
- 100, 200 & 500 Hz CW bandpass 
Simultaneously reduce noise, kill heterodynes, and filter QRM. Digital 
Signal Processing (DSP) technology provides unmatched performance in 
reducing noise and interference. Simply connect between your radio and 
loudspeaker. Enjoy cleaner, quieter speech and CW. One Year Warranty. 

Ask about our advanced model DSP-59 with over 320 filter combinations. 

Factory assembled - high quality. ORDER TODAY! 

Timewave Technology Inc. 

2401 Pilot Knob Road, St. Paul, MN 55120 
612-452-5939 FAX 612-452-4571 VISA/MC 
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Photo A. QSL of the FAIRS team in Bangladesh. 


Arnie Johnson N1BAC 
43 Old Homestead Hwy. 

N. Swanzey NH 03431 

Notes from FN42 

More good stuff for this month in¬ 
cluding, the FAIRS trip to Bangla¬ 
desh (S21-land) to train more ama¬ 
teurs there, and a report from Mike 
Shakirov UA9MI on the DXpedition 
to Bering Island in 1992. 

I am also very happy to report 
that Lorenzo Gaston DU1CHD/6 
has volunteered to become the 
Hambassador to the Philippines. He 
enclosed several great articles, but 
there was not enough room in this 
issue to print any of them, so look 
forward to one of them next month. 

Since space was a bit short last 
month, let me be brief so more info 
can make it across the press. 73, 
Arnie NIB AC. 

Roundup 

Bangladesh FAIRS Bangladesh 
Trip Report: An international group 
of FAIRS (Foundation for Amateur 


International Radio Service, Inc.) 
members planned an amateur radio 
training program in Dhaka, 
Bangladesh, during early 1993. The 
training was to help develop a group 
of amateur radio operators that 
could lead to the development of a 
disaster preparedness amateur ra¬ 
dio network in Bangladesh. A DXpe¬ 
dition to help provide training by ac¬ 
tual amateur operation was planned. 
The DXpedition operators hoped to 
make thousands of radio contacts 
worldwide. These contacts would 
give great visibility and support for 
amateur radio and FAIRS in 
Bangladesh. 

The results of two years of plan¬ 
ning and almost three weeks on lo¬ 
cation in Bangladesh exceeded our 
most optimistic goals. The interna¬ 
tional team of three Americans (one 
American traveled from Taiwan), two 
Ukrainians, and three Russians ar¬ 
rived on schedule with over half a 
ton of training and radio equipment. 
A five-day training program in ama¬ 
teur radio for 30 Bangladeshies was 


well-attended. A total of 17 of the 30 
participants passed the USA ama¬ 
teur license examinations, which 
showed there were some highly mo¬ 
tivated individuals interested in be¬ 
coming radio amateur operators. 
Training for government personnel 
was provided by Mr. Richard Bald¬ 
win, the president of the Internation¬ 
al Amateur Radio Union (IARU). Mr. 
Baldwin presented a five-day work¬ 
shop to about 12 staff members of 
the Bangladesh Telephone and 
Telegraph Board (BTTB). His work¬ 
shop included: the history of ama¬ 


teur and commercial radio, develop¬ 
ment of international regulations, 
why amateur radio is good for a 
country and its citizens, how to de¬ 
velop regulations for governing the 
use of amateur radio and how to de¬ 
velop amateur radio license proce¬ 
dures. Mr. Baldwin’s workshop was 
independent from FAIRS; however, 
it was coordinated by FAIRS, the 
ARRL, and the IARU. 

These two training programs 
made a very significant and positive 
effect on the interest and awareness 
of amateur radio in the government, 



ELECTRONIC 

COMPONENTS 

Whether you order 1 part or 
all 42,738„..MOUSER stocks 
and ...ships same dayU 

CALL... 

( 800 ) 992-9943 
for your 
FREE 
CATALOG 

2401 Hwy. 287 N. 
Mansfield, TX 76063 

MOUSER 

ELECTRONICS 

Sales & Stocking Locations Nationwide 
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WEFAX To The Max 



PC GOES/WI-FAX 3.0 $250 


PC GOES/WEFAX 3.0 is a professional fax reception sys¬ 
tem for the IBM PC. It includes an AM/FM demodulator, 
software, cassette tutorial and 325 page manaul. Check 
this partial list of our advanced features: 

Res. up to 1280x800x256 APT Lat/Lon. Grids 
Unattended Operation Orbital Predcition 

Colorization Frame Looping 

Zoom. Pan, Rotation PCX & GIF Export 

Contrast Control Grayscale Printing 

Tuning Oscilloscope Infrared Analysis 

Photometry/Histograms Variable IOC & LPM 


PC HF FACSIMILE 6.0 $99 


PC HF Facsimile 6.0 is a complete shortwave FSK fax 
system for the IBM PC, It Includes an FSK Demodulator, 
software. 250 page manual and tutorial cassette, Call or 
write for a complete catalog of products. 


Software Systems Consulting 

615 S. El Camino Real, San Clemente, CA 92672 
Tel:(714)498-5784 Fax:(714)498-0568 
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W9GR DSP FILTER 


1 11 Switch Selectable Filters in One\ 



Just turn the switch to select one of: 
4 Filters which enhance SSB signals 
by reducing hiss, static, ignition, and 
powerline noise with no perceptible 
time delay combined with Multiple 
Automatic Notch filters to remove 
heterodynes instantly, 

4 “Brick-wall” CW Filters with 
bandwidths of 50 Hz to 200 Hz. 

3 unique linear phase bandpass filters 
tor RTTY, HF Packet, and SSTV. 


Installs easily between the receiver and 
external speaker or headphones. 


VV9GR DSP Filter $299.95 

12 VDC Power Supply $11.95 

Shipping and Handling US $5, overseas $15 

S 30 day money back guarantee. SK] 
90 day parts & labor warranty. rDPDFl 


j»Com 793 Canning Pkwy • Victor NY 14564 
. (716) 924-0422 • FAX (716) 924-4555 
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BERING ISLAND 


4 K4NN 

_D4K4WS 

Equipment: Yaeau FT757G)OTcom 701/PA 1000/MFJ-949D73el 15-20m yagisMOmGP & wires. 

[ \~ DAY | W P Q*HTM UTC " 1 r^li S H Wftt I 


A3er covering the distance o'neariy 4 000 miles with baggage weighing about 2,000 pounds, we 
reached Bering Island, a Pacific Ocean Iriand which has a bind area of about 600 square mil es. If s 
coordinates are 55 N. and 166 E.„ IOTA nr AS-39. The expedition was organised by the Weston 
Siberia DX Club with support from the Russian Geographic magazine Titus 3 . The radio shack was 
s tunted 100 yards from the ocean shore in a Sale house which wa* kind'ry paced at our disposal by 
the island meteorologiral Ration. Haring started to operate, we expected to have a great rime for ten 
dav« But then something terrible hantyned — _ 

Photo B. QSL of the DXpedition to Bering tstand. 


N.G.O., and private sector. 

The FAIRS team was fortunate to 
meet with many officials of the gov¬ 
ernment ministry for telephone and 
telecommunications in favorable dis¬ 
cussions supporting amateur radio. 
Five Bangladesh amateur radio li¬ 
censes were issued to our team by 
BTTB. More than 25,000 radio con¬ 
tacts with amateurs worldwide were 
made with the three radio stations 
brought from the USA, Ukraine, and 
Russia. The FAIRS radio DXpedition 
was a tremendous success and as a 
result thousands of radio amateurs 


and others around the world will be 
aware of the new interest in amateur 
radio in Bangladesh. 

The international FAIRS team in¬ 
cluded: David Larsen KK4WW/ 
UB5WUS/S21ZJ, Executive Direc¬ 
tor, FAIRS; Gaynell Larsen 
KD4GMV/UB5WMV/S21ZH, Vice 
Director, FAIRS; Victor Goncharsky 
UB5WE/KC1VF/S21ZM, FAIRS Eu¬ 
ropean Operations Director; Helen 
Goncharsky RB5WA/KB0KNC/ 
S21ZM (2nd op), FAIRS Europe 
Secretary; Yuri Katyutin UA4LCQ/ 
KD4STR/S21ZL, Director of Opera¬ 


tions, FAIRS Russia; Larry Vogt 
BV/N4VA/S21ZK, FAIRS Training 
Director, ITU Region 3; Serge 
Tarasov UA4LLQ/KD4QAU/S21ZL 
(2nd op), FAIRS member Russia; 
and Vyacheslav Sergeev, CIS Team 
Sponsor. 

For further information about this 
trip, future trips, or about FAIRS, 
contact David Larsen, Executive Di¬ 
rector, FAIRS, PO Box 341, Floyd 
VA 24091, USA; (703) 231-6478; 
(703) 382-9099; Fax: (703) 382- 
2935; Internet: david.larsen@ 
fairs.org. 

[There was much more of their 
report, but space was not available 
to print it alt. — Amle] 

Russia HELLO FROM BERING 
ISLAND! From August 25 to 
September 7, 1992, four members 
of the West Siberian DX Club oper¬ 
ated a station located on Bering Is¬ 
land. coordinates 55 North and 166 
East, IOTA AS-39. The expedition 
was organized with some support 
and direct participation of the Rus¬ 
sian geographic magazine Vitus. 

The expedition was devoted to 
the 250th anniversary of the discov¬ 
ery of the Commodore Islands by 
Russian explorers under the leader¬ 
ship of Captain Vitus Bering. The ra¬ 
dio DXpedition was comprised of 


four radio amateurs from the city of 
Omsk, oblast 146: Valery Matushin 
UA9NN, chief of the WSDXC; 
Alexander Ernst UA9MR; Igor 
Suprunov UA9MFW; and Mike 
Shakirov UA9MI. 

After traveling a distance of 4,000 
miles with about 500 kg. of bag¬ 
gage, we reached the Pacific Ocean 
island of Bering. The island is about 
600 square miles of land area and 
has a population of 1,500 people. 
Our license gave us permission to 
operate as 4K4NN and 4K4West 
Siberia. We were going to operate 
with the latter call in the All Asian 
Contest. 

The radio shack was situated 
100 yards from the shoreline on 
the first floor of a small house which 
was kindly placed at our disposal 
by the island meteorological sta¬ 
tion. Our equipment included Yaesu 
FT757GX and ICOM 701 trans¬ 
ceivers, a 1 kW amplifier, and an 
MFJ-949D tuner. Due to a good 
choice of a clearing with green 
grass, and the sunny weather, we 
quickly put up the antennas, a three- 
element yagi on the 15 and 20 me¬ 
ter bands, a full-size ground plane 
on 40 meters, and a longwire for the 
other bands. 

We operated 24 hours a day with 
the best propagation to the USA 



PUTTING THE AMATEUR BACK IN RADIO 


EK01, The Experimenter's Kit 


A prototyping parts Kit for rado and last 
oquipmori circuits Kit includes board, 
enclosure and hardware, chip sol (NE602AM, 
MCI 496, LM386) and complete enclosure 
instructions. Special Introductory price $39.95 


Cther Irtrodjctory specials 

10- 00001 ExperimertefsPCB only 

11- 00001 Chip set only . 

17-20003 2N3905 G!P PNP 10 ta 

17-20004 2N3904 G/P NPN 10 for 


31-00001 Enclosure (hardware and assy mafx»l) only $29 95 
45-00001 NE602AN Mixer O sci ft* or $2 OOoa or 6 lor $10.00 

45-00002 MCI 496L Mixer. $200 

45-00003 UC3906 Battery Chargor $7 00 

45-00004 NE604AN IF/UM!PH*SE Detector $5 00 

45-00005 S044ASM Curtis Key or Chip. $17 95 

160 METER TWIN-LEAD MARCONI ANTENNA 


Complete Tnm to ten^h andattaefi coax takes loss space 
than 60 M dpete Needs no tixw Mas prr 300 W / 50 Cl 


JADE PRODUCT, INC. 

P O Box 368 

East t-tamp stead MH 03326 
Phone (603) 329-6995 

VISAS and MASTERCARDS accaptad 

Add $3.50 hanefeng charge lor order* KMVior $20 00 

Stoma Cod $3 50 for 1 st $100 $ 1 00 for ea adcfl$100 
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. _ G ef Started \ 


■ackei Radio 


Enter the exciting 
world of packet ra¬ 
dio today with How 
To Get Started In 
Packet Radio . Dave 
Ingram, K4TWJ, 
wrote this begin¬ 
ner’s guide to 
packet radio in an 
easy-to-understand manner. It starts with 
a non-technical description of packet ra¬ 
dio. followed by chapters that include 
getting started, setting up your station, 
networks, BBSs, portable and high-fre¬ 
quency operation and even a Packet Ra¬ 
dio Equipment Survey . There’s also an 
appendix that includes circuits for inter¬ 
facing equipment. Join the most excit¬ 
ing and rapidly growing area of ham 
radio today! Order your copy of How To 
Get Started In Packet Radio book for 
only S9.95! (plus $2.00 S&H). 




CALL US 
TODAY!! 


P.O. Box 598, Remond, WA 98073 
Orders Only 1-800-GOT-2-HAM 
Inquiries (206) 869-8052 
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fmlRANSEL 

lECHNOLOEIES 

A DIVISION OF U ELECTRONIC INDUSTRIES 

123 East South Street • Harveysburg, Ohio 45032 
1 (800) 829-8321 

( Model TSC1 tfjU 

Transe! Suction Cup^F ^■ 
Mounting Kit 

M 095 T 


Model TDC1 

Transei Heavy-Duty 
Hat Clip 

$-1 095 ( Zk 


Model TWM 

Transei Siim Line 
Window Mount Kit 

$ 0495 _ 


Model T144-10 

Transei Modified 
Gam Quarter 
Wave Antenna 

i S-l A 95 


Write lor a Full Line Antenna Catalog at No Cost! 
-DEALERS WELCOME - 
Made In The USA...Because II Matters! 
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Photo C. Picture of (L-R) Mike UA9MI, Alex UA9MR, Valery UA9NN, and Igor UA9MFW on 
Bering Island, 


ISRAEL 


and Japan and some good open¬ 
ings to the South Pacific. The propa¬ 
gation to Europe was fair in the 
morning and evening. Most signals 
to all locations were only about S3 
to S5! The best propagation was at 
the end of August, but beginning in 
September the propagation abruptly 
deteriorated. Unfortunately, we 
failed to operate on the 10 and 12 
meter bands while propagation was 
good in August. During that time, we 
worked on the 30, 40, and 80 meter 
bands. 

On the 5th of September, hurri¬ 
cane force winds hit the islandl The 
winds gusted up to 80 miles per 
hour, and the temperature dropped 
to 0 degrees C, or about 30 degrees 
F. The wind raged for two days and 
destroyed all of our antennas and 
our plans for future operations! 
Luckily, the building where our 
shack was located did not suffer any 
damage. 

It must be said that the author of 
these lines, as well as the other 
members of the DXpedition, were 
shocked with the rage of the hurri¬ 
cane. It was the first time that we 
had witnessed this natural phe¬ 
nomenon. Because of the hurricane, 
we were not able to carry out our 
plans to take part in the All Asian 
Contest or launch a balloon with a 
longwire for the 160 meter band. We 
had also planned to operate from 
Medny Island (Cooper), a smaller is¬ 
land in this group. 

On Tuesday, the 8th of Septem¬ 
ber, we left our troubles and the de¬ 
bris of our antennas on the island 
and flew in a small airplane back to 
the continent. It took us 48 hours to 


get back to our homes 
in Omsk, Russia. 

We made over 
10,000 QSOs during 
the DXpedition, with 
140 DXCC countries on 
SSB and CW, including 
the WARC bands. The 
following totals will tell 
the story: 80m—504; 

40m—2061; 30m— 

463; 20m 5063; 17m— 

431; and 15m—1557, 

In conclusion, we 
wish to thank all of the 
hams who worked us, 
and we are especially 
obliged to our QSL 
managers, Ken KC4UG 
and Walter DK8FS for 
spiritual and material 
support. We also want 
to thank MFJ Enterpris¬ 
es in Mississippi for the 
1278 multimode con¬ 
trollers, which helped 
us to make plans for 
the DXpedition. 

IMany thanks to Ken Carpenter 
KC4UG, PO Box 586 ‘ Vernon AL 
35592, for this report from Mike and 
group. Ken reports that he has oper¬ 
ated Mike's home station in Omsk 
and it is awesome, consisting of a 
TS-400, 2 kW amp, and seven ele¬ 
ments on 15 and five elements on 
20 meters. The antennas are on a 
tower on his 10-story apartment 
building. Ken would be glad to help 
arrange for a UA9M callsign for any 
who would like to travel in that direc¬ 
tion. Mike’s info is Mike Shakirov 
UA9MI, PO Box 2056, Omsk 
644119, Russia. —Amie] 


Ron Gang 4X1 MK 
Kibbutz Urim 
D. Negev 85530 
Israel 

Packet: 4X1 MK @ 
4Z4YUJSR.MDLE 

Techsat, Israel’s first amateur ra¬ 
dio satellite project, continues full 
steam ahead at the Technion Tech¬ 
nical University in Haifa. Launch of 
the bird, which will feature an orbit¬ 
ing packet radio mailbox for hams, 
is slated for 1995. 

Its BBS software has already 
been written, and it should soon be 


in operation (terrestrially) from Bet 
Miller, home of the 4X4HF club, in 
Haifa. This will give people a taste 
of what it will be like connecting to 
the bird and will no doubt whet their 
appetites for the real thing. The sim¬ 
ulated satellite BBS will be on AFSK 
FM, at first on 1200 baud and later 
switching to the faster 9600 baud 
rate. As with the Mode J type of op¬ 
eration slated for the satellite, those 
wishing to connect to the BBS will 
transmit on 2 metres and receive on 
70 centimetres. The computer for 
this project has been donated by the 
Haifa Rotary Club. In a future report, 
we hope to have a more detailed re- 


UTMOST MODIFICATION BIBLE 

THE GREATEST IN ITS TIME, 

EVEN MORE COMPLETE!!! 

OVER 50 COMPLETE SYNTHES1ZEO CRYSTAL CHARTS. 

OVER 30 ARE PRECALCULATEO MODIFICATION CHARTS. 

over oo pll diagrams. - scanner modification, 

OVEfT'100 MODIFICATIONS FOR PLL C.B/S. 

OVER ICO HAM RADIO MOWF CAT IONS. 

TEN METER MODIFICATIONS.-LINER SCHEMATIC DESIGN 
OVER 8QQ MIKE WRING COOES. 

ANTENNAjCOAX tJb GAIN/LOSS OESK3NCHARTS. ,, 

KDC SOUND 1 - 800 - 256-9895 JUST: 

5 PINE MEADOW $29 95 
CONROE. TX 77302 check obmmSomxh 



Fox Hunting Yagi? 

Hold it in your hand—il’s a walking stick — 1 - 

made of aluminum with rubber ends. Bui in¬ 
side arc all the elements of a 4 clement yagi dial - - - - - — - 
goes together in 2 minutes. Ready for the T- 
muil. Ready in gel your signal out of a hole 

into the repeater No little 5its to drop and get — — —- 

lost. Everything fils clean and light and lough. 

2melers $79, 7D cm $49. Weighs only I lb. _ _ 

Add $fi Shipping & liandlingT InloSl. ■ 

AntennasWest Order I lotLine 

l Box 50062-S Provo UT 84605 _ 801 373 8425 , 
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Quality Microwave TV Antennas 


m WIRELESS CABLE - IFTS - MMDS - Amateur TV 
I Ultra High Gain 50db(+) • Tuneable 1.9 to 2.7 Ghz. 
® • 55-Channel Dish System S199.95 

• 36-Channel Dish System $149.95 

• 20-Channel Dish System $124.95 

• Optional Commercial Grid Antenna (net shmwij Add S50.G0 

• Vagi Antennas. Components. Custom Tuning Available 

• Cafl or write (SASEj for “FREE" Catalog 

‘ PHll 1JPS-TECH ELECTRONICS 

I Dish System pjj. Box 8533 . Scottsdale, AZ 85252 
Lifetime (602) 947-7700 (S3.00 Credit all phone orders) 
WARRANTV MasterCard o Visa « American Eipiess» CQD’s« Quanlity Pricing 
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Q A flyf Amateur Radio 
Oniril Caillsign Database 

For your PC Compatible. Find Hams by 
Callsign or Name. Browse thru calls. Full 
export by QT|H with custom output. All 
U.S. and Canada Calls. Ideal for mailing 
lists, QSLs, etc. Uses 16 MB Hard Disk. 
High Density Floppy (1.44 or 1.2) required 
for install. Updates and options available. 
Interfaces to LOGic, Log Master, HyperLog 
and others. Demo disk $3.00. 

County Cross Reference Option adds 
county to address info. Lookup or export 
all Hams in a county. Only $7.50. 


<500 qc RT Systems Inc. 

vp\I>C/. 17O Box 8, Lacey s Spring, AL 35754 

sss/h visa/mc 205 - 882-9292 


66 73 Amateur Radio Today • October, 1993 



ARK20| 

SYNTHESIZED QRP CW TRANSCEIVER KIT 

• Superhet single signal receiver • FULL QSK 


• Synthesized to 100 Hz 

• RIT + /-500 Hz 

• IIP>+ 10 dbm 

• Sensitivity 0.3 fiV 

• CW crystal filter 

• CW audio filter 

• Immediate recovery AGC 

• 3-4 watts out 


»Sinewave sidetone 

• 12 VDC powered 

• Rugged extruded chassis 

• 2V*" X 5W X 8“ 

• Coils pre-wound 

• Silkscreened PCB's 

• GUARANTEED TO WORK 

• Product of USA 


Complete - Just add key, power & Antenna 

20 Meter Kit or 40 Meter Kit. $269.95, 

Optional adj. speed Keyer .$ 39.95 

Shipping & Handling. % 5.50 

MD residents add 5% sales tax 

To Order Cali: 

S & S ENGINEERING 

14102 BROWN RD 
SMITHSBURG, MD 21783 


VISA 


(301) 418-0661 


FAX (301) 416-0963 
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THE FAMED 2 METER 

a. s. a. 9209 

+9 db Co-Linear “MultiWave” Base 
Station Double 5/8 over 1/4 wave 
delivers up to +9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2". 2 Meter Base 
Station 10' length. 

$32.43 

rV +S5.00SaH 

(SC RES. 5% SALES TAX) 
CHECK IN ADVANCE OR C.O.D. 
ALSO AVAILABLE !N 220 & 440 



Model 9209 Tel: {803)293-7888 P-0. Box 3461 

n jh Watts: 1-800-722-2681 Myrtle Beach, SC 29578 
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port from some of the hams involved 
in the project. 

With the sword of Damocles 
hanging over the wholeness of the 
70 centimetre band, hams are be- 
gnning to wake up. in the last few 
weeks, three packet BBSs have 
been hastily set up on the band: on 
430.400 MHz. a port of 4X4HF in 
Haifa; 433.450, 4X1RU in Herzlfya 
(both of these part of the 4XNet and 
World-Wide Packet system) and 
4X6SL In Tel-Aviv on 433.625, a pri¬ 
vate BBS on the air every evening, 
chock full of files and public domain 
software. All of these BBSs are 
working on standard 1200 baud. 

By the time you read this, there 
should be a new UHF FM repeater 
activated in Jerusalem, and one 
is planned for Beersheva as well. 
What's in store for 70 centimetres 
in Israel? is its fate sealed? To be 
continued . . . 

[More next month when space 
permits.—AmieJ 

REPUBLIC OF KOREA 

Byong-Joo Cho HL5AP 
Room 401 CQ Building 
157-7 Kwangan-2Dong, Nam-Ku 
Pusan 608-102 
Korea 

Korea was proud to announce 
that EXPO '93. the Taejon Interna¬ 
tional Exposition, will be held in Tae- 
dok Science Town. Taejon City, from 
August 7 to November 7, 1993. The 
theme is The Challenge of a New 
Road to Developing” with a sub¬ 
theme of “Traditional and Modern 
Technologies for the Developing 
World, toward improved use and re¬ 


cycling of resources ” 

The Taejon International Exposi¬ 
tion and the Korean Amateur Radio 
League (KARL) are co-sponsoring 
an award, appropriately named the 
“EXPO ’93 Award," that is available 
to all amateur radio stations and 
SWLs all over the world. Further in¬ 
formation can be received from, and 
applications sent to: Award Desk, 
Korean Amateur Radio League, 
C.P.O. Box 162, Seoul. 100-601, 
Korea. 


There will also be a Special 
Event Station set up at the EXPO. 
The callsign will be 6K93EXP during 
the EXPO '93 run. I am happy to re¬ 
port that I will spend some time at 
the operator’s position and will be 
very happy to say “Hi" to my many 
friends. 

RUSSIA 

Gennady Kolmakov UA9MA 

PO Box 341 

Omsk-99 

Russia 

There are serious troubles loom¬ 
ing on the horizon for the amateurs 
of the former USSR. Obsessed with 
“market economy," people in charge 


of Amateur Radio Service on the 
government level have imposed (or 
will impose very soon) substantial 
fees for the privilege of operating on 
the air. 

A First Class license (equivalent 
of the U.S. Extra) will cost a ham 
120 rubles per annum. To enter any 
contests, one would fork over 240 
rubles per year in addition to the 
above. It won’t matter if you run 100 
watts or 10 kW. Special calls call for 
yet more money. In U.S. currency 


this doesn't look like much (St = 
500 rubles), but it sets a dangerous 
pattern—pay for what once was free 
and expect an increase any time. 
The opinions of ham ops were never 
requested, it seems. 

In addition, getting contest certifi¬ 
cates via the bureau would cost five 
rubles, receiving a single card via 
the bureau now costs 50 kopecks, 
sending a single card abroad via the 
bureau would cost two rubles 15 
kopecks. 

An airmail letter from Russia to 
anywhere in the world now costs 75 
rubles. Since the majority of hams 
can't afford to send airmail letters 
(the average salary now stands at 
3,000-4,000 rubies per month) in 


quantity, and because the foreign 
mail isn’t getting through to Russia, 
those U-cards wilt become very rare 
indeed very soon. Moscow hams re¬ 
port piles upon piles of incoming 
QSLs at Box 88 that don't and won’t 
get processed. The bureau is broke, 
can't pay employees and its own 
mailing expenses. Again, hold onto 
your CIS cards, don’t mall them over 
here until the situation Is resolved. 

On a related subject, January 
1993 was set as a time frame for the 
changeover of current amateur call- 
sign allocations to a new system. 
95% of all Ukrainian calls will 
change and a substantial amount of 
Russian calls, if the new system is 
implemented. Other republics will 
see a full 100% change of existing 
calls. As was announced earlier, the 
new allocations were assigned with¬ 
out any consultations with hams, 
thus the amateur community of the 
former USSR republics is in a state 
of turmoil. Nobody knows what will 
take place, when and how. Letters 
were sent to the ITU. trying to stop 
the new assignments. Government 
offices responsible for communica¬ 
tions were petitioned without any 
obvious results. There Is talk about 
having hams retain the present call- 
sign system, while commercial and 
utility calls would be converted. At 
this time, it is al! pure speculation 
and no decisions on this explosive 
topic were rendered. There would 
be no special calls assigned within 
the CIS for 1993,1 was told, pending 
the outcome of the above. 

As always, I will provide more de¬ 
tails as they become available. 73 
de UA9MA. Q 


“With the sword of Damocles 
hanging over the wholeness of 
the 70 centimetre band, hams 
are beginning to wake up. ” 


4309 Northern Pike Blvd. 
Monroeville, PA 15146 
(412) 374-9744 

FOR ORDERS ONLY CALL 

(800) 854-0815 


SPECIALING IN PREOWNED 
AMATEUR AND SHORTWAVE EQUIPMENT 

BUY • SELL • LOVE TO TRADE 

We Carry All Major Brands Of New Equipment 
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ECTOR f~/NDER 

HAND-HELD 
PHASE SENSE 
ANTENNAS FOR 
VHF DIRECTION 
FINDING. USES 
ANY FM XCVR. 
COMPASS GIVES 
DIRECTION. 
ARMS FOLD FOR 
STORAGE. TYPE 
VF-142 COVERS 
BOTH 2-MTRS & 
220MHZ. OTHER 
MODELS AVAILABLE. 
WRITE OR CALL FOR 
MORE INFO. 

S3.SO SHIPPING & TYPE VF-142 

CA. ADD TAX) $ 139.95 619- 

RADIO ENGINEERS 565-1319 


\ 


3941 MT. BRUNDAGE AVE. 
SAN DIEGO CA.92111 
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GIVE YOUR 

HR-2510 HR-2600 

the Miiiic features as the 

“BIG RIGS” 
CHIPSWITCH 

4773 Sonoma Hwy. Suite 132 
Santa Rosa, CA 95409-4269 

Write or call (707) 53^051 2 for FRET in forma a on _ 
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Prcwnttng 

THE KIFO 12 ELEMENT 
144 MHz YAGI 



RUTLAND ARRAYS 


1703 Warren St. * New Cumborlonc!, PA 17070 
PHONE/FAX Info (71 7 ) 77*1-3570 - Orders (800) 536 3268 
DEAl.ER INQUIRIES ARE INVITED 7-10 pm EST 
C.MJ. OR WRITE FOR Ol.K NEW CATALOG! 


CIRCLE 71 ON READER SERVICE CARD 


Surveillance 

& COUNTERSURVEILLANCE Electronic Devices 


Bugging/Phone Tapping Detectors • Caller IDs 
Phone Scramblers • voice Changers • Shotgun Mies 
Vehicle Tracking • Transmitters • Locksmithlng • AND MORE! 


7-hour telephone recording system. 
_ Topes phone calls automatically. $125 .m 




FOR CATALOG SEND $5.00 TO... 

P.0. Box 337. Buffalo, NY 14226 (716)651-3476 


Townsend Electronics, Inc. 

presents 

C.M. Howes Eats 


for 

H.F. Amateur Equipment 



TbiE WORLD'S BEST 


in ham radio books and publications 
28 page catalog 51.00 

Outside L'SA $2-00 
1-219-594-3661 

Townsend Electronics, Inc. 

Box 415S * Plercelon, LN 4*562 
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Number 23 on your Feedback card 


73’s DX Dynasty Award 

This is the current list of DXDA award winners. The DX Dynasty Award is the most enjoyable DX award around. 
Any correspondence concerning DXDA should be addressed to DXDA, c/o 73 Amateur Radio Today, 70 Route 
202 N, Peterborough NH 03458. 


BASIC AWARD- 

79. AA4VN 

161. OK1AEH 

243. VE7CJ 

325. KC4PCX 

35. W6BCQ 

9. N6GCB 

100 COUNTRIES 

80. KA1LMR 

162.W9LCR 

244.AA4W 

326. KA7EXD 

36. F6IFE 

10. K8MDU 

WORKED 

81. N8AXA 

163.8P6SH 

245.N9GMM 

327. DK9EA 

37. VE2MFD 

11. YU2EJU 


82. NM2I 

164. KA6SPQ 

246. KB4HBH 

328. HL5AP 

38. WP4AFA 

12. KE8LM 

1. W1RFW 

83. KD9YB 

165. ZF2KH 

247. KM4HF 

329. SM7BRO 

39. 5N0WRE 

13. WD5N 

2. WB2DIN 

84. HC2CG 

166.W6MVV 

248.CE1YI 

330.ON6DP 

40. KD2WQ 

14. F6IFE 

3. KT1A 

85. VE1BXI 

167. JA8CAQ 

249.KA1FVY 

331.VE1RJ 

41. VE1ACK 

15. 5N0WRE 

4. W3FDU 

86. YC20K 

168.KI6WF 

250. N2GVB 

332. WA3KKO 

42. N5JUJ 

16. KE2CG 

5. KA9JOL 

87. NRGNL 

169. K2MRB 

251.N2DAO 

333. KB9ABI 

43. 9Q5NW 

17. I3VKW 

6. WB1BVQ 

88. GM3UBF 

170. AA6GM 

252. WF8E 

334. DA2UI 

44. KB8BHE 

18. CE1YI 

7. NW70 

89. 5Z4BP 

171. JA0SU 

253. YB0HZL 

335. SMOBNK 

45. 13V KW 

19. W6BCQ 

8. AK4H 

90. I0AOF 

172.NU8Z 

254. N5MBD 

336. WA2BMQ 

46. KD3CR 

20. CE7ZK 

9. W3HCW 

91. VE1BN 

173. G0GRK 

255. N4SNS 

337. WAOQIT 

47. N8IMZ 

21. KB8DAE 

10. KZ2W 

92. KA2NRR 

174.YB8VM 

256. KA3TGY 

338.5Z4BH 

48. GOFWG 

22. K2EWB 

11. K9FD 

93. 5Z4DU 

175. DV1BRM 

257. JN3XLY 

339. KB9ALG 

49. N2FPB 

23, KD3CQ 

12. WD5N 

94. KB8ZM 

176. W0TU 

258. N4DUV 

340. OA4ANR 

50. KE6KT 

24. KD4MM 

13. KA9TNZ 

95. HK4CCW 

177. N7CNH 

259. KA9MRU 

341.0D5ZZ 

51. OZ9BX 

25. KD9HT 

14. K9GBN 

96. W2JQ 

178. PY3IO 

260. KA40TB 

342. VE3ZD 

52. NJIT 

26. KA4TMJ 

15. N5GAP 

97. HC2AGT 

179. YB0ZCA 

261.N4JED 

343. LU-2ATR 

53. CE1YI 

27. N7GMT 

16. WB3FMA 

98. WD5N/M 

180. YB0AF 

262.AB4KA 

344. HL5FRG 

54. YBOHZL 

28. JA4TF 

17. NN6E 

99. VE1BHR 

181. VE3PQB 

263. WA70ET 

345. UB5LRS 

55. JN3XLY 

29. K2EWA 

18. AL7HG 

100.VE1AGZ 

182. W2SV 

264. KA3RVH 

346. N1 ICC 

56. KA9MRU 

30. WA1S 

19. N6CGB 

101.K5AOB 

183. N1ADE 

265.CE7ZK 

347. IK4NPC 

57. CE7ZK 

31. PY40Y 

20. KI6AN 

102.KW2D 

184. WP4AFA 

266. NI9J 

348. LU3CF 

58. KB8DAE 

32. ON6DP 

21. K9JPI 

103. PY3ARZ 

185.KS7V 

267. WB9PTN 

349. G7AZP 

59. K2EWB 

33. VE1RJ 

22. N4WF 

104. WB4ETD 

186.W20FB 

268. KB8DAE 

350. VE5AAD 

60. NI5D 

34. WA3KKO 

23. K6PKO 

105.N2FPB 

187, G4ASL 

269.W0CL 

351. SM4SEF 

61. KD3CQ 

35. WAOQIT 

24. KW7J 

106.KD3CQ 

188. N5JUW 

270. WB7VUB 

352. N9CPK 

62. KA40TB 

36. 5Z4BH 

25. VE6JO 

107. K4NNK 

189. KA8WAS 

271. JF6TUU 

353. K04V0 

63. WB2VMV 

37. HL5FRG 

26. WA4IUV 

108. VU2DNR 

190. 5N0WRE 

272.ZY3IO 

354.JE1GWO 

64. KD4MM 

38. JAI-20762/BV 

27. W4ZFE 

109. AA5BE 

191. AA4IP 

273. KB4VIR 

355. IK1SLE 

65. KD9HT 


28. N4KMY 

110. PY30G 

192. JR5KDR 

274. OE6CLD 

356. JF7QUE 

66. KA3NIL 


29. W0HBH 

111. VE4ACF 

193. KD2WQ 

275. N7JJQ/DU3 

357. N7QXQ 

67. NOIDT 

250 COUNTRIES 

30. K8KJN 

112. VE4SI 

194. KA3NIL 

276. KK4KK4FB 

358. JE6KLR 

68. KA1TFU 

ENDORSEMENT 

31. KG1V 

113. PJ2KI 

195. WA8YWK 

277. DU1AUJ 

359. N2BI 

69. KA4TMJ 


32. K1KOB 

114. WB4CKY 

196. VE1ACK 

278. K2EWB 

360. KK4XL 

70. JA4TF 

1. WB2DIN 

33. KY3F 

115. W6EOB 

197. HP2XVB 

279. NI5D 

361. JA3SSB 

71. KA3UNQ 

2. IK8GCS 

34. PY2JY 

116. KK4IY 

198. WB5KYK 

280. N2JXC 

362. KBOADI 

72. KB8ZM 

3. WD5N 

35. YB5BEE 

117. IK1IYU 

199. N5JUJ 

281.N0IWT 

363. N8MOT 

73. K2EWA 

4. K8MDU 

36. YB5BEH 

118. N6GCN 

200. N40BJ 

282. WB3BDH 

364. KB2NEK 

74. WA1S 

5. KE2CG 

37. WB9SBO 

119. KB1AF 

201.9Q5NW 

283.K1CVF 

365. WB2PPN 

75. PY40Y 

6. CE1YI 

38. N0AFW 

120. KB8BHE 

202. KW2D 

284. KA3CXG 

366. AB4ZD 

76. WCOA 

7. CE7ZK 

39. KA9MOM 

121.KE2CG 

203. VE1HA 

285. KA1SPO 


77. OZ1FNX 

8. K2EWB 

40. N3II 

122, VS6CT 

204. HP8BSZ 

286. WA4NWT 


78. KA7EXD 

9. KD9HT 

41. W6DPD 

123. G3IZQ/W 

205, IK8JJQ 

287. KJ40I 

150 COUNTRIES 

79. ON6DP 

10. N7GMT 

42. KE8GG 

124. WB6FNI 

206. YC3DKN 

288. KA3UNQ 

ENDORSEMENT 

80. VE1RJ 

11. KD3CQ 

43. VE6VK 

125, KA0IAR 

207.13V KW 

289. WB2VMV 


90. N6WK 

12. KB8DAE 

44. KD9RD 

126. K9SM 

208. K2EWA 

290.KD4MM 


91. WA3KKO 

13. WA1S 

45. W4WJJ 

127. W6BCQ 

209. KD3CR 

291. OE3DHS 

1. WB2DIN 

92. KB9ABI 

14. PY40Y 

46. K0HSC 

128. KA5MSL 

210. N9GDG 

292. KD9HT 

2. N4WF 

93. SMOBNK 

15. VE1RJ 

47. KI6GI 

129. WB4FLB 

211. KF8K 

293. DL80BC 

3. N6GCB 

94. WAOQIT 

16. 5Z4BH 

48. IK1APP 

130.N7GLT 

212. FD1BEG 

294.G3KVA 

4. K9FD 

95. 5Z4BH 

17. N2BI 

49. KJ4RR 

131.WA0X 

213. DU1DZA 

295. WA4NEL 

5. NOAFW 

96. OA4ANR 

18. 1750156 

50. K8MDU 

132. KF4GW 

214. N8IMZ 

296. KA4VZO 

6. N3II 

97. OD5ZZ 


51. N1E1U 

133.N4QGH 

215. KK4YA 

297. NOIDT 

7. WB1BVQ 

98. VE3ZD 


52. K1DRN 

134. VE1CBK 

216. LU1JDL 

298.KA1FUE 

8. KA2AOT 

99. HL5FRG 

300 COUNTRIES 

53. WD8REC 

135.7J1AAL 

217. KA8YYZ 

299. KD7EO 

9. KI6GI 

100. UB5LRS 

ENDORSEMENT 

54 ZL2BLC 

136.K6ICS 

218. KA4TMJ 

300. JH8MWW 

10. N7GMT 

101.PS7AB 


55. VE3EFX 

137.NZ7W 

219. WA9DDC 

301. KB8ICD 

11. IK8GCS 

102.KD1CT 

1. WB2DIN 

56. W9MCJ 

138.WB0N 

220. Y11CIS 

302. JA1CKE 

12. IK1APP 

103.DU1CHD 

2. IK8GCS 

57. N6IV 

139.WC7F 

221. YC3FNL 

303. N3GEE 

13. VE6JO 

105. IK3ITX 

3. K2EWB 

58. KN8D 

140. F6IFE 

222. G0FWG 

304. JA5MG 

14. VE4ACF 

106. VE2JWK 

4. K8MDU 

59. KC5YQ 

141.KL7N 

223. KV4B 

305. KA1FTU 

15. WB4I 

107.N7JXS 

5. N7GMT 

60. WB6ITM 

142. KE8LM 

224. N5IET 

306. WA8KMK 

16. IK1IYU 

108. JM2PRM 

6. WA1S 

61. KA2AOT 

143. WA6YOO 

225. WA9WIG 

307. N2IBW 

17. KE2CG 

109. HL5BUV 

7. PY40Y 

62. K4LHH 

144. VE2MFD 

226. N3CDA 

308. N4THE 

18. G3IZQ/W1 

110. VE3GLX 

8. KD3CQ 

63. VE2QO 

145.N3APQ 

227. KE6KT 

309. N3CYD 

19. WB6FNI 

111. KK6JY 

9, VE1RJ 

64. KE5AT 

146.HK1DBO 

228. IK7DBB 

310.JA4TF 

20. K8MDU 

112. EA6AAK 

10. UY5XE 

65. W9SU 

147. NM3V 

229. JY5EC 

311. W6YLL 

21. VE6VK 

113. N3IHS 

11. IK3ITX 

66. W300U 

148. IK6GFY 

230.N1ETT 

312.WA1S 

22. KB6IUA 

114. WA2CKP 

12. VU2SMN 

67. NR2E 

149. WB6UAN/M 

231. PY2DBU 

313.KC5WA 

23. WB5FXT 



68, KF5PE 

150.NK6Z 

232.181YW 

314.N6WK 

24. YU2EJU 

200 COUNTRIES 


69. N3FBN 

151. KB6IUA 

233. N0ISL 

315. PY40Y 

25. IK5IIU 

ENDORSEMENT 

350 COUNTRIES 

70. KB4SJD 

152. W90KH 

234. KC4BEB 

316. KG7BO 

26. KE8LM 


ENDORSEMENT 

71, N3EZX 

153. WB5FXT 

235. WA7QQI 

317.WB3FQY 

27. KA1ION 

1. N3II 


72. IK8GCS 

154. NB3E 

236. KA1RJG 

318.WC0A 

28. KA6SPQ 

2. WB2DIN 

1. WB2DIN 

73. WB4I 

155. N2ESP 

237. OZ9BX 

319. VE4AMU 

29. W6MW 

3. K9FD 

2. PY40Y 

74. NG1S 

156. YU2EJU 

238. KB4HBH 

320. YCOMCA 

30. JA8CAQ 

4. IK8GCS 

3. UB4WZA 

75. WB7UUE 

157. OZ1DXX 

239. KA3RWP 

321. WA3LEU 

31. KI6WF 

5. NOAFW 


76. HK4EB 

158. IK5IIU 

240. NJIT 

322, KB2GLO 

32. JAOSU 

6. WB1BVQ 


77. K0BFR 

159. KA1ION 

241.W4DCG 

323. OZ1FNX 

33. WD5N 

7. VE4ACF 


78. N7GMT (KF7SH) 

160.KD3AI 

242. YC0RX 

324. K6GCF 

34. W2SV 

8. KI6G1 
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Ham help 


Number 30 on your Feedback card 


We are happy to provide Ham Help listings free on a space available basis. 
To make our job easier and to ensure that your listing is correct, please type 
or print your request clearly, double spaced, on a full 8 1/2 " x IV sheet of 
paper. Use upper- and lower-case letters where appropriate. Also , print 
numbers carefully—a 1. for example, can be misread as the letters I or i, or 
even the number 7. You may also upload a fisting as E-mail to Sysop to the 
73 BBS, (603) 924-9343, (8 data bits. 0 parity, 1 stop bit, 2400 baud), on 
Special Events Message Area #11. Specifically mention that your message 
is for publication. Please remember to acknowledge responses to your 
requests. Thank you for your cooperation. 


Needed: Information on Tecraft 
Criterion series NU-VERTER Model 
144, IF Freq. 14-18 me. Thanks. Art 
Coulombe W7HGK. 21 Yakima St.. 
Walla Walla WA 99362. 

I’d like to exchange schematics/ 
project ideas with other home- 
brewers. Please send a list of your 
projects, and i’ll send a list of mine; 
or if you don’t have a list of your 
own, please send an SASE and I'll 
send you a list of my projects 
(some have been published). Klaus 
Spies, Lock Box 48185, Niles IL 
60714-0185 . 

Wanted: Knight R100A Receiver. 
Thank you. Walter J. Stan is. Box 
231347, San Diego CA 92194. 


I need manual/assembly instruc¬ 
tions/schematic for VHF Engineer¬ 
ing “Synthesizer II." This was how 
you made a rig programmable in 
the 70s. Will pay reasonable copy 
costs. Joel S. Look W1KCR, 35 
Goff Ave. Apt. 507. Pawtucket Rl 
02860. 

Wanted: Source info of antenna 
materials, such as tubing of various 
lengths and diamaters; various 
types of element insulators; whip 
antenna rod material (such as one 
would find in commercially avail¬ 
able HAM units). Ham is involved in 
the designing, experimenting and 
building of antennas. Ron Zemljak 
N7LDQ, 140 Maude ‘S' Canyon, 
Butte MT 59701 . 



Your One-Stop Shopping 
Headquarters 

In stock and ready to ship 
direct to you. 

Reference Manuals, Shortwave Handbooks, 
ARRL Books, Antenna Handbooks, UHF/VHF, 
Books For Beginners, Code Tapes and 
Software For The Computer. 

Turn to pages 86 & 87 to see our current selection 
Don't Delay-Call Today 
Our order department is just a phone call away. 

B800-234-8458 Hi 7393i( 


Backpacker II 

CW Transceiver Kit 

(only $159.95 plus S & H) 

Try our other great kits: 

• Deluxe Mini-Keyer 
(uses new 8044ABM chip) 

• Automatic Gel-Cel Charger 

• Deluxe SWR/Wattmeter 
Sensor (Very accurate to 
low-power QRP levels. 
Convert a CB SWR meter 
& save $$) 

• Mini Field Strength Meter 

• and Much, Much More! 

Send $1.00 for Catalog to: 


Tejas RF Technology 
PO Box 720331 
Houston, TX 77272 

PH: (713) 879-9300 


Hi Pro 


Repeaters 


Manufacturers of Quality Communications Equipment 


•Repeaters 
• Links 

•Remote Base 
•VHF, UHF 
•Receivers 
•Transmitters 
•Antennas 


^ Hi ProE 


Hi Pro ‘E’ 

EXPANDABLE REPEATER SYSTEM 


•Standard and 
Computerized 
Controllers 

•Standard and 
Computerized 
Auto Patches 

•Dupiexers 


•A NEW CONCEPT IN REPEATER DESIGN, THE H i Pro "E” IS AN EXPANDABLE REPEATER WITH THE 
FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD INCLUDE A COMPLETE RECEIVER, 
TRANSMITTER. COR, FRONT PANEL CONTROLS AND INDICATORS, LOCAL SPEAKER AND MIC JACK 
AND CAPABLE OF FUTURE EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED, 
19-INCH RACK MOUNTABLE CABINET. 

•THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON. 
THE ADD ONS ARE—HIGHER POWER. 110/220 VAC POWER SUPPLY, IDENTIFIER, AUTO PATCH, OR 
COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND 
TRANSMITTER CAN BE MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR 
DUAL BAND OPERATION. ETC. 

• New 2 Year Warranty 

NOW CELEBRATING OUR 25TH ANNIVERSARY 


MAGGIORE ELECTRONIC LAB. ^3 E 

600WesttownRd. Westchester, PA 19382 Phone(215)436-6051 FAX(215)436-6268 Telex4990741 MELC0 


WRITE OR CALL FOR OUR COMPLETE CATALOG 


CIRCLE 230 ON READER SERVICE CARD 
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Number 24 on your Feedback card 

Special events 

Ham Doings Around the World 


Listings are free ot charge as space permits. Please send us your Special Event 
two months in advance of the issue you want it to appear in. For example, if you 
want it to appear in the January issue, we should receive it by October 31. Provide 
a clear, concise summary of the essential details about your Special Event Check 
Special Events Fife Area mi on our BBS (603-924-9343). for listings that were 
too late to get into publication. 


OCT 2-3 

VIRGINIA BEACH, VA Tidewater Radio 
Conventions, Inc., will present their 18th 
annual Virginia Beach Hamfest and Com¬ 
puter Fair/ARRL Virginia State Conven¬ 
tion/Popular Communications SWL Con¬ 
vention, at fhe Virginia Beach Pavilion from 
9 AM-5 PM Sat., and 9 AM-4 PM Sun. 
Speakers are Gordon West WB6NOA, and 
Roy Neal K6DUE. VE Exams, Flea Mar¬ 
ket. Tailgating, Forums, and more. Talk-in 
on 146.97. Order tickets (with SASE) from 
Manny Steiner K4DOP, 3512 Olympia Ln., 
Virginia Beach VA 23452. Tel. (804) 340- 
6105. Get Commercial info Irom Lewis 
Steingotd W4BLO, 1008 Crabbers Cove 
Ln.. Virginia Beach. VA 23452. Tel. (804) 
486-3800. 

OCT 3 

ASHLAND, OH The North Central Ohio 
Hamfest will be held from 8 AM-3 PM at 
Ashland County Fairgrounds, Flea Market. 
Forums. 2m Foxhunt. Talk-in on 147.105+. 
Contact Wally Green, 3 East Liberty St. 
Ashland OH 44805 Tel. (419) 281-3903. 
WARRINGTON, PA The Ml. Airy VHF Ra¬ 
dio Club, Inc., (Pack Rats) will sponsor 
their Hamarama at the Rt. 611 Drive In. 
Talk-in on 146.52 (simplex). Gates open at 
7 AM. Set-up at 6 AM. Contact K3EOD, 
(215) 742-3312. 

OCT 8-9 

AUGUSTA, GA The ARC of Augusta will 
sponsor a Special Event at the Augusta 
College Sports Complex, 3109 Wrights- 
boro Rd., from 6 PM-9 PM Fri.; 8 AM-5 PM 
Sal, Flea Market, VE Exams, Forums, De¬ 
mos. Talk-in on 144.89/145.49, alt. 
144.51/145.11, For tickets, tables, send 
check and SASE to ARC of Augusta, P.O. 
Box 3072, Augusta GA 30914-3072 For 
Info, call Ed Butorajac KM4QQ, (706) 798- 
1918. 

OCT 9 

BELTON, TX Ham Expo '93 will be held 
by the Temple ARC, at the Expo Center in 
Belton, from 7 AM-2 PM. VE Exams. Free 
Test Bench. Transmitter Hunt. Call Eric 
N5WFU, (817) 986-1257 or Mike 
WA5EQQ , (817) 773-4768. Write to Tem¬ 
ple ARC. 2014 S. 53rd, Temple TX 76504. 
LIMA, OH The Northwest Ohio ARC will 
host a Hamfest at the Allen County Fair¬ 
grounds. Contact WB8BND, P.O. Box 211, 
Lima OH 45802. VE Exams; pre-register 
with completed 610 and fee of $5.60 to 
ARRL-VEC, W8TV, 1370 N. Stevick Rd. r 
Uma OH 45807. 

TEANECK, NJ The Bergen ARA will hold 
its annual Fall Hamfest Irom 8 AM-2 PM at 
Fairleigh Dickinson Univ. Contact Jim 
Joyce K2Z0, (201) 664-6725. before 10 
PM. FCC VE Exams; contact BARA VE 
Hotline, (201) 797-0151 before 10 PM. 
Talk-in on 146.190/.790 and 145.620 sim¬ 
plex. 

TITUSVILLE, FL A Hamfest will be held 
at Sandpoinf Park from 9 AM-5 PM. by the 
Titusville ARC. Advance registration is re¬ 
quired. Contact John Lowe KE4BBC, (407) 
267-2000 , or Bud Hughes K4CWG, (407) 
267-3450. Talk-in on 146.910 (-600 kHz). 


OCT 9-10 

EL PASO, TX The annual Internat'l Hamfi- 
esta will be held at the Texas Nat'l Guard 
Bldg., 9100 Gateway Blvd., North, Sat. 
from 8 AM-5 PM; Sun. 8 AM-3 PM. Semi¬ 
nars. QCWA Breakfast. VE Exams both 
days. Talk-in on 146.88. Contact Milly 
Wise WSOVH, P.O. Box 31628, El Paso 
TX 79931. Tel. (915) 751-4160. 

MEMPHIS, TN MemFest '93 Greater 
Memphis Amateur Radio and Computer 
Show, will be held at Shelby Farms Show 
Place Arena, 105 Germantown Road So., 
by the Mid-South AnA. Time: Sat. 9 AM-4 
PM; Sun. 9 AM -2 PM. VE Exams both 
days, 9 AM-Nocn. Flea Markel Info: Steve 
Cheeseman NX3W, 3290 New Getwell 
Suite 202, Memphis TN 38118. Tel. (901) 
365-6621 (W); (901) 368-6781 (H). Gener¬ 
al and Exhibitor Info: Nita Wofford N4DON, 
2966 Cordell, Memphis TN 38118, Tel . 
(901) 363-4971. 

OCT 10 

DURHAM, CT The Meriden ARC, the 
Middlesex ARS, and the Shoreline ARC, 
will jointly sponsor the “Nutmeg Hamfest' 
at the Fairgrounds in Durham. VE Exams. 
Talk-in on 147.96/.36. Contact Jim McCan- 
dless N1IZF. (203) 349-3353, 6 PM-10 PM; 
packet: N1IZF @ W1NRG.CTUSA.NOAM. 
Mail: P.O. Box 193, Durham CT06422. 
WALL TOWNSHIP, NJ The 6th annual 
Shore Area Ham and Compuferfest, spon¬ 
sored jointly by the Jersey Shore ARA 
(JSARS), Neptune ARA, Ocean-Mon- 
mouth ARC (OMARC), and Garden State 
ARA (GSARA), will be held at the Allaire 
Airport, Doors open 0800-1600, VE Ex¬ 
ams. Talk-in on 145.110 (NK20) for cars; 
UNICOM 123.00 MHz for aircraft. Get de¬ 
tails Irom At Jackson NK20, (908) 922- 
8121. For tables/tickets, write to Shore 
Area Hamfest, P.O. Box 635, Eatontown 
NJ 07724-0635. 

WAUKESHA* Wl The Kettle Moraine RAC 
Inc., will hold its 15th annual Ham and 
Computer Swapfest at the Waukesha 
County Exposition Center, Hwys J & FT. 
Doors open 8 AM-1 PM. VE Exams by the 
Badger Examiners. Advance tickets $4; 4' 
tables $5; send a SASE and check 
payable to KMRA Swapfest, P.O. Box411, 
Waukesha Wl 53187-0411. 

OCT 16 

FRANKLIN, PA The Fort Venango Mike & 
Key Club wfJI hold a Ham Aucfion/Flea 
Market at the Venango County 4-H Fair¬ 
grounds, RT # 62, starting at 8 AM. Auc¬ 
tion begins at 10 AM. Talk-in on 147.12+, 
145.23-. and 145.19- MHz. Contact Jerry 
Aimes W3DTW. (814) 432-3647 , or Bruno 
Wolozyn K3MHB, (814) 677-8694. Or write 
to The Ft. Venango Mike & Key Club, RD 
21.P.O. Box 591, Cranberry PA 16319. 
GRAND FORKS, ND Forx ARC will spon¬ 
sor a Hamfest at Grand Forks Civic Audi¬ 
torium. 615-1 Ave. N., beginning at 8 AM. 
VE Exams at 10 AM, walk-ins welcome. 
Talk-in on 146.94. Contact Bob Smith 
ND1H. 1203 Shakespeare Rd.. Grand 
Forks ND. Tel. (701) 746-9498. 

GRAY, TN The 13th annual Tri-Cilies 
Hamlest will be held al the Appalachian 


Fair Grounds, located off 1-181 in Gray, 
Flea Market. Sponsors: Kingsport, Bristol, 
and Johnson City Radio Clubs. Mail In¬ 
quiries to Tri-Cities Hamfest, P.O, Box 
3682 CRS, Johnson City TN 37602. 
SANFORD, NC A Fall Festival will be held 
from 8 AM-4 PM by the Central Carolina 
ARS. Location: Lions Club Fairgrounds, 
7th & Weatherspoon Sts. Contact April 
Maggart KD4QMU[ 8512 Deep River Rd., 
Sanford NC 27330. 

STARKE, FL Bradford County Fair¬ 
grounds. US 301 North of Starke, will be 
the location for the 3rd annual Starke 
Hamfest. sponsored by the ARC - Brad¬ 
ford Area. Time: 0800-1600 hrs. Talk-in on 
145.150- and 146.520 simplex. Contact 
Donna KC4MXK, (904) 964-9491. or Tony 
WB2FGL, (904) 964-9328. For reserva¬ 
tions, make check payable to ARC • Brad¬ 
ford Area, do Tony Spa tafore WB2FGL, 
P.O, Box 852, Starke FL 32091, 

OCT 17 

CAMBRIDGE, MA A Tailgate Electronics, 
Computer and Amateur Radio Flea Market 
will be held from 9 AM-2 PM at Albany and 
Main Sts. Call (617) 253-3776. Mail reser¬ 
vations before Oct. 5th to W1GSL, P.O. 
Box 82 MIT BR.. Cambridge MA 02139. 
Sponsors: MIT Radio Soc., and the Har¬ 
vard Wireless Club. Talk-in on 146.52 and 
449.725/444.725 pi 2A W1XM/R. 
CENTRAL1A, IL The Centralia Wireless 
Assn., Inc., will hold its annual Hamfest at 
the Kaskaskia College Gym, 3 mi. NW ol 
Centralia, Doors open at 8 AM. Talk-in on 
147.27/,87 and 443.2/448.2. VE Exams at 
11 AM, walk-ins accepted. Contact Bud 
King WA9U, (618) 532-6606. Mail ticket or¬ 
ders with an SASE to Centralia Wireless 
Assn., Inc., Hamfest Tickets, P.O, Box 
1166, Cenlralia IL 62801. 

MILAN, OH The firelands Area Repeater 
Assn, will hold their 2nd annual Hamfest at 
the Ehove Career Center, from 8 AM-4 
PM. Talk-in on WB8LLY Rptr. 146.805. 
Contact Carol Richards AI8V i (419) 433- 
6624. 

TUCSON, AZ The 5th annual Tucson 
Hamfest, sponsored by Old Pueblo RC, 
ARRL, ARCA. will be held from 7 AM-1 
PM at DeAnza Drive-In, 22nd St. & Alver- 
non Way. Talk-in on 146.22/.82, 
146.28/.88, and 146.52 simplex. Contact 
A.J. Pawlowski KB7KZ, 3418 W. Green 
Trees Dr., Tucson AZ 85741. Tel. (602) 
742-2605 

OCT 23 

SUMTER, SC The Sumter ARA will pre¬ 
sent their 7th annual Hamfest and South 
Carolina’s 1993 ARRL Convention, Irom 8 
AM-4 PM al Sumter County Exhibition 
Center. 700 W. Liberty St VE Exams for 
Walk-ins Only. For VE Exam info, call Dan 
Mask WB5SGH, (803) 775-9106. Dealers, 
call Hap Griffin WA4UMU. (803) 469-6381 
For written info, write to S.A.R.A. - Ham¬ 
fest, P.O. Box 193. Sumter SC 29150. 

OCT 23-24 

CHATTANOOGA, TN The Hamfest Chat¬ 
tanooga Amateur Radio & Computer Con¬ 
vention will be sponsored by the Chat¬ 
tanooga ARC, Sat. 9 AM-5 PM; Sun, 9 


AM-3 PM. Talk-in on 146.19/ 79. General 
info contact Charles E. Curie AD4F. 8719 
Snow Hill Rd., Ooltewah TN 37363. Dealer 
inlo/reservations: Barbarra Gregory, 8619 
Smoke rise Ln., Chattanooga TN 37421 . 
Tel. (nights) (615) 892-8889. Flea Market 
info: Lou Carter ; 107 South Bragg Ave., 
Lookout Mountain TN 37350. Tel. (nights) 
(615) 821-4043. 

MOBILE, AL The Mobile ARC will hold a 
Ham and Computer Fest at Abba Shrine 
Temple. 7700 Hitt Rd., off Shillinger Rd. 
Time: Sat. 8 AM-4 PM; Sun. 8 AM-3 PM. 
VE Exams both days at 9 AM. Contact 
Louis AC4EN. Talk-in on 146.82/.22. Rag- 
Chew 149.94/.34. For details, call Richard 
Ireland KD4TJD, (205) 824-2749, or write 
M.A.R.C., P.O. Box 81791, Mobile AL 
36689. 

PALM BEACH, FL The West Palm Beach 
ARC will sponsor their 1st annual High 
Speed CW Contest, beginning at 1 PM at 
the Palm Beach County Fairgrounds. For 
details, contact Ted Herrman AE8G, 301 
North M St., Lake Worth FL 33460. Tel. 
(407) 586-7940; FAX (407) 585-3466 L 

OCT 24 

GOLDEN, CO The Rocky Mountain Radio 
League, Inc., will present the 1993 RMRL 
Hamfest from 8 AM-2 PM at Jefferson 
County Fairgrounds, 15200 W. 6th Ave. 
VE Exams. ARRL Forum. Talk-in on 
144.62/145.22 MHz. Contact Joe Dickin¬ 
son WTOC. (303) 795-3397. 

WARREN, Ml The Utica Shelby Emergen¬ 
cy Comm. Assn, will hold their USECA 
Swap from 8 AM-2 PM, al Student Com¬ 
munity Center (K-Bldg.), Macomb Commu¬ 
nity College, South Campus, VE Exams 
(pre-registration required) call Bill N8CVC, 
(313) 468-8345. Table Info: Dave N80EV, 
(313) 792-0791 ; or Virginia N8NLS, (313) 
268-0691. Talk-in on 147.18+, 147.42 sim¬ 
plex. For Club info, call Dave KF8CT. (313) 
268-6730. Mail pre-regislration payments 
with an SASE to Virginia Przekaka N8NLS, 
34473 Coachwood. Sterling Hts Ml 48312. 
WESTMINSTER, MD The RacSo Clubs of 
Carroll County MD and Penn-Mar PA, will 
be holding the 4th annual Mason-Dixon 
Computer & Hamfest al the Carroll County 
Ag Center, starting at 8 AM. VE Exam reg¬ 
istration begins at 8 AM; pre-registration 
requested; conlacl Page Evans NE3P, 
(717)359-7610. 

OCT 30 

EAST LYME, CT The Tri-City ARC wifi 
hold its annual Fall Auction at the Senior 
Citizens Center, Waterford Municipal Com¬ 
plex, from 10 AM till sold out. Bring your 
equipment to be auctioned. Talk-in on 
146.07/.67 Rptr. For info call KA1BB at 
(203) 739-8016. 

FREDERICKSBURG, VA VE Exams will 
be given at the Rappahannock Library in 
Fredericksburg. For details, call AC4SK al 
(703) 373-7076, or AC4MB at (703) 891- 
5581. 

ST. PAUL, MN The Hamlesl Minnesota & 
Computer Expo, sponsored by fhe Twin 
Cities FM Club, will be held in the Main 
Arena at the St. Paul Civic Center. 143 
West 4th St.: Flea Market. VE Exams. Ed¬ 
ucational and Fun Seminars. Talk-in on 
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146.16/.76 Rplr. For info, write to Twin 
Cities FM Club, P.O. Box 5598, Hopkins Ml 
55343. or call Ihe Hamfest Minnesota Info 
Une, (612)535-0637. 

OCT 31 

LEBANON, IN The Boone & Clinton 
County ARCs will co-sponsor a Hamlest 
from 8 AM-4 PM at the Boone County 4-H 
Fairgrounds, Warm & Dry Community 
Bldg. Flea Market. VE Exams near by, 
Talk-in on 147.105 and 443.150. Contact 
Tim French KA9WDJ, (317) 324-2618; 
Don Jackman N9ILX, (317) 482-5211\ or 
Don Lecklitner N9GBO, (317) 654-6580. 
Or write to Boone County ARC , RO. Box 
186, Lebanon IN 46052. 

MARION, OH The Marion ARC will pre¬ 
sent its 19th annual “Heart of Ohio Hamfi- 
esta and Computer Show' at the Marion 
County Fairgrounds Coliseum, from 8 AM- 
3 PM. Talk-in on 147.9Q/.30 Rptr. Contact 
Steve Eckard WS8S, 6583 South St. 
Meeker. Marion OH 43302. Tel. (614) 499- 
3565. 

NOV 6 

CARTHAGE, MO The Carthage AR Soc. 
Hamfest will be held at the Carthage 
Memorial Halt at the intersection of Oak & 
Garrison Sts,, from 8 AM-1 PM. Talk-in on 
147.42 simplex. Contact Jim Dixon WXOJ, 
or write to Carthage ARC, P.O. Box 783, 
Carthage MO 64836. Tel. (417) 358-4126. 
COOKEVILLE, TN The Cookeville Rptr, 
Assn, and The Tennesee Tech ARS will 
co-sponsor the 3rd annual Cookeville 
Hamfest at Hooper Eblen Center on the 
campus of TTU. Time: 8 AM-4 PM. Talk-in 
on 147.21+. VE Exams at 10 AM. Contact 


Rich KD4ABC, (615) 528-7171 or TTARS. 
WA4UCE. TTU Box 5262. Cookeville TN 
38505. Tel. (615) 372-3043. 

ENID, OK Hoover Bldg., Garfield County 
Fairgrounds at Oxford St. and N. 4th, is 
the location for a Hamfest being spon¬ 
sored by the Enid ARC. VE Exams at 10 
AM (walk-ins welcome). Talk-in on 
145.29/144.69. Contact Fred N5QJX. 
(405) 242-3551, or Tom N5LWT (405) 
233-8473. 

EUSTIS, FL The Lake AR Assn, will hold 
their annual Hamfest and Electronics Expo 
at the Lake County Fairgrounds from 9 
AM-5 PM. W5YI Testing for all classes, 
starting at 1 PM. Radio and ATV Demos. 
Contact Cole A. Ruck KC4UIG, (407) 273- 
1624 (eves); or Pat Paris WD4LXN. (904) 
669-7279 (eves). 

FERNOALE, WA The Washington Mt. 
Baker ARC Rea Market will be held from 9 
AM-4 PM at Femdale Band Boosters Bin- 
go Hall. NW corner of Interstate 5 and 
Smith Rd. overpass. VE Exams. Contact 
Terry Andrew VE7BUS/W7, 1009 Glenning 
St., Lynden WA 98264. Tel. (206) 354- 
5868. 

MILWAUKEE, Wl The Milwaukee Re¬ 
peater Club will sponsor the 9th annual 
“6.91 Friendly Fest" from 8 AM-Noon at St. 
John the Evangelist Congregation, 8500 
W. Cold Spring Rd. Talk-in on 146.91- and 
on 146.52. VE Exams. Contact The Mil¬ 
waukee Repeater Club, P.O. Box 2123, 
Milwaukee Wl 53201. Reservation dead¬ 
line Oct. 28th. 

NOV 6-7 

LONG ISLAND, NY “HamExpo '93 Week¬ 
end’ and ARRL Section Convention, spon¬ 


sored by the Radio Central ARC, will be 
held at Suffolk Community College from 9 
AM-4 PM. Rea Market. Computer Show. 
VE Exams, and more. Group hotel rates. 
Talk-in on 145.150-4Z or 449.525-2A. Con¬ 
tact Valerie DeRicco N2NYB. (516) 874- 
3669 or John Mark KB2QQ, (516) 689- 
6343. 

SPECIAL EVENT STATIONS 

OCT 2 

ALAMOGORDO, NM The Alamogordo 
ARC will conduct their 3rd Special Event 
operation, sponsored by the International 
Space Hall of Fame, to honor new in¬ 
ductees. Station WA5IPS will operate 
from atop the Space Hall. Frequencies: 
SSB - 28.480/.490 MHz from 1600-1800 
LITC; General phone bands on 15 and 20 
meters from 1800-2300 UTC. We will oper¬ 
ate in the 20 meter phone band if propaga¬ 
tion is poor. Special QSLs will be sent from 
the Space Hall ol Fame and will be certi¬ 
fied by A.A.R.C. members. Mail QSL re¬ 
quests to International Space Hall of 
Fame. Route 2001 - P.O. Box 533, Alam¬ 
ogordo NM 88311-0533. SWL requests will 
be honored. 

MATOON, IL The Moultrie ARC will oper¬ 
ate W9BIL to commemorate the annual 
Chocolate Harvest Celebration. Operation 
will be in the General 40, 20, and 15 meter 
bands, and the Novice 10 meter subband. 
For a certificate, send QSL and a SASE to 
Bryon Abrams KB9BWS, P.O. Box 242, 
Findlay IL 62534-0240. 

RICHARDSON, TX The Alcatel ARA will 
operate Station N5TBQ (Texas Best Quali¬ 
ty) 1500Z-2100Z, from the Open House 


site ot Alcatel Network Systems, Inc. Oper¬ 
ation will be in the General phone portions 
of 40. 20. 15, and 10 meters. For a unique 
QSL card, send contact report to Alcatel 
Network Systems, Inc., AARA, M/S 401- 
212. 1225 North Alma Rd.. Richardson TX 
75081-2206. 

OCT 6-10 

HILLSBOROUGH, NC The Orange Coun¬ 
ty Radio Amateurs will commemorate the 
bicentennial of the founding ol the Univ. of 
North Carolina at Chapel Hill. SE Stations 
will operate, with a /UNC suffix, on the low¬ 
er 25 kHz of the General portions of the 
80, 40, 20, and 15 meter bands SSB, from 
2300Z-0300Z on Oct. 6-8. In addition to 
the above band segments, SSB operation 
on the lower 50 kHz of the Novice portion 
of 10 meters (propagalion allowing), will 
take place Oct. 9-10, from 1200Z-0000Z. 
An 8 1/2* x 11' certificate will be endorsed 
for all bands worked, with a special en¬ 
dorsement for UNC graduates. For a cer¬ 
tificate, mail an SASE to David J. Snyder 
N2MLU, 600 S. Churton St., Apt. 466, 
Hillsborough NC 27278. 

OCT 9-10 

CAMANO ISLAND, WA The 3rd annual 
"Slug, Oyster and DX Festival" honors our 
friends the Mollusks, and is sponsored by 
the West Seattle ARC (W7AW), Operation 
will be Oct. 9 1500-0400 UTC to Oct. 10, 
1500-2100 UTC. Frequencies: 21.052 
MHz CW, 14.235 MHz SSB, 7,045 MHZ 
CW, 3.930 MHz SSB. For a colorful certifi¬ 
cate showing a slug and oyster at play, 
send your QSL and a large SASE to West 
Seattle ARC, c/o F Tate. 10230 4th Ave. 
SW, Seattle WA 98146. 


- Packet Radio - 

Portable & Affordable! 

★ Simple Installation 

★ No External Power 

★ Smart Dog™ Timer 

★ Perfect For Portable 

★ Assembled & Tested 

★ VHF, UHF, HF(IOM) 

Whether you’re an experienced packeteer or a newcomer wanting to 
explore packet for the first time, this is what you’ve been waiting for! 
Thanks to a breakthrough in digital signal processing, we have | 
developed a tiny, full-featured, packet modem at an unprecedented ■ 
low price. The BayPac Model BP-1 transforms your PC-compatible 
computer into a powerful Packet TNC, 
capable of supporting sophisticated features 
like digipeating, file transfers, and remote 
terminal access. NOW is tiie time for YOU 
to join the PACKET REVOLUTION* 

400 Daily Lane 
P.O. Box 5210 1 

Grunts Pass. OR s 
97527 yj 
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-800-8BAYPAC 


1-000-022-9722 MB i 
(503) 474-6700 hjH8* 



PacTOR / AMTOR 

Without a TNC 


G4BMK’s BMK-MULTY software, in 
addition to unequaled AMTOR performance, 
now does PacTOR with any ordinary RTTY 
terminal unit such as CP-1. CP-100, TU-170, 
ST-6, ST-5000, ST-6000, etc., plus we now 
have an adapter for PK-232. IBM-PC or 
compatible required. 

Detailed literature upon request. Base 
version with AMTOR, RTTY, CW and Audio 
Spectrum Analyzer $95. Base + PacTOR 
$145. Extended version also includes HF 
WEFAX and SSTV reception $125. Extended 
+ PacTOR $165. PacTOR alone $50. 

PK-232 Adapter $49. Shipping $3. 
VISA/MasterCard accepted. 

Amateur callsign required with order. 

State 37? or 574inch disk preference. 
Authorized U S. Distributor: 

Schnedler Systems AC4IW 

25 Eastwood Rd. • f? 0. Box 5964 • Asheville, NC 28813 
(704) 274-4646 
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SAN GABRIEL MTNS., SO. CA The 3rd 
annual ‘Mountain Top Mobile* will operate 
Irom Table Mountain, to celebrate radio for 
radio’s sake. Operators: KC6TAZ, N6XOG, 
N6RNX, KM6TJ and N6PQB. QSL via indi¬ 
vidual operators {call followed by “Moun¬ 
tain Top Mobile*). 

TORRANCE, CA The South Bay ARC will 
operate KN6JN 1700Z-2400Z from the 2nd 
annual Torrance Air Fair in So. CA. Opera¬ 
tions will be on General phone portions of 
15 and 20 meters and Novice portion of 10 
meters; also on 145.77 simplex and 
224.38 rptr. For a certificate, send QSL 
and 9“ x 12' SASE to SB ARC, PO. Box 
536, Torrance CA 90508 . 

OCT 15-16 

ST. LAWRENCE COUNTY, NY The North 
Country ARC will operate N2PSL to com¬ 
memorate the Founding of the NCARC. 
Operation will be in the lower 25 kHz of the 
General portion of 80, 40, 20 meters, and 
the 10 meter Novice subband. For a QSL, 
send QSL and SASE to NCARC, do Pete 
Baltradis N21JW, Rt. 1 Box 206, Norwood 
NY 13668 USA. 

OCT 15-17 

UNION, KY The Northern Kentucky ARC 
will operate K4CO 1400Z-2200Z from Big 
Bone Lick State Park, in conjunction with 
the annual Salt Festival. Operation will be 
on 40, 20, and 10 meters; also, 146.375+ 
Rptr. For a certificate, send 4“ x 9” SASE 
and contact number to NKARC, PO. Box 
1062, Covington KY 41012-1062. 

OCT 16 

SAN BERNADINO, CA The Citrus Belt 


ARC will be operating Station W6JBT from 
the Patton State Hosp., to commemorate 
the admission of the first patient to the 
hospital 100 years ago. Operation will be 
from 1500 UTC Oct. 16th-1500 UTC Oct 
17th Frequencies: Phone - 7270,14270. 
21.350, 28.350; 145.850 144-148 MHz 
band; 224.860 222-225 MHz band. For a 
certificate, send QSL and a 9' x 12* SASE 
to Citms Belt ARC, P,0. Box 3788, San 
Bernardino CA 92413-3788. 

SANTA ROSA ISLAND, FL The Serious 
Hams ARC will operate N4MAD from Ft. 
Pickens State Park 1200Z-2000Z on 40, 
20,15, and 10 meters in the CW and voice 
portions of the bands, near the lower edge 
of the General portion of each band. Santa 
Rosa Island is IOTA-142. For a special 
QSL. send SASE and contact number to 
AD4BU, 10697 Bridge Creek Dr., Pen¬ 
sacola FL 32506. 

OCT 16-17 

DETROIT, Ml The Wayne County ARPSC 
will operate WY3Q/8 from 1400Z Oct. 16- 
2200Z Oct. 17, to commemorate the 16th 
annual running of the Detroit Free 
Press/Mazda Intemat’l Marathon, Opera- 
lion will be in the General 80-15 meter 
phone subbands and the Novice phone 
subbands on 10 meters. For a QSL card, 
send QSL and SASE to Bill Gilbert, 222 
Cleveland, Trenton Ml 48183, 

OCT 16-23 

FORT WORTH, TX The Menasco ARC 
will be on the air as a special event Station 
celebrating Menasco Aerosystems’ 37 
years of operating in the Stale ol Texas. 
Operation will be at 28.425 and 21.060 or 


21.125 plus or minus QRM. To receive a 
special 8 1/2* x 11* certificate, send a large 
SASE to the control operator. 

OCT 20-22 

NEW YORK CITY, NY The *22 Crew* will 
operate WB2JKJ from the HQ of the Radio 
Club of Junior HS 22, to celebrate Ihe 13th 
Anniversary of NYC’s largest Ham Club 
and EDUCOM {Education Thru Communi¬ 
cation). Join them on 7238 MHz. Irom 
1200-1300 UTC. then on to 21.395 till 
2000 UTC, Oct. 20-22. For an outrageous 
QSL and surprise package, write to RC of 
JHS22, P.O, Box 1052, New York, NY 
10002, or FAX to (516) 674-9600 . 

OCT 23 

EDISON, NJ The Piscataway ARC will 
operate Station AA2KS 1300Z-2200Z. to 
celebrate Edison's discovery of the electric 
light bulb. Operation will be on the General 
portion ol 40. 20.15 meters and Novice 10 
meters. For a special QSL card send QSL 
and SASE to Piscataway ARC. PO. Box 
1233. Piscataway NJ 08854. 

OCT 23-24 

RIVERSIDE, CA The Moreno Valley ARA, 
Team March ARC, and the March Air 
Force Base MARS station will operate 
KI6GD during the March AFB Open 
House. Operations will be 1600Z-2200Z 
both days, on the General CW and phone 
sub-bands of 40, 20, and 15 meters. Also 
the Novice section of 10 meters. For a 
special certificate, send Si 00 and contact 
number to MVARA, P.O. Box 7642, 
Moreno Valley CA 92552. For more info, 
contact MVARA or. packet N6YIH& 
N6YIH-#soca,ca.usa.na. 


OCT 30 

ACCOMACK COUNTY, VA The OH-KY- 
IN ARS will activate an IOTA during the 
CQ WW contest. The operation will be on 
all bands The ITA will be one of the off¬ 
shore islands in Virginia. Activity during the 
contest will be from Chincoteague Island. 
NA83. On Oct. 28 there will be a one day 
operation from Asateague Island. NA139. 
The call used will be K8SCH/4. The QSL 
route for both will be John Hugenlober, Sr. 
N8FU, 4441 Andreas Ave., Cincinnati OH 
45211. Please enclose an SASE. 

OCT 30-31 

RIVERSIDE, CA Moreno Valley ARA, 
Team March ARC, and the March Air 
Force Base MARS station will operate 
KI6GD during the March AFB Open 
House. Operations will be 1600Z-2200Z 
both days, on the lower 25 kHz of the Gen¬ 
eral subbands and Novice 10 meters. Op¬ 
erations will be SSB phone and CW; plus 
145.560s and 146.655R pi 103.5. For a 
special USAF Certificate, send QSL and 
Si.00 to MVARA. PO. Box 7642, Moreno 
Valley CA 92552. 

OCT 31-NOV 1 

BREVARD, NC The Transylvania County 
ARC will operate W4ZCB to celebrate Hal¬ 
loween from tho Devil’s Courthouse In 
Transylvania County. Operation will be 
from 2000Z Oct. 31-0200Z Nov. 1. Fre¬ 
quencies: 7.234. 14.295, 21.365, 28.335 
SSB, and 146.52 FM simplex. For a certifi¬ 
cate, send a legal size or 9* x 12* SASE to 
Harold Johnson W4ZCB. 115 Kindy Forest 
Dr, Hendersonville NC 28739. 


New from England — 

THE MICROREADER Mkll 
DECODES CW FOR YOU! 


RTTY, AMTOR and more! Especially, helpful for new 
Hams and SWLs. Send for FREE brochure right away. 


The ERA Mkll Microreader, 
Britain's most popular self- 
contained decoder, has a unique 
ability to copy poorly sent CW. 

It s designed to work with almost 
any receiver. Just plug the Micro¬ 
reader into the headphone or 
speaker jack of your receiving 
equipment and you Ye ready to 
go. Microreader’s ability to copy 
poorly sent CW under noisy 
conditions is unique. The built-in 
CW tutor is simply outstanding 
for learning to send and receive. 

In addition, the Mkll gives you 
hours of pleasure reading decoded 
RTTY’and AMTOR. 



■ Supply Requirements: 12V to 16V DC. 

■ Display: 16 character right to left scrolling. 

■ CW tutor allows you to plug in your key and 
see what youYe sending is really like. 

■ RS232 output port sends decoded text to serial 
printers and computers. No interface needed. 


, Action Communications 



1705 Westminster Drive 
Greensboro. NC 27410 
(919) 299-1298 


A’t y >rrM Hling DUt/rpns i Rctdnt A/t/>ln atitms. Ltd 


For FREE information about the Microreader, 
write to Action Communications or call 
(919)299-1298 (9 am- 10 pm Eastern time). 
For orders only, call toll-free 1-800-647-0564. 
MasterCard and Visa accepted. 
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CABLE TV 

DESCRAMBLERS 


Best Prices in the U.S.A.! 
Guaranteed to Work! 

WE WILL BEAT ANY PRICE! 



JERROLD PANASONIC 
SCIENTIFIC ATLANTA PIONEER 


The Newest & the Latest 

DMTB-A - all Jerrold Impulse & 

Starcom series 

SA3-DFA - all Sci. Atlantas inel. 8536, 
8536+, 8580, Drop-field 
PN-3A - all Pioneer systems 

UNO 

FTB3, SA3, TZPC145G 

24 HOUR SHIPMENTS 
30 DAY MONEY BACK GUARANTEE 
FREE CATALOG & INFORMATION 

1 - 800 - 772-6244 

M-t: •)■<• I M 

US. Cable TV, Inc. Dept: K73103 

4100 N. Powerline Rd. Bldg, F-4 Pompano Beach FL 33073 
NO FLORIDA SALKS! 
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Never Say Die 

Continued from page 4 

What do you talk about when you 
make a contact? Are you actually talk¬ 
ing about anything, or is your mike 
fright so bad that all you can do is list 
the mode! numbers of your equipment 
and antennas, mention the weather, 
spell out your name and turn it back? 
Go get a life! For heaven's sake do 
something you can talk about! I don’t 
give a damn what rig you’re using. I 
don't care what brand of antenna you 
were able to afford. I don’t care that 
it's raining. I want to know something 
about you. 

No, I don't want to sit and listen 
while you rant about something you're 
emotionally disturbed about. That's no 
fun. But I would be interested in any 
interesting ham adventures you've 
had. If you’ve read my editorials for 
any time you know about everything 
I'm Interested in. I'm into all kinds of 
hobbles and several active sports. I 
read a ton of books and magazines 
and will be most interested in anything 
you’ve read and found interesting that 
I might have missed. 1 love getting let¬ 
ters from readers giving me leads on 
books I'll enjoy reading or music I 
might enjoy hearing. 

What I don’t need is to get on a re¬ 
peater where there's some resident 
retired old codger who rambles on 
endlessly about nothing, month after 
month. You've got one of those 
around, right? Heck, I’d even get 


bored listening to someone like this 
year's Ham O' The Year award winner 
and his obsession with me and my ad¬ 
mittedly adventurous life. These old 
guys must have something that inter¬ 
ests them other than ham radio. Or, if 
they have never done anything in their 
lives outside of hamming, isn’t there 
something interesting they've done in 
amateur radio? 

I've told you how much fun I had 
hamming from the demilitarized zone 
between North and South Korea as 
HL9WG, right? Or getting on the air as 
7P8CA from Lesotho. You can surely 
get a good QSO going by asking il 
they’ve read what that arrogant, ego¬ 
tistical asshole Wayne Green wrote 
this month. Well, don't use those exact 
words. They might offend some Ner¬ 
vous Nelly listening in. We've enough 
garbage-mouth stuff going on without 
you contributing to the mess. The lan¬ 
guage you use on the air is a clear an¬ 
nouncement of your class In society. 
After a few words we know right where 
you fit in, so if we hear you using bad 
language and fractured grammar, we 
wonder why you aren't on CB where 
you belong. How did an Ignorant slob 
like that get a ham ticket? Maybe that 
code test isn't enough of an obstacle. 

I suppose I’m preaching to the 
choir. The chaps who need my advice 
the most wouldn’t read 73 if their life 
depended on it. Not with all that ARRL 
bashing they think I do. Of course 
they've never read 73, so they’re go¬ 
ing by word of mouth about my writing. 


I keep trying to get you to break 
loose and go on a DXpedition. That’ll 
give you something interesting to talk 
about for years. You might even get in¬ 
to slow-scan just so you can show 
your slides. And I’ll love watching ’em. 
Yes, I know, you can’t afford anything 
like that. Unless you’re really into 
poverty as a way of life, there are 
plenty of easy DXpedition places to 
visit and have the time of your life. 

Heck, you can drive lo Nova Scotia 
and take a boat or plane to St. Pierre 
for a surprisingly lew bucks. It's a bar¬ 
gain place to visit and they love visit¬ 
ing hams. I’m frugal, and I’ve never 
cared much about making money, and 
hate spending it. At least on myself, 
I’ve spent millions helping other peo¬ 
ple start businesses. 

The Caribbean is another bargain 
place to visit and there are a dozen or 
so fairly rare spots you can activate. 
You can get there in a day, so you 
don’t even need to have more than a 
week off to have a ball. Try it. Then 
write and thank me for pushing you. 
Also, let’s see an article for 73 or Ra¬ 
dio Fun. 

What are you into that you can talk 
about? Bicycling? Kayaking? Scuba? 
Roller blades? Ultra-lights? Para-plan¬ 
ing? Rallying? Sky diving? Balloon¬ 
ing? Gliding? Model planes? You’re 
not a one-dimensional person, are 
you? 

Many years ago I suggested we set 
up some net times and Irequencies for 
hams with similar interests to meet 


and talk. Nothing came of It. One 
problem with nets is that once you 
have more than two or three stations 
involved there’s a reluctance to say 
much. The result Is that a bunch of 
ops check into the net and say hello. 
And that’s about it. 

There’s a weekly submariners net. I 
called in a couple times. Now, I've got 
hours of interesting submarine yams 
to tell, but I never found an opportuni¬ 
ty. So I stopped checking in. The net 
was on 20m, which meant that half of 
the checkins couldn’t hear the other 
half, which puts a real chill on talking 
for any length of time. Interest groups 
should stick to 80m and maybe 160m, 
where everyone can hear everyone 
else. Or perhaps 2m via a repeater. 

Always try to be your very best at 
anything you do. So when it comes to 
hamming, invest what It takes to make 
you the most Interesting ham on the 
band to talk with. Work hard at il. Tape 
yourself and take the lime to critique it. 
Be upbeat. No one likes a sour apple, 
so griping and negativeness will have 
people avoiding you the next time 
around. I get letters from hams who 
obviously are devoting their lives to 
making as many people unhappy as 
possible. I sure hate when I run into 
’em on the air. 

That last QSO ... was that the very 
best you're able to do? 

Trivia 

One of the ham rags made a great 
big deal out of a TV production outfit 


LUKE POWER SUPPLIES 

CONTINUOUS DUTY 
AMPERE RATINGS 

SALE - $25 OFF of S40, S55 
S65, S35H $50 OFF 
of S80, S1QQ, S55F 

Exp.12-1-93 


S40-40AM P-13.8 V.S275 

S55-55AMP-13.8V. S310 

S65-65AMP-13.8V.S425 

S80-80AM P-13.8 V.S540 

S100-100AMP-13.8V. S585 

S35H-35AMP-28V.S445 

S55H-55AMP-28V. S540 

S25VH-25AMP-50V.per quote 

S55VH-55AMP-50V.per quote 

OPTIONAL RACK MOUNT.S65 

OPTIONAL LCD METER.S75 



• Electronic Regulated 

• Fold Back Current Limit 

• Crowbar Protection 

• OverTemp Protection 

• OverTemp Indicator 

• Input Surge Protection 

• Digital LCD Volt/Amp 
Meter w/display hold 
(optional) 


• Soft start on most models 

• Made in U.S.A. 

• One Year Warranty 

• Rack Mount Option 

• Crowbar Indicator 

• 120/24GV all models 

• Ripple Low as2mv 

• Industrial transformer 
manufactured imU.S.A. 


(VISA) 


LUKE CO. 

7113 North 9 Milo, lake City, Ml 49651 
(616) 229-4593 


(mTD 
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VIDEO SYSTEMS 

MINI-CAMERA 

Size: 1x1x2 in. Weight: 2.5 oz. 

Power: 7-14V/80mA. Sens: 2 lux @ fl.8 
Lens: 3mm, 4mm, Output: NTSC IV. 

The camera has been used in: ATV, Security 
and Surveillance, R/C airplanes and Robots! 
$269 +s/h 

TRANSMITTER, 434MHz. 

ATVM-70, a 80mW. Mini-size 1 xl .3 in., 2.5 oz 
Power: 7-9.6V/80mA. 

$129 +s/h 


Satisfaction 
Guaranteed7 


DOWN-CONVERTER 

For 434 MHz. Low noise 
MOSFET tront-end for 
greater sensitivity. Output 
on TV channels 3-4. 

$89 +s/h 


Order Now, 
from stock! 
(800) 473-0538 

or (714) 957-9268 
for technical 
information. 


MICRO VIDEO PRODUCTS 

1334 S. Shawnee Drive, Dept H 
Santa Ana, CA 92704-2433 
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that rented some 2m HTs instead of 
commercial frequency HTs from a 
commercial communications firm. 
They innocently used ’em. We’ll even¬ 
tually hear whether the rental compa¬ 
ny got conned when they bought the 
HTs or if they knew the frequencies 
were wrong. But shame on blaming 
the TV production company . . . anoth¬ 
er Chicken-Little hysterical reaction. 

The ARRL vs. gays score seems to 
be gays 2, ARRL 0. The League 
backed down on their refusal to con¬ 
tinue publishing classified ads solciting 
gay hams to join their movement. Now 
the gays, not satisfied with just win¬ 
ning, are suing for damages. Har-de- 
har. . . another item for the "Only In 
America" record book. 

Getting Involved 

As a communications and technolo¬ 
gy expert, you should consider be¬ 
coming involved In local activities. 
Business people, educators, politi¬ 
cians. and even your local bureaucrats 
are beginning to recognize that the in¬ 
formation age is dawning on America 
and they’d better damn well get 
aboard or they’re going to be left be¬ 
hind by the rest of the world. 

They’ve been hearing John Scully, 
now the chairman of Apple, talk about 
the information highway of the future, 
while all most people can see right 
now is more like a cow path. They see 
that Singapore is setting about in¬ 
stalling fiber optic cable into every 
home and business in the country. In 


France, every home has an on-line 
computer connected to a national data 
base. 

We’ve been seeing the changes in 
our own lives as our ham repeaters 
have turned into cellular telephone 
systems. We've seen facsimile ex¬ 
plode. Those of you who are awake 
have seen pocket communicators 
which handle voice and fax. We've 
seen national paging systems grow. 

As a radio amateur, naturally you’re 
expected by your neighbors to be an 
expert on communications and tech¬ 
nology. Thus, when a few local politi¬ 
cians start getting concerned over the 
general ignorance of these highly 
technical matters, naturally they’re go¬ 
ing to turn to you for advice on how to 
get your county or state more tuned in 
with the future. Business people must 
find out how to take advantage of this 
technology and not be left behind by 
other parts of the country ... or other 
countries. Schools must start turning 
out workers familiar with information 
and communications technology. 

How prepared are you for this? 
How much do you know about what’s 
available right now in technology, 
much less what’s developing? Are you 
still sitting there, happily clacking away 
with your beloved old hand key, while 
the world is going to digital voice com¬ 
munications? And probably using 
spread-spectrum? 

While we’re communicating at 5 
wpm by code, the world is moving to 
digital communications because digital 


radio provides about three times the 
coverage with a hundredth of the pow¬ 
er. Further, it’s easy to put 10 to 20 
people all on one channel without mu¬ 
tual interference. Heck, they can even 
talk with each other, just as we do on 
the telephone. And, by using satellites 
in the link, the 10 to 20 people can be 
in 10 to 20 different countries. Yes, we 
could do all this via amateur radio, if 
we had anyone pioneering new tech¬ 
nologies in our fraternity. 

Alas, all too many hams prefer to 
remain fat, dumb, and happy. Ooops, 
make that fat, dumb, and unhappy . . . 
because they’re forever grousing and 
kvetching on the air about things. 
Those damned no-coders. The rotten 
CBers. Lousy phone patches. Stinking 
pile-ups. Miserable contests crapping 
up the bands. That fathead and his lit¬ 
tle band of degenerates puking their 
venom on 14,313. The endless self¬ 
promotion broadcasts by an interna¬ 
tionally famous ego case on 14.275. 
And worst, that awful Wayne Green! 
How can someone who sounds so 
nice on the air write such abrasive 
baloney? 

I digress. My aim was to stir some 
deep feelings of guilt for the way 
you’ve wasted your ham life on incon- 
sequentials. Well-deserved guilt. 
You've been skimming the cream and 
not paying your dues. That's pure 
American ... get the most you can for 
the least effort. Never mind the hard 
work ... a concept we left behind 
back in the 1950s. That’s something 


those lousy, rotten Asians do when 
they sneak into our country and be¬ 
come successful, while we’re gradual¬ 
ly losing our quality of life. 

Is change possible? Or are you too 
solidly inculcated with the baby-boom 
rationale? Are you too involved with 
TV, a little rag-chewing on the air, a 
rented movie once or twice a week, 
ball games, maybe some bowling? If I 
some way could find some people to 
write articles on new technologies that 
were written in a language you could 
understand, would you take the time 
to read 'em? Let me grind that one in 
a little harder. If I could get such arti¬ 
cles and publish 'em, would you allo¬ 
cate a hall hour or so at club meetings 
to discuss 'em? Okay, that’s going loo 
far. Maybe I should continue to publish 
feel-good articles and stop poking you 
with a stick. 

When I point out that I'm not asking 
anyone to do something I haven’t 
done myself, I get angry stares. Ego¬ 
tistical braggart. When I point out that 
it’s exciting to get up on a mountain 
and make 10 GHz contacts with seven 
states . . . and that the equipment it 
takes is inexpensive and easy to build 
... I get shifty glances. I had a ball pi¬ 
oneering RTTY. Ditto SSTV. Ditto 
SSB. Ditto NBFM. It was fun learning. 
It was even more fun doing. And here 
we are In 1993 and there are more in¬ 
credibly exciting horizons for us than 
ever before. Meanwhile, most hams 
seem to be looking backwards. Look¬ 
ing back fondly at Morse code, the 


The ears 
have it! 



The R8 is like a breath of fresh air, with its 
ground-up engineering and up-to-date digital 
control from the front panel. I am very pleased 
to see a quality HF receiver of American 
manufacture that should successfully 
compete on the world market. 

Bill Clarke 
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When we introduced the American-made R8 Worldband 
Communications Receiver, we knew it would be judged by some very 
discerning ears, experts accustomed to the finest in short-wave listening 
equipment from around the world. After listening to the world on the 
Drake R8 loud and clear, they have 
delivered a decisive verdict. 

They appreciated the R8’s 
sensitivity, clarity, simplicity, and all- 
around versatility so much that many 
of them declared the R8 simply the 
best of its class. High praise, indeed, 
from very well-traveled ears. 

But why take the word of mere 


experts? Put the Drake R8 to the test yourself with a 15-day money- 
back trial period on factory direct purchases, and let your ears be the 
judge. If you’re not impressed by Drake's quality, performance and ease 
of operation, all in a receiver costing less than $1,000.00, return the R8 

Receiver within 15 days, and well 
refund your money in full, less our 
original shipping charge. To order 
your R8 factory direct, for more 
information, or for the dealer nearest 
you, call 1*800-723-4639 today. 
We're confident that once you've 
listened to the R8, your ears will 
hear of nothing else. 




R.L. Drake Company 
P.0. Box 3006 
Miamisburg, OH 45343 
U.S.A. 



In touch with the world. 
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communications medium ol the 1920s 
and 1930s. Looking back lovingly at 
our archaic license structure, which is 
collapsing around us. Our national so¬ 
ciety is a radio relay league, aptly 
named when relaying was the only 
way to cover much distance by radio . 

.. around 80 years ago. Bummer. 

New Hampshire and the 21st Century 

An Invitation came from Congress¬ 
man Dick Swett (D-NH) to a meeting 
in nearby Keene proposing the organi¬ 
zation ot a 1994 National Information 
Technologies Conference at Keene 
State College. Swett spoke to (and 
with) the group via satellite video Irom 
Washington. We could see him, but 
the video was one way, so he couldn’t 
see us. We could hear him just fine, 
but he had trouble hearing us, and 
then the audio link was lost. 

There were around 25 business 
and education leaders present. We 
struggled to try and understand just 
what Swett or anyone involved In the 
project thought an Information Tech¬ 
nologies Conference would involve ... 
what the benefits would be and to 
whom . . . and who was going to pay 
for all this. There seemed to be a good 
deal of confusion about this. Swett 
read a long, prepared Beltway lan¬ 
guage speech ... a lot about pro-ac¬ 
tivity. I’m pretty good at translating var¬ 
ious American dialects into plain En¬ 
glish, but I got lost. So did everyone 
else, fortunately. I'm not exactly sure 
what pro-activity is, but I’m all for it, 


and it describes me to a tee. 

There were some vague references 
to information technology somehow 
benefiting local businesses, which is 
almost obvious enough not to have to 
be defended. And there was the need 
for Keene State College to start pro¬ 
ducing the information technology 
work force local businesses are going 
to need. 

The hope was that Keene State 
and the local business leaders would 
work together to organize the confer¬ 
ence. There was some mumbling 
about getting federal funding, but first 
they needed S50.000 from the busi¬ 
ness community as seed money to get 
the project started. This would take 
care of the next three months, when 
they hoped federal funding would kick 
in. Hmmm. Fifty big ones for three 
months? The obfuscation almost 
smothered us, but I think what they 
had In mind was sending someone or 
a small group around the world to look 
into Information technology elsewhere. 
There was some mention of site selec¬ 
tion. I quickly offered to handle the site 
seeing part of the project for them as 
soon as they had the S50G. pointing 
out my extensive qualifications and 
contacts in the communications com¬ 
munity everywhere in the world. I don’t 
think Ihey heard me. Perhaps they al¬ 
ready had some volunteers with their 
eyes on the $50G. 

Far’s I could see, the local business 
community was much more interested 
in the fruit and cheese plate than do¬ 


nating to this phantom project. But 
hey, you never know. The last two 
times I volunteered to go on expense- 
paid around-the-wortd trips I won out, 
so my foot seems to automatically ex¬ 
tend at the slightest hint, looking for 
any running boards to climb on ... so 
to speak. You remember running 
boards, right? You’ve seen ’em in the 
old movies, with gangsters hanging 
on, shooting. 

Yes, it would be nice if Keene could 
attract some of Ihe coming high-tech 
manufacturing that the communica¬ 
tions and information technology in¬ 
dustries will make possible. And if 
Keene State could help provide high- 
tech career workers, the chances are 
good that the area would benefit from 
this by attracting such businesses. 
They’d better start working out some 
methods for helping to finance these 
startups though, otherwise they and 
the workers will go where the money 
is. 

Of course adding some technical 
courses to a state college isn’t going 
to do squat. They’ve got to train teach¬ 
ers and get the New Hampshire K-12 
schools to change. Big change. You 
don't become much of an engineer, 
technician or scientist with a couple 
years of college. You need to get start¬ 
ed when you are in the 5th grade if 
you’re going to go anywhere and do 
anything. That’s why I keep nudging 
you to visit your local schools and fire 
up the 5th graders. Get ’em excited. 
Get these noisy, bothersome little nui¬ 


sances to your ham club and poison 
their dirty little minds with our fascinat¬ 
ing hobby. It happened to me, and like 
all such addicts, I want to spread the 
misery. 

Swett promised that if we organized 
a national conference he'd try to get 
Clinton to come. And if he failed with 
that, to get him for us via TV. Falling 
that, he'd push for some other high of¬ 
ficial to come or at least address us 
via closed-circuit TV. Let’s see, who’s 
the new janitor at the White House? 

I still haven't a clue as to what the 
site investigation team was expecting 
to find out on their S50G trip. I did 
miss out on a great opportunity. I wish 
I was faster on my feet on these 
things. I should have jumped up and 
started a collection plate around, 
pledging $10 to get the fund going. My 
life is full of missed opportunities like 
that. 

You Read It Here First! 

Some time back, when I wrote 
about homosexuals in amateur radio, I 
got several heated letters from Bible- 
thumping religious fanatics. They were 
incensed that I’d suggested that there 
was a genetic element to this devia¬ 
tion from the norm. By the way. homo¬ 
sexuality is just one of a wide variety 
of deviations which cause people trou¬ 
ble. Being too tall, too short, too 
stupid, too intelligent, too ugly, too 
pretty, too skinny, too fat, too buxom, 
too flat-chested, and so on . . , all the 
‘loos"... are deviations that we don’t 


AMATEUR TELEVISION 



SEE THE SPACE SHUTTLE VIDEO 

Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO's tuned to 
Satcom F2-R transponder 13. Others may be retrans¬ 
mitting weather radar during significant storms. If it is 
being done in your area on 70 CM - check page 413 in 
the 91 -92 ARRl Repeater Directory or call us, ATV re¬ 
peaters are springing up all over - ail you need is one of 
the TVC-4G ATV 420-450 MHz downconveters, add any 
TV set to ch 2, 3 or 4 and a 70 CM antenna. We also 
have downconverters and antennas for the 900 and 
1200 MHz amateur bands. In fact we are your one stop 
for all your ATV needs and info. Hams, call for our 
complete ATV catalog - antennas, transceivers, amplifi- 
ers. We ship most items within 24 hours after you call. 

(818) 447-4565 m-t6am-5:30pm pst. Visa, MC, COD 

P.C. ELECTRONICS Tom (W60RG) 

2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS) 


PCB and SCHEMATIC C.A.D. 


EASY-PC 


EASY-PC 



Runs on 

PC/XT/AT/286/386 with 
Here, CGA, EGA, VGA. 
Design Single sided, 
Double sided and 
Multilayer boards. 
Provides Surface Mount 
support. 

Standard output includes 
Dot Matrix / Laser / Inkjet 
Printers, Pen Plotters, 
Photo-plotter and N.C. 
Drill. 

Award Winning EASY-PC 
is now in use in over 
17,000 Installations in 70 
Countries World-Wide. 
Much easier than 
Lightbox and tapes. 
SUPERBLY EASY TO 
LEARN AND USE. 

Not Copy Protected. 


Options:-1000 piece symbol library $75.00, 

Surface Mount library $112, Gerber Import facility $195.00 


For full info', write, fax, call or use Inquiry # British 

Number One Systems Ltd. 1 award" 

REF: 73, HARDING WAY, ST.IVES, HUNTINGDON, ’ 
CAMBS., ENGLAND, PE17 4WR. 

Telephone: Fax: 

USA: 011-44-480-461778 USA:01144480494042 AMEX,VISA, 
Intnl:- +44-480-461778 Intnl:- +44480-494042 MasterCard 
UK :- 0480 461778 UK 0480 494042 Welcome 
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lake with grace and understanding- We 
also make fun ol deviant ears, noses, 
hairlines, and so on. Ask Perot. 

The overwrought were upset at 
gays (aka homos, queers, fags) adver¬ 
tising in ham magazines, seeking 
members for their gay ham society, 
Lambda. I pointed out that science had 
shown that there seems to be a genet¬ 
ic predisposition for gayness and that 
my own research in the field had 
shown that the gays I worked with had 
had these feelings from their earliest 
memories. In my work I’ve been abie to 
trace back virtually all psychological 
abnormalities to specific triggers during 
painful childhood and even prenatal 
expenences. A few were resolved by 
taking a tolerant approach to past life 
“memories.’* Bui gayness, in the cases 
I worked with, didn't fit into the normal 
psychological Irigger pattern. It 
seemed to have a genetic basis. It’s 
therefore interesting that recent scien¬ 
tific genetic research has confirmed 
this. 

Now, I’m not by any means saying 
that all gay activity is genetically mani¬ 
fested. If you’re at ail read in history 
you know that in societies where ho¬ 
mosexuality was condoned, it was 
widely practiced, so obviously there’s a 
strong psychological component In¬ 
volved. So, though we may abhor the 
practice of homosexuality as a cultural 
bias today, we can’t help being sympa¬ 
thetic to those who are genetically driv¬ 
en, despite society’s censure. 

It’s the male homosexual lifestyle 
lhat attracts the most outrage and the 


least sympathy when AIDs strikes. Kin¬ 
sey’s research showed that while the 
average lesbian has less than 10 sexu¬ 
al partners, the typical male homosex¬ 
ual in America has had over 500! We 
know that male sexuality is much more 
destructive than female when not con¬ 
trolled. Men rape, not women. Only 
men engage in fetishes. Only men are 
sexually sadistic. Men far more often 
wander from partner to partner. 

It was Judaism that changed things. 
Judaism, and its spin-off, Christianity. 
Up until then homosexuality was ac¬ 
cepted. It was exalted in Greece, com¬ 
monly accepted in Rome, and is slill 
popular in the Arab world. It was preva¬ 
lent among the pre-Columbian Ameri¬ 
cans. the Celts, Gauls. pre-Norman 
English. Chinese, Japanese, and Thai 
(see The Public interest# 112). So here 
In America we’ve been Inculcated with 
the Jewish/Christian beliefs. I’m not 
sure that even recognizing that we’ve 
been brainwashed by our religious 
training will allow many of us to be tol¬ 
erant 

So we hams are outraged when we 
learn that some of our outstanding 
hams have been convicted of molest¬ 
ing young boys. Indeed, one of our 
best-known repeater pioneers was 
convicted of this, as was one of our 
major ham convention luminaries. And 
so we naturally react with suspicion 
when we see ads aimed at attracting 
youngsters to a homosexual ham 
group. 

And now we’re learning that 
Catholic priests have been having sex 


with and even raping altar boys without 
any significant reaction by the church 
when it’s reported . . . other than to 
transfer the offenders to a new area 
.., much to the frustration of the fami¬ 
lies Involved. 

The militant feminists haven't 
helped things. Men and women have 
some powerful basic differences, which 
many feminists try to deny. For in¬ 
stance, men. when Ihey are bom, are 
much less amenable to socialization 
than women. They’re four to six weeks 
behind neurologically, and need more 
care. They’re more likely to be hyper¬ 
active. autistic, color-blind, left-handed, 
and prone to learning disorders. They 
tend to be much more affected by the 
mother's prenatal use of drugs such as 
tobacco and alcohol. In every society 
men play more roughly, drive more 
recklessly, and fight more than women, 
and these traits appear early in life. 
Archaeology tells us that In prehistory 
about 25% of all males died in fights 
. . . about the same as anthropologists 
have found in recent years with primi¬ 
tive tribes. 

Men, as they grow up. are much 
more likely than women to cause trou¬ 
ble in school, be alcoholics or drug ad¬ 
dicts, and commit crimes, And by the 
way, there is no historical evidence to 
show lhat there’s ever been a society 
ruled by women. 

Just as the militant feminists are 
prone to name-calling, so are many of 
the militant homosexuals. They use the 
term “homophobic,” yet no such phobia 
exisls in any medical list of phobias. 


This is demagoguery and makes as 
much sense as shouting back lhat 
they’re women-phobic. It’s McCarthy- 
Ism repeating itself. 

Judaism was a breakthrough reli¬ 
gion in thai it focused on the family. Its 
prohibition of non-marital sex changed 
the world. This was carried on later by 
Christianity. Both religions condemn 
homosexuality, incest, and bestiality. 

If we look to Mother Nature as a 
guide, where one of her basic rules is 
to be fruitful, homosexuality fails. So I 
have no personal problem with con¬ 
senting adults enjoying what pleases 
them as long as Ihey don’t mess with 
unconsulting adults or children. 

Having served for four years in the 
Navy. I had a good laugh over the spot 
Clinton got himself into by catering to 
the militant gays and promising them 
out-of-the-ctoset military careers. Clin¬ 
ton, not having served in our military, 
didn’t know what he was getting into. 
And sexuality being what it is, as any¬ 
one who’s read much about our prisons 
knows, announced homosexuals in the 
military could easily create trouble. 

I went to sea for five war patrols 
during WWII with a crew of about 80 
other sailors. We were all men and 
good buddies. We still get togelher ev¬ 
ery year to remember the good and 
bad times we had 50 years ago. But if 
we'd had some gays sleeping right 
next to us in those crowded quarters, it 
could have created tremendous ten¬ 
sion. And probably fights . . . some¬ 
thing we sure didn’t need on a sub 
marine. Q] 
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r QUICK, EASY, & COMPACT 

I Flash cards ‘NOVICE thru EXTRA* theory Kev words 
unde rlined. Over 4000 sets in uset For beginner, OMs, 


NOVICE 

TECHNIC'AN 

GENERAL 

ADVANCED 

EXTRA 

Shipping 


S11.95 
SI 0.95 
S 9.95 
SI 5.95 
S14.45 
S 3.00 
2or more — $ 4.00 
CLUB DISCOUNTS 


Order Today! 
from 


VIS STUDY CARDS 
P.O. BOX 16646 
H ATTIE SB URG, M S 394 04 
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cTHT- 


All Band 

Field Day Antenna 


Nai pruning, TT 
TXT is No iuwcin Ww 
3). 1(1. W*wV. other tand> 

Ready ;o LV 
Include* Isolation 
tvdiiM & 99 tt KCSx 
The motinv ectx-fed 
version of the classic 
off cailfi fed whulom. 

TKhnin* 12fr-w>.95 Jipd 

Antennas West 

Box 500625, Provo, L r r 84605 




♦ 


-0.20,17. l! 10. TNT/2 is No-t-jocon 40, 
tuner. DX & Gain nse tv/ frequency. 
Kink-pracw No Traps or RcmsIots 

IVvSeafed Insulated to 3000 V 

Low Noise Rated 500 Walls 



$89. 9r ’ 

135 / 1 . Iitrrtf 

$79” 

67 ft. toMff 


P&H 


Window 

Ho jjjjjg 801-373-8425 


WOLFE COMMUNICATIONS 

1113 Central Are. Billings. MT 59102 

406-252-9220 


OUR 20TH YEAR IS ALMOST OVER 
So call today to check out 
our anniversary specials. 

Call or write for current flyer 

BUY — SELL — TRADE 
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NYE ENGINEERING CO. INC. 


4020 Gait Ocean Drive, #606 Ft.Lauderdale, FL 33306 
Phone 305-566-3997 Fax 305-537-3534 
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NEW? Tone-Master”' Touch Tone Decoder 



MoTron Electronics 
310 Garfield SI., Sufte • 4 Eugene OR 97402 
Info: (503) 687-2118 

Orders: (800) 338-9058 * Fax:(503)687-2492 

Decode and display Touch Tones from a telephone, tape 
recorder, scanner, or nearly any audio source. / 16 digit 
LCD display. 80 digit scrollable buffer / High speed 
decoding, up to 25 digits per second / Built-in speaker / 
SV battery or external power / Mela) case / TM-16 PLUS 
includes RS-232 output and Software lor optional automatic 
date/time/number logging using your IBM Compatible 
computer / Batteiy and audio cables included. 

TM-16 Standard Mode I $ 169 $23fL 

TM- 1 6 PLUS RS-232 Moilrl witii Software $239 $390. 

PS -12 AC Power Adapter $ 10 

S/H S5 USA/Canada. SIS Foreign 

30 day nosey back gnraoted Try at bo rail 
Via, MaatrrCard A Americas Rxprem Accepted 
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Microprocessor Based 
Development Systems 

DTMF Decoder $89.95 

DTMF-1. Decodes, stores and downloads DTMF to 
PC. The heart of a complex DTMF controller system. 

Fox Hunt TX Controller $69.95 

FC-1. Controls 2 IDs, ID interval, delay start tjme. 
Programs from PC. 

68HC11 Microcontroller $59.95 

SBC-2. Develop your own microprocessor projectl 
Programs in assembly completely Irom PC. 

All are low power CMOS. 
<30 ma. 5 volts DC. Smal 
size, 3.1* X 3,6*. Complete 
documentation included. 
Add $3.50 lor shipping. MD 
residents add %5 tax. 
Pre-paid or COD only, 

LDG Electronics 

1445 Parran Road 
St. Leonard MD 20685 
410-588-2177 
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am m Number 25 on your Feedback card 

New products 

Compiled by Charles Warrington WA1RZW 



AEA 

AEA has recently introduced the 
IT-1 AutoTuner, an accessory for their 
popular IsoLoop 10-30HF antenna. 
The IsoLoop is a high-quality, high-effi¬ 
ciency antenna with a mere 35-inch di¬ 
ameter. 

The IT-1 AutoTuner will automatical¬ 


ly tune an IsoLoop in just a few sec¬ 
onds. When more control is necessary, 
there is a thumbwheel for manual tun¬ 
ing and fine adjustments. 

The IT-1 AutoTuner features a 12- 
button keypad with an audible beep to 
announce completion of tuning. It has 
eight programmable memories as well 
as a 10-segment LED bar that moni¬ 
tors the tuning process and indicates 
the selected memory number. Memory 
backup and a built-in serial interface 
are also included. 

The suggested retail price is $279 
at your local amateur radio dealer. The 
unit comes with a one-year warranty. 
For more information contact: Ad¬ 
vanced Electronic Applications, P.O. 
Box C2160 , Lynnwood WA 98036; 
(206) 774-5554, Fax: (206) 775-2340. 
Or circle Reader Service No. 201. 


CREATIVE CONTROL 
PRODUCTS 

Here is a brand-new, low-cost, 
easy-to-interface repeater audio inter¬ 
face circuit from Creative Control Prod¬ 
ucts. The UAD-100 Universal Audio 
Delay board features complete DTMF 
tone mute, and squelch tail elimina¬ 
tion. 

This board is inserted in the re¬ 
peater receiver audio path before any 
audio switching circuitry. It then delays 
the audio before it arrives in the re¬ 
peater transmitter, resulting in a pleas¬ 
ant-sounding transmitter drop. No 
more crashing, clunking, or snapping. 
Finally, a great sounding system, made 
easy. 

The UAD-100 comes fully-assem¬ 
bled and tested, with a detailed appli¬ 
cation manual and one-year warranty, 
for $99. For more information, please 
contact: Creative Control Products, 



3185 Bunting Avenue, Grand Junction 
CO 81504 ; (303) 434-9405. Or circle 
Reader Service No. 203. 



M 2 

The new Orion OR-2800 Antenna 
Rotator from M 2 is conservatively engi¬ 
neered for long life and reliability while 
turning large antennas or systems of 
up to 35 square feet of wind area. New 
features include a strong, ductile iron 


mast clamp, large drive plate, im¬ 
proved drive shaft, and prop pitch style 
torque plate. The powerful motor and 
large heat-treated gears provide 2,500 
inch pounds of torque. Vertical load ca¬ 
pacity is 1,800 pounds. The unit can 
accommodate up to 3-inch o.d. masts 
and fits nicely with most popular tow¬ 
ers and rotator plates. 

The RC2800 Control Box provides 
the finishing touch. It has digital read¬ 
out, variable speed control, slow start, 
reverse delay, and memory protection. 
The optional RC2800P adds pro¬ 
grammability, two-rotator control, AZ 
readout, and other features. 

The OR-2800 Rotator is manufac- 
turered in the US by M 2 and carries a 
one-year warranty. The suggested re¬ 
tail price is $1099. For more informa¬ 
tion, contact: M 2 , 7560 N. Del Mar 
Ave., Fresno CA 93711; (209) 432- 
8873, Fax: (209) 432-3059 . Or circle 
Reader Service No. 205. 
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JENSEN TOOLS 

Wouldn’t it be nice to always 
have an entire tool chest right at 
your fingertips? Well, now you 
can have the next best thing— 
the new SOG ToolClip from 
Jensen Tools, Inc. This unique 
pocket tool combines 13 func¬ 
tions in one neat little package. 

The SOG ToolClip features a full- 
jaw pliers, a combination gripper and 
wire cutter that can easily handle 
chain-link fencing, a razor-sharp 
spear-point blade, a utility blade, a 
serrated-edge blade, a pair of screw¬ 
drivers, a pair of wire strippers, a file, 
a pry bar, and a bottle opener, all in a 
sturdy housing complete with a belt 
clip. The pliers, wire cutters, and grip¬ 
pers can all be accessed with only one 


hand—a mighty helpful feature when 
climbing towers or holding materials. 

The SOG ToolClip is constructed of 
durable stain-resistant steel and is 
guaranteed for life against defective 
workmanship and materials. The price 
is $59.95. For more information, or to 
receive a free catalog, contact: Jensen 
Tools Inc., 7815 S. 46th St ., Phoenix 
AZ 85044 ; (602) 968-6231. Or circle 
Reader Service No. 202. 


TRIMBLE NAVIGATION 

You'll never get lost again with Trim¬ 
ble Navigation’s satellite-based hand¬ 
held GPS (Global Positioning System) 
Scout. It is perfect for amateur radio 
applications, search and rescue, back¬ 
packing, and off-road driving. 

The low-cost Scout GPS re¬ 
ceives positioning data from 24 
orbiting satellites to pinpoint 
your location around the clock, 
anywhere on earth, in any 
weather. 

The GPS was designed and 
developed by the US Depart¬ 
ment of Defense to benefit both 
military and civilian users, 

Hams will enjoy the Scout GPS, 
which is based on the Maiden¬ 
head Grid Locator, displaying 
location information in language 
familiar to many amateurs. 

Scout uses the ARRL’s grid 
square locator technique. 

The Scout GPS kit contains 
four AA batteries, a user’s man¬ 
ual, cordura carrying case, lan¬ 
yard, and the Trimble Atlas. 

The whole package retails for 
$795 and an external antenna 


kit accessory is available for $150. For 
more information contact: Trimble Nav¬ 
igation, 645 North Mary Avenue, P.O. 
Box 3642, Sunnyvale CA 94088-3642; 
(408) 481-8000, Fax: (408) 730-2997 . 
Or circle Reader Sen/ice No. 204. 




JADE PRODUCTS, INC. 

Jade Products’ Fun-Kit EK01 Exper¬ 
imenter Board provides a unique solu¬ 
tion for the amateur radio builder. With 
this prototyping parts kit the novice and 
the seasoned experimenter can design 
numerous circuits. The kit contains a 
general purpose PC board engineered 
specifically for RF and other radio-type 
projects. Also included are three versa¬ 
tile ICs used in RF design, mounting 
hardware, a handsome 7.5" x 8.5" x 
3.5" enclosure, complete assembly in¬ 


structions, and building sug¬ 
gestions. 

The 5" x 7" PC board con¬ 
sists of four general areas: a 
digital device area for active 
filters, keyers, logic, battery 
chargers, line drivers, etc.; an 
RF power area with 0.20" sol¬ 
der pads to mount discreet 
devices such as capacitors 
and inductors—ideal for GRP 
transmitter designs; a transis¬ 
tor device area with three footprints for 
circuits such as VFOs, buffers, and 
crystal oscillators; and a dedicated cir¬ 
cuits area featuring the NE602AN mix¬ 
er/oscillator chip, an audio amplifier cir¬ 
cuit using the LM386, and etch support 
for the Motorola MC1496. The enclo¬ 
sure is finished in pleasing neutral col¬ 
ors. 

The price is $44.95. For further in¬ 
formation, please contact: Jade Prod¬ 
ucts, Inc., P.O. Box 368, E. Hampstead 
NH. 03826; (603) 329-6995. Or circle 
Reader Service No. 206. 
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DOM OUTPUT, 


David Cassidy N1GPH 


ARRL At It Again 


Once again, I am lorced to inform 
you of the sneaky goings on down in 
Newington. Like so many of their ac¬ 
tions in the pasl, actions made on your 
behalf . you won’t be reading about this 
In QST. I sure do wish I didn't have to 
keep doing this, but I feel that it is im¬ 
portant the amateur radio community 
gets an accurate picture of the organi¬ 
zation that supposedly represents all 
of us. 

As you may remember, the FCC 
now has authorization to allow a pri¬ 
vate organization to administrate the 
issuing of special club and military 
callsigns. The rules state that any or¬ 
ganization seeking the right to issue 
these special callsigns must (among 
other requirements) be tax-exempt un¬ 
der the IRS educational designation 
and exist for the purpose ot furthering 
the Amateur Radio Service, demon¬ 
strate that its membership constitutes 
at least 1% of FCC-licensed operators 
(that would be about 6,140, as of this 
writing), and process applications 
without regard to race, sex, religion, 
national origin or membership status 
in any particular organization. Pretty 
simple, right? Not according to the 
ARRL. 

The ARRL (surprise, surprise) 
thinks they should be the only organi¬ 
zation allowed to issue these call¬ 
signs. They tried to get the law written 
in such a way that would exclude all 
other organizations, but their sneaky 
tactics were discovered in the nick of 
time by Fred Maia W5YI. Fred got the 
wording changed, much to the 
League's chagrin. Oh, you never read 
about that in GST? Must have been a 
computer error, because I'm sure the 
ARRL would have made every en¬ 
deavor to Inform their members of 
such an important issue. 

The FCC received applications to 
Issue club callsigns from five organiza¬ 
tions: the ARRL. W5YI-VEC (whose 
tax-exempt status has been accepted 
by the IRS. but a number has not yet 
been issued), the Quarter Century 
Wireless Association (remember, It 
was the QCWA who licked off the 
League by coming up with a simple, 
elegant and workable no-code propos¬ 
al. which effectively killed the ARRL’s 
convoluted and complex plan), the 
Southeastern Repeater Association 
and the National Amateur Radio Orga¬ 
nization. On August 6 of this year the 
ARRL also filed a 24-page "Opposition 
to Requests for Designation of Certain 
Entities as Club and Military Recre¬ 
ation Station Call Sign Administrators." 
In this document, the ARRL objects to 
all four competing organizations' appli¬ 
cations. 

The League doesn’t like W5YI-VEC 
because their tax-exempt status has 
not yet been issued. The League also 
objects to Ihe fact that W5YI-VEC 
changed its corporate status from two 
divisions of the same company to two 
separate corporate entities, one of 
which is to be tax-exempt. I'm sur¬ 
prised that the ARRL used this flimsy 
objection, since it is similar to what 
they had to do. as publishers of li¬ 
cense testing literature, when they 
wanted to start the ARRL-VEC (anoth¬ 
er time in the recent past when the 
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League tried and failed to block all 
other organizations from participation). 

The ARRL doesn’t like QCWA be¬ 
cause it is a social club and. according 
to Newington, is organized for plea¬ 
sure and recreation rather than educa¬ 
tion. The League also mentioned that 
It doubted the QCWA could handle the 
assignment of club callsigns with a 
single employee. 

The Southeastern Repeater Asso¬ 
ciation is being blackballed by the 
boys in Connecticut because they filed 
their application by fax at a time when 
the FCC offices were closed for the 
evening. The League also states that 
a facsimile transmission does not con¬ 
stitute a legal signature, and that the 
SRA doesn't have the required 1% of 
all licensed amateurs as members. 

The ARRL questions The National 
Amateur Radio Association's claimed 
membership of over 7,000 and its 
lunction as anything more than a very 
limited magazine publisher, subscrip¬ 
tion to which constitutes membership. 

This move by the ARRL to block 
any other group from administrating 
any part of amateur radio is not new. 
Time and time again, the League has 
spent your dollars to fight their own 
personal battles and agenda. Only 
when the League is successful do the 
members hear about how the all¬ 
knowing and benevolent ARRL has 
wrought something wonderful. When 
the League fails at their power grabs 
(as in the case of the VEC program 
and the authorization bill that started 
this callsign administration program), 
the members are never informed. 

I have been accused of being a 
League-basher. This is simply not the 
case. Most of the people who I come 
in contact with who work for the 
League are great folks. Really! The 
problem is the folks In charge. Re¬ 
member, the fish always stinks from 
the head down. I’m sure that all the 
folks at the upper echelons of the 
ARRL are nice, law-abiding people 
who are kind to small children and 
puppies, say “please” and "thank you' 
and always remember their mothers 
on Mother’s Day. I do not question the 
personal qualities of any individual. 
The organization as a whole has lost 
its way. They have stopped looking 
out for the interests of amateur radio 
and are now only concerned with the 
interests of the ARRL. Unfortunately, 
they long ago convinced themselves 
that the two are the same thing. 

The ARRL must be accountable to 
the very people it claims to serve. I 
don'l think any criticism I’ve ever lev¬ 
eled at the League has been un¬ 
grounded. I’ve received a lot of mail 
about my opinion of the ARRL, but 
never once has anyone presented evi¬ 
dence to show that I was wrong. My 
deepest hope is that, with the passing 
of the oid guard, a new generation of 
hams will rise forth to reclaim a once- 
proud heritage. 

Until that day arrives, a simple 
question remains: Since the ARRL 
claims to be “of, by and lor the radio 
amateur," how come so much of their 
lime and your money is spent on light¬ 
ing for control of amateur radio instead 
of solving the problems of amateur 
radio? fXl 


Jim Gray W1XU 
210 Chateau Circle 
Payson AZ 85541 

In general, the month of October is 
expected to provide GOOD propagation. 
The chart shows POOR days on the 
14th, and from the 17th through the 
20th. The remainder of the month will 
provide days trending around FAIR in 
both directions. October exhibits the 
usual fall conditions; that is, on the 10, 
12, 15, and 17 meter bands, you should 
find some excellent conditions tor world¬ 
wide DX on the days of the month 
marked GOOD. In particular, the higher 
Ihe band, the more frequent north-south 
path openings; and Ihe lower the band 
of this group, the more frequently you 
will find east-west openings. The higher 
bands will peak in the afternoon, follow¬ 
ing Ihe sun westward from your location. 
Twenty meters will be your best DX 
band, with dawn to dark openings to al¬ 
most every area of the globe. 

Signals won’t be quite as 
strong as they were earlier, in 
the peak of Cycle 22, but they 
will be very acceptable. On 10, agentii 
12, and 17 meters, you will find - AUBTR/ 
occasional F 2 -layer openings 
and sporadic E-layer openings ~»«waii_ 
where signals can peak lor as 
long as a half hour and then *~~™~ 
suddenly disappear as the elec- “pSupr 
tron “cloud" drifts out of the skip f> s^5L c 
range. The lower HF bands of 
30 and 40 meters will exhibit y*sic< 
some slightly different behavior. 

They will be your evening and 
nighttime bands, with DX to 
your east toward Europe peak- 
ing around midnight, and to the "canal] 
west toward Asia and the Pacif- ENGL ^ 
ic In the early morning hours ~ t 'mTT 
around local dawn. jaranT 


dawn, very often to the Southern Hemi 
sphere, and good daytime short skip ir 
the absence of thunderstorm activity. Fo 
you top-banders, 160 meters will be bes 
for the hours of the evening, peaking fo 
DX around midnight and again at dawn 
Also, nighttime short skip openings wll 
be excellent on the GOOD—and ever 
some FAIR—nights, out to about 2,00( 
miles or so. 

As we’ve said before, keep your eye; 
and ears open on those days marker 
POOR, as other manifestations of a dis 
turbed magnetic field may occur, sucl 
as hurricane-force winds, volcanic erup 
tions, “freak" weather, and even 'quakes 
Obviously, they won’t always occur, ant 
even when they do, it is difficult to deter 
mine where they will occur. Pay particu 
lar attention to 19th and 25th, and to < 
day on either side of these dates. Le 
me know how the forecasts work fo 
you. W1XU g 
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er for within-U.S. short-skip, and 
you should be able to work DX 
at local dusk. High absorption 
during the daytime in summer 
always limits skip contacts, but 
this month the absorption will be 
less and good daytime skip sig¬ 
nals should occur on the GOOD 
days, with high levels. As al¬ 
ways, thunderstorm activity will 
cause QRN. but that problem is 
expected to be much less in evi¬ 
dence now as we move toward 
winter conditions. 

On 80 meters, you will find 
some good DX from evening to 
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Never say die _ 

Wayne Green W2NSD/1 


Amateur Radio Frontiers the advertising , took the photos , seI 
There are still plenty of Irontiers for the type, pasted it up, handled the 

the adventurous ham to explore and subscriptions .. . everything. It was in¬ 

pioneer. Everything hasn’t been in- credibly valuable experience, and it 
vented, by a long shot. Indeed, there changed my life, 
are tons of articles I'd love to see pub¬ 
lished in 73, if only you’d write ’em. Digital Compression Systems 

For instance, I've seen pittiful little With modern microcomputers it's 
In recent years on slow-scan develop- relatively easy to digitize pictures. You 

ments. We need to (a) digitize slow- can feed ’em into your computer from 

scan so we can send some really de- a home video camera or a scanner, 

tailed full-color pictures, and (b) use But a decent picture can take a 

modern compression technology to megabyte or more of memory, which 

keep the bandwidth down. When’s the is why we haven’t been seeing much 

last time you saw any articles on in the way of live video digitized yet. At 

things like this? What do you need to 30 megabytes per second, that eats 

get your mind working and your fin- up a whale of a lot of memory in a hur- 

gers busy? With the progress we’ve ry, no matter what you’re using for 

had in slow-scan technology in the last storage. 

few years, any interested ham with to- So, the engineers have been work- 
tally zero technical knowledge and a ing to compress the data, using vari- 

will could have come from zero to be- ous approaches (algorithms). The In- 

ing the top expert in the field. All it ternational Standards Organization's 

takes is some interest and the deter- Joint Photographic Experts Group 

mination to overcome obstacles. (JPEG) uses a discrete cosine trans- 

When I first got interested in RTTY form which compresses files by 90- 

I knew zilch. But I was fascinated, so I 95%, giving us ratios of 10:1 to 20:1. 

read everything I could find . . . which Iterated Systems of Norcross. GA, 

wasn’t much. I hounded the only ex- went the fractal route and has been 

pert in the field I knew, John Williams able to compress data around 75:1. 

W2BFD. I built my own equipment us- Fractals? If you haven’t messed 
ing John’s designs, a Model 12 Tele- with these babies you've missed a 

type machine he got for me, and got whole new worfd of math and beauty, 

on the air. Wow, what funl This was IBM’s Mandelbrot got interested in 

when I first learned about digitally en- chaos theory a decade ago and de¬ 
coding information and the ability of covered that seemingly chaotic sys- 

frequency-shift keying to get through terns produced similar patterns when 

interference far better than off-on plotted. He called the resulting pat- 

(CW) keying. terns fractals. Computer owners with 

Teleytype used a five-bit code, color displays can generate these 

which meant that there were just 32 beautiful patterns. If you aren’t familiar 

possible combinations of zeroes and with fractals and chaos theory, you're 

ones, or marks and spaces, as we letting the real world get away from 

called them. This is why telegrams you. As hams, you're supposed to be 

and news Teletypes ai! used to print in up on science and electronics. You're 

upper-case tetters. We didn’t have any not flying under false colors, are you? 

lower case. We even had to shift to So, let’s see some articles on digi- 
handle numbers and punctuation. This tized slow-scan pictures. Let’s see 

is why ASCII code, which all comput- some articles on the theory and prac- 

ers use today, has eight bits. This al- tice of compression techniques. And, 

lows 256 combinations of zeroes and let’s see some protocols for digital 

ones, giving us far more flexibility. slow-scan. 

When I couldn’t get anyone to put if we can at least send our Ameri- 
out a newsletter to help us pioneers can standard video picture quality 

learn more about RTTY I finally gave (NTSC) by digital slow-scan, then we 

up and did it myself. Indeed, that’s can start working on ways to move to 

what got me into the publishing busi- high definition slow-scan. One step at 

ness. I called it Amateur Radio Fron- a time. More and more of us are buy- 

tiers. and that was back in 1951. I ing high definition color monitors for 

wrote it, drafted the schematics, sold our computers, so we’ve got the mak- 
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ings of some wonderful slow-scan pic¬ 
tures. 

You may not be an expert on digital 
video now, but by next year are you 
going to be even further behind? Or 
will you be one of the people writing 
the articles? When I got started pub¬ 
lishing my RTTY newsletter it didn't 
take fong before f knew what f was do¬ 
ing. A few years later I published the 
first book on ham RTTY. In the mean¬ 
while my columns in CQ helped get 
thousands of hams involved with this 
fun part of the hobby. 

Digitized Voice? 

With all broadcast radio going digi¬ 
tal, as well as TV, we hams better start 
thinking in digital terms or we're going 
to be as far out of date as if we were 
stilt using spark gaps for our CW. Yes. 

I know, many old-timers are still upset 
over having to change to sideband 30 
years ago. I think all of the “spark for¬ 
ever" crowd have finally won their 
Silent Keys certificates, though they 
were stilt a grumbling, resentful bunch 
when I started hamming in the 1930s. 

With digital broadcast test stations 
showing three times the signal cover¬ 
age with a hundreth of the power . . . 
plus the ability for six different stations 
to share each channel . . . digital is 
definitely coming. Sideband gave us 
six times the bang for the buck over 
AM, plus it allowed more stations per 
kHz. It certainly met Ihe rule of thumb 
criterion for a new technology to be 10 
times better than the old in order to 
survive. Well, so does digital, so noth¬ 
ing can stop it. 

With that in mind I'd like to see 
some special temporary authority 
(STA) hams experimenting, complete 
with articles for 73. 

Data Compacting 

In addition to the usual search for 
compressing algorithms, we might 
start setting up some protocols for 
packet and RTTY which would com¬ 
press our transmissions. This doesn’t 
even have to be high-tech. CW ops 
invented the Q-code to shorten their 
transmissions. So how about some 
simple look-up tables our computers 
can use to cut down on redundant 
messages? A sort of packet approach 
to the Q-code? For instance, “N>” 
might translate into “the name here is.” 


We could even simplify names a bi 
with “Bob" being “bb" and “Bill" beinc 
"bl," Wayne being “wn," and so on 
That would speed up the more com 
mon names. 

With data compression we shoulc 
be able to get contacts down to a fev» 
seconds of air time, “rv” could mear 
“the rig here Is an (COM 735.” The 
second character could indicate up tc 
256 different models of rigs. Ditto foi 
antennas. Yes, “q" would mean "I faith¬ 
fully promise to send you a QSL care 
for this wonderful contact and hope 
that you will send one in return." A ”w' 
with one added character would indi¬ 
cate up to 256 different kinds oi 
weather, thus slicing at least two tc 
three minutes of air time from every 
contact. 

In this way we'll be able to make 
several contacts a minute and ther 
read the expanded copy later wher 
we have time. Few of us bother tc 
comment on anything the other chap 
is saying anyway, so what’s lost? The 
only really significant element of the 
contact is making sure you have the 
call right. You’ve got the Caffbook on a 
CD-ROM. so you don’t really need c 
location, unless he’s portable. 

With data compression we’ll be wel 
on our way toward completely auto 
matte contacts. We’ll be able to get re¬ 
ports from our computer on who we’ve 
contacted while we’re at work oi 
sleeping. Or watching ball games or 
TV. I’m reminded of RTTY back ir 
1950 when I’d come home from wort* 
and pick up 50 feet or so of printout 
and read what’d been talked about or 
the RTTY channel all day. 

If we do find something of commor 
interest we can send prewritten docu¬ 
ments from our computers. In the ole 
days we’d punch Teleptype tape with 
stories we might want to repeat. Wher 
there was an interest in some subjec 
we’d load the tapes into the readei 
and they’d zip through at 60 wpm. It’s 
a little easier today. 

Oops, We Lost 100,000 Hams! 

Just when we were all getting oui 
arms out of joint congratulating our¬ 
selves on boosting our numbers tc 
600,000 licensed hams (FCC count) 
we get the bad news that the ARRL 
has done a survey and found that 16°/ ( 
of us are missing. Holy jumping Morse 
code, that’s a hundred thou, pffft 
How’d that happen? 

Well, as I’ve been reminding you 
and you've been ignoring, the FCC nc 
longer bothers to defete our Silent Key 
award winners, nor our bored or unem¬ 
ployed dropouts. And with our licenses 
now good for 10 years, there's a lot o 
buried ham In the Cailbook. Tons. 

So. even with the increased input o‘ 
no-code hams, are we breaking even" 
Maybe, just. 

In looking over the ARRL survey, ii 
seems like we have an awful lot of old- 
timers with a serious death wish foi 
our hobby. I can’t spread a lot of guill 
on you because the chaps who are 
the problem don’t read 73. Most ol 
them hate it. 

Continued on page 7£ 





Dick Beaton N7RB, Helena MT 
Wayne—As an old CW op, I'm not go¬ 
ing to jump in and tell you that we 
have to keep all those CW frequen¬ 
cies or that CW is sacred. As a useful 
means of communication, It Is a real 
dud. It’s fun if you like it. It is hard to 
believe the ARRL still promotes traffic 
handling on phone and CW when 
packet will do it better and faster. 

I was licensed in 1934 and worked 
as a CW operator in the CCC camps 
in North Dakota. Would you believe I 
lumished my own home-brew station? 
It was that job that helped me get a 
job with Northwest Airlines, first as a 
radio operator in ’38. and later as a 
station manager in '42. We even used 
CW for handling reservation traffic 
from 1939 until about 1944! Before 
that it was all AM phone! 

Well, anyway, I was one of the first 
around here to promote the no-code 
license idea. I’ve also been promoting 
your method of learning the code. I’ve 
taught code off and on for years and 
was one of the first VEs around here; 
also among the first on packet. At 
least in my case CW hasn’t scrambled 
my brains and 1 could easily prove it. I 
don’t get on as much anymore as 
most guys just won’t talk. And I’m with 
you on QSLsI If a DX station gives me 
that old “QSL via a bureau," I just tell 
him “no QSL needed." They used to 
come with neat stamps on them. Now 
they are just another card in the draw¬ 
er. (How about using packet for QSLs 
and making an excuse for sending 
traffic?) I don’t even know how many 
countries I’ve worked and could care 
less. It isn’t a big deal anymore. I do 
have WAS on Geritol net 3767 kHz. 
The only thing on my wall is a Ken¬ 
wood world map and my “Ham of the 
Year" piaque from the local club. 

One thing you could quit harping 
on is expeditions. The real truth is 
that very few of the hams I know 
could afford such a thing. Your back¬ 
ground gets you into places that are 
out of reach to most others, so please 
quit comparing yourself with the rest 
of the hams. You are one of the privi¬ 
leged elite. As a VE, I know that some 
people have a tough time coming up 
with five bucks. I know how it is be¬ 
cause I was one of them. You weren’t. 

When I was a kid we used to get 
the battery out of our Whippet to light 
the filaments in the old four-tube re¬ 
generative radio with a horn speaker. 
The problem was we went without ra¬ 
dio a lot because the “B" battery didn't 
last very long. I set out to "invent" a 
substitute without spending any mon¬ 
ey because I didn’t have any and my 
dad was on WPA. I succeeded, too! I 
didn’t exactly know for sure what I 
was doing, but I ended up using a 
doorbell transformer to light the 201-A 
filament. I used one side of an audio 
transformer for a choke and the ca¬ 
pacitor out of a Model T Ford coil for a 
filler. The plate and grid were tied to¬ 
gether to make a diode that rectified 
the 110 AC. It worked like a charm. 

After WWII I went through a lot of 
surplus gear modifications, etc. I nev¬ 
er had an AM rig, just home-brew CW 
until the HW-101. 
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The mess on 14.313 makes me 
ashamed, but I have resisted the 
temptation to jump In and tell them off. 
It must be the big amplifiers those 
guys use that screws up their brains. I 
don't think the Extra Class license did 
it. I've got an amplifier, but haven’t 
had it hooked up for a long time. 
Those old dudes who do talk don't 
have anything good to say, anyway. I 
used to check into the QCWA net In 
Montana and all those old guys do is 
talk about their health complaints and 
the weather. 

Incidentally, you wanted to know 
what new products we use. Well. I 
had an R-5 vertical which worked 
great but was limited to bands higher 
than 40 meters, so I sold it and 
bought a GAP. It works fine, too, but 
on 80 the low angle of radiation 
makes it useless for visiting with guys 
within 100 miles or so. I tried to put a 
Bilal In the attic here without any suc¬ 
cess. Our attic goes up through a hole 
in the hall closet, so I had to give up 
trying to make it work, it doesn’t even 
look like it should work! 

I’m 76 years old and sorry I’m go¬ 
ing to miss all the wonderful new 
things just over the horizon. Then 
again . . . I’ve lived to see one helluva 
revolution in the world of scientific 
knowledge. I missed a lot because I 
went to the college of hard knocks, 
but I think I know a lot more than quite 
a few college grads who never 
learned anything very useful. 

One last thing: Hope you succeed 
in getting the school system fixed. Ev¬ 
eryone should know Ohm’s Law and 
DOS. 

73 to a great editor. You and Rush 
Limbaugh should get together! You 
have a lot in common. 

Dick—Elite? Me? Har-de-har. I've 
never been on a DXpedifion that cost 
much. Travel Is mostly a matter of de¬ 
cision. It doesn't have to cost a lot. 
For instance, Sherry and I spent a 
week in Rome last month. Wow. that 
must have cost a bundle! Well, we 
flew business class, stayed in a very 
nice hotel, went everywhere, saw ev¬ 
erything, had some great dinners. 
Now how much would you budget (or 
a trip like that, total? 

The flight, hotel, meals , taxis , tips, 
and everything for a week came in at 
$551. A couple years ago we flew 
round-trip to Munich business class, 
rented a car, drove to Vienna, Krakow ; 
Prague, and back to Munich. First 
class hotels. Fine meals. Two weeks. 
The total cost was under $1,000. 

Of course I was able to do some 
business on each trip, which more 
than paid the cost of the trip. In Vien¬ 
na I signed a contract with an Italian 
publisher to use 73 articles. In Rome I 
made import agreements with two 
record companies. Travel doesn't 
have to be expensive if you do it right. 
And that includes DXpeditions. 

How much does it cost to drive to 
Halifax? Peanuts. Then there's the 
short flight to St. Pierre. The hotel was 
ridiculously inexpensive. So were fab¬ 
ulous meals. So we DXed there for a 
few days. 


Any ham who has trouble coming 
up with S5 sure isn’t much of an en¬ 
trepreneur . . . and isn’t using his ham 
know-how for anything but his own 
fun. There are too many easy ways to 
make money these days (or anyone to 
be poor. . . unless they've been too 
tazy to get an education. Maybe 
you’ve noticed that there are very, 
very few well-educated poor people 
.. . and very few poorfy-educated rich 
people. It's almost enough to make 
someone think. 

College is a waste of time, no mat¬ 
ter what you want to do. You can 
learn 10 times as much in half the 
time on your own . But then you want 
to keep right on and not stop. Tm still 
learning. I've read over 100 books in 
the last few months and have 50 more 
by my bed being read. No fiction . . , 
Wayne 

Matt Thomas N8TWF, Ortonville 
Ml I am writing to you because a few 
hams have really made me sick. I was 
scanning the 20 meter band not too 
long ago and heard a small group of 
hams cursing and swearing like mad 
on 14.315 MHz. What kind of repre¬ 
sentation of our great hobby is this? If 
I were a shortwave listener thinking of 
getting a license, this would probably 
convince me to change my mind. The 
only place I have heard more cursing 
is at school. 1 thought hams were to 
promote international good will. In my 
opinion, this hardly promotes interna¬ 
tional good will. 

By the way, I really enjoy reading 
“Never Say Die." Wayne, you have 
some interesting opinions. 

John R. Lowther, II, Lawrence 
KS I am writing in response to your 
“Never Say Die" column in the June 
1993 issue. I have been a sporadic 
reader of 73 for years and your col¬ 
umn is often the most interesting part 
of the magazine and certainly the 
most unpredictable. 

In this column you hammered on 
one of the problems which has been 
keeping me from seriously pursuing 
an amateur radio license: There 
seems to be hardly anyone out there 
worth talking to. When I listen on the 
ham bands with my little Sony 2010 I 
find very little worth listening to. Using 
the receiver section of my elderly 
Drake TR-4C I find nothing more, de¬ 
spite its superior ability to separate 
one signal from the next. 

I went through a study guide for the 
no-code Technician license and was 
surprised to find that the so-called 
“significant technical requirement" 
consists mostly of extremely basic 
electronic theory that anyone who has 
actually done anything with electron¬ 
ics should already know. 

Of course, the no-code Technician 
license is not all that Interesting, lack¬ 
ing privileges on the HF bands capa¬ 
ble of reasonable reliable long-range 
contacts. Even with the addition of 
passing the 5 wpm Morse code test, 
only the 10 meter band is available for 
telephony, the other bands allowing 
only digital communications (including 
that most primitive of digital systems, 
CW). 

If the ARRL cannot be pried away 
from the old incentive licensing 
scheme, perhaps the privileges for us¬ 
ing manually-generated Morse code 
can be separated from the other privi¬ 
leges of the license so that having 
once passed the 5 wpm code test (3 
wpm would be better), to meet the re¬ 


quirement of the treaty, you wouk 
gain all of the General Class privi 
leges upon passing the General Clas: 
written test, except on frequencies 
designated for emission type A1A, on 
ly gaining A1A privileges on passinc 
the 13 wpm code test, and likewise fo 
the Advanced and Extra Classes. 

This proposal would be consistent 
with the objective of the amateur radic 
service as a source for skilled elec¬ 
tronics technicians, as it would pro¬ 
vide rewards for gaining additional 
technical knowledge without holding 
the acknowledgment of their advance 
In knowledge hostage to skill in using 
an obsolescent (and I am tempted tc 
say obsolete) communications tech¬ 
nique. 

Eric P. Nichols KL7AJ, North 
Pole AK Here's an Interesting figure 
for you. I recently acquired an HF 
packet station (actually a by-produd 
of the AMTOR station I wanted). Ai 
any rate, I opened up all the AX2£ 
monitors and tuned to the 14.105 
MHz PacketCluster, letting everything 
spill its guts out of my page printer. Af¬ 
ter a six-hour period, I did some 
statistics on the printout. Lo and be¬ 
hold, 98.4 percent of all printed mattei 
was “overheard," i.e. addressing anc 
error-correcting information. The re¬ 
maining 0.6% of the printed mattei 
was actual text. So, the point Is that 
inanities are not restricted to phone 
bands, they are built into the very sou 
of packet radio! A little food foi 
thought! 

One nice thing about packet, 
though, is that I can selectively reject 
calls from such unwanted areas as 
Japan. I call my program my “J4 
notch," and it saves a whole lot ot 
wasted time and effort. Back in m> 
phone days I used to call “CO nc 
JAs,” but someone told me that was 
uncouth. Packet allows me to be se¬ 
lectively rude (or rudely selective) with 
no guilt! 

Mind you, I have nothing against 
Japan per se. but if you have ever op¬ 
erated in Alaska you will know that 
JAs are about all you can get without 
extensive maneuvering . . . they liter¬ 
ally swarm the high bands. Most KL7s 
rely on vast quanlities of front-to-back 
ratio to solve the problem, but tha' 
leaves something to be desired ir 
case you want some desired Asiar 
country! 

By the way, I have devised a new 
more efficient signal reporting system 
one in which the typical QSO is con¬ 
tained within the report Itself. The re¬ 
port has two numerals and two letters 
A typical QSO might be like Ihis: 

“AL7HC, this is KL7AJ. Your repor 
is 59YR." 

“KL7AJ, this is AL7HC. Yer’ repor 
is 57IS. 73s." 

“73s. KL7AJ dear” 

Translation: 

“AL7HC, this Is KL7AJ, you’re five 
by nine, the rig here is a Yaesu. anc 
the weather is rainy." 

“KL7AJ, this is AL7HC. Roger. Yer 
five by seven, the rig is an ICOM, anc 
the weather Is sunny. 73s.” 

“73s. KL7AJ dear." 

As you can clearly see, this four- 
character report is more than ade¬ 
quate for more than 98.4% of all ama¬ 
teur QSOs. For the long-winded, c 
third letter might be used to describe 
the current physical aliment: “H" foi 
heart problems; “K" for kidney stones 
"P" for prostate surgery, etc. 
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RF Radiation Feedback _ 

The FCC has extended the comment peri¬ 
od on a proposal (in E.T. docket 93-62) that 
the commission adopt new guidelines for 
evaluating the environmental effects of radio 
frequency radiation. The federal agency will 
hear comments until November 13 on the pro¬ 
posed guidlines, which are the same as those 
already adopted by the American National 
Standards Institute and the IEEE. 

The FCC says the request for extension 
was made by the National Association of 
Broadcasters, and was supported by other in¬ 
terested parties. The NAB’s request was to al¬ 
low a study to develop non-measurement- 
based techniques for complying with the 
Commission’s new rules. TNX Westlink Re¬ 
port No. 656, September 1, 1993. 


Vanity Callsigns Authorized 

Both the House and Senate have approved 
legislation authorizing the FCC to issue 
unique amateur radio callsigns, at a cost of $7 
per year, to the ham community. The surprise 
measure was inserted into the recently-signed 
deficit reduction bill of President Clinton. 

According to a congressional aid close to 
the plan, "We envision that the legislation will 
probably be implemented so that an amateur 
pays $35 every five years, although there is 
no language in the bill that says they have to 
do it that way. It only says they have the au¬ 
thority because they do not have this authority 
right now. ... As I understand it, the proceeds 
will go to the FCC to augment their budget, 
. . . pay for equipment, staff, and stuff." The 
only amateurs who would be subject to the 
new fees are those requesting special, dis¬ 
tinctive callsigns. 

Another little-known tack-on to the deficit 
plan provides for spectrum auctions. The gov¬ 
ernment is set to receive more than S10 billion 
over the next five years when it sells radio 
spectrum to the highest bidder for new com¬ 
munications services. TNX W5YI Report, Is¬ 
sue 16, August 15, 1993. 


Instant Ham 

A petition has been filed before the FCC by 
the Western Carolina Amateur Radio Society 
VEC that seeks a rules change permitting in¬ 
stant ham radio licensing. Specifically, the 
Knoxville-based testing group wants the com¬ 
mission to ammend Part 97 to allow amateur 
radio operating privileges to commence upon 
passing the required exam, without having to 
wait for the issuance of a first license. 

The WCARS VEC argument states that 
anyone who holds a valid Certificate of Suc¬ 
cessful Completion for an amateur operator’s 
license which was issued within a year should 
be authorized with the rights and priviliges for 
that license class. They propose a temporary 
callsign structure based on the Class D citi¬ 


zen’s radio service precedent which was set 
several years ago under deregulation. Propo¬ 
nents believe this measure would save the 
government time and money they spend an¬ 
swering phone calls from those waiting for 
their licenses to arrive. 

This proposal, designated as RM-8288 is 
open for comments to the FCC. TNX Westlink 
Report No. 656, September 1, 1993. 


Codeless Coast Guard _ 

For the first time since 1924, the United 
States Coast Guard has closed down its 
Morse code operations on 500 kHz. The final 
CW transmission ended an era at 000Z. July 
31, 1993. Coast Guard radio operators first 
began listening for distress signals on 500 
kHz at the turn of the century, and set up its 
permanent station nearly 70 years ago to 
monitor the frequency continuously. 

Officials say the advent of satellite and digi¬ 
tal technology has made Morse code obso¬ 
lete on the high seas. A misty-eyed Coast 
Guard radioman tapped out the final 73, say¬ 
ing "We now look forward to serving you on 
the next generation of communications equip¬ 
ment and systems via the Global Marine Dis¬ 
tress and Safety System (GMDSS).’’ TNX 
W5YI Report, Issue 16, August 15, 1993. 


Lunar Repeater 

Northern California's Project OSCAR group 
has proposed installing the first repeater on 
the moon. Project OSCAR is the group that 
built and orbited the world’s first amateur ra¬ 
dio satellite. During recent meetings, the or¬ 
ganization has decided to revive “Project 
Moonray” to take amateur radio into the 21st 
century. 

Moonray is short for Moon Relay, a concept 
first proposed by W60LO back in 1965. The 
idea was to build a repeater that would fit un¬ 
der the seat of the Lunar Rover. But, the pro¬ 
ject was shelved after Congress cut funding for 
manned moon missions beyond Apollo 17. 

No specific timetable has been offered, al¬ 
though organizers hope to get the project off 
the ground by the turn of the century—which 
is only six years and a few months away. TNX 
Westlink Report No. 655, August 13, 1993. 


Going Commercial? 

We’re not talking about the relaxed busi¬ 
ness communications rules which took effect 
in September. We’re talking about Commer¬ 
cial Radio Operator License examinations. If 
you’ve been thinking about sitting for one 
of these exams, now may be your best 
chance. 

While it may not be common knowledge, 
many of the questions for the General Ra¬ 
diotelephone Operator License examination 
are taken verbatum from the Amateur Ad¬ 
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vanced and Amateur Extra Class question 
pools. Those questions are expected to re¬ 
main in the pool, at least through the summer 
of 1994—and possibly beyond. 

A GROL is required to adjust, maintain, or 
internally repair transmitters in the avaition, 
maritime, and international fixed public radio 
services. The General Radiotelephone Oper¬ 
ator License replaced the old First and Sec¬ 
ond Class Radiotelephone licences back in 
1984. It is issued for the lifetime of the holder. 
TNX W5YI Report, Issue 17, September 1, 
1993. 


Chile Bird _ 

The first Microsat of Chile, named CEsar-1, 
is slated for launch in early 1995, according to 
the Radio Club Federation in Santiago. The 
organization will control the new satellite, 
once it is in orbit. 

The Microsat class bird will orbit at an alti¬ 
tude of 900 km. The Radio Club Federation 
says CEsar-1 will boost communication be¬ 
tween local amateurs and the rest of the 
world. TNX Westlink Report No. 656, Septem¬ 
ber 1, 1993. 


Island Quake Mobilizes Hams 

The strongest earthquake to shake the 
world in more than four years rocked the 
island of Guam on August 8. The temblor 
struck early Sunday morning, measuring 8.1 
on the Richter scale. 

More than 130,000 island residents were 
left without electricity and at least 40 people 
were injured. Tourists fled from hotels where 
structural cracks were seen and bridges also 
suffered damage. 

Communication with the northern part of 
the island became critical due to knocked-out 
telephone lines and the need for emergency 
services. Amateur radio and MARS stations 
were utilized to carry information to and from 
the disaster area. 

Guam is west of the International Date 
Line, 3,800 miles west of Hawaii, and 1,500 
miles south of Japan. There were no reports 
of injuries or damage at the US military facili¬ 
ties on the 30-mile-long island. TNX Westlink 
Report No. 656, September 1, 1993. 


TNX ■ ■ ■ _ 

... to all our contributors! You can reach 
us by phone at (603) 924-0058, or by mail at 
73 Magazine, Route 202 North, Peterborough 
NH 03458. Or get in touch with us on Com¬ 
puServe ppn 70310,775; MCI Mail 
“WGEPUB”; or the 73 BBS at (603) 924-9343 
(300-2400 baud, 8 data bits, no parity, one 
stop bit). News items that don’t make it into 
73 are often put in our other monthly publica¬ 
tion, Radio Fun. You can also send news 
items by FAX at (603) 924-9327. Q 
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The FARA Project 

An economical, easy-to-build, 25 watt 2 meter amplifier. 

by James R. Valdes WA1GPO 


T he Falmouth (Massachusetts) Amateur 
Radio Association (FARA) is well-known 
on Cape Cod for its hospitality to newcomers. 
It is also one of the more active groups in 
Southeastern Massachusetts supporting two 
repeaters and a digital Node/LAN. One sub¬ 
group of the association is the HACKERS, a 
group of amateurs who enjoy designing and 
building their own equipment. When the 
HACKERS noted that a majority of the new 
members joining FARA were using 2 meter 
HTs, we recognized that we might entice 
some of these new hams into joining this se¬ 
lect group of builders by helping them con¬ 
struct a power amplifier for 2 meters. We did 
this as a group project: Those with tools 
drilled the holes and those without cleaned 
and prepped the circuit boards for fabrication 
or wound the inductors. Those who had expe¬ 
rience building gear Elmered those who 
didn’t. All of the participants contributed to 
the success of this project. 

This article describes a 2 meter amplifier 
capable of running 25-30 watts output. More 
than 35 amplifiers have been procured at a 


cost of less than $50 each in these quantities. 

Photo A shows the final version of the cir¬ 
cuit board: the completed amplifier is shown 
in Photo B. It is designed around one of the 
newer bipolar RF devices from Motorola, an 
MRF1946A (Ql). This device compares fa¬ 
vorably with many of the RF FETs available 
as the MRFI946 is capable of developing 10 
dB gain at 146 MHz. while the older bipolar 
devices (the 2N6080 series) produce only 
about 5.7 dB gain. RF FETs are generally rat¬ 
ed at 13 dB gain at 28 volts: in the 12-14 volt 
range they also yield about 10 dB. The design 
presented here is unconditionally stable, 
while FET amplifiers require a bias supply 
and careful tuning at the higher voltages to 
maintain stability. The cost of the MRFI946A 
is only about two-thirds that of the FETs, 
yielding the most “Bang for the Buck!” 

Circuit Description 

Motorola produced an application note (RF 
Device Data, Application AN955) for a 150 
mW to 30 watt land mobile VHF amplifier in 
the 160 MHz range, based on the MRF1946. 


This was the starting point for this design. 

The schematic diagram is shown in Figure 
1. DC voltage into the amplifier is decoupled 
by C2. C3. LU C4, C5, and L2. D2 is the re¬ 
verse polarity protection diode—if the voltage 
is inadvertently reversed, D2 will limit the re¬ 
verse voltage to 0,7 volts and fuse FI will 
open, protecting the amplifier. The output 
stripline (Zl) described in the application note 
was lengthened for operation at 146 MHz and 
the output capacitor (CIO) was empirically ad¬ 
justed to yield an efficiency in the 70% range, 
just about what one would expect of a Class-C 
amplifier. The input circuit was derived from 
the formulas given in the RSGB VHF/UHF 
Manual. This manual is highly recommended 
for those interested in VHF/UHF construction. 
Similar examples of impedance calculations 
can be found in several editions of The Radio 
Amateur’s Handbook. This approach was in¬ 
tended to demonstrate the microstrip vs. 
lumped constant techniques for impedance 
matching as one of the more subtle objectives 
of the HACKERS group is to provide some 
informal education on radio construction and 
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design practices, A low-pass filter network 
(Cl3.04X5) is in series with the output to 
enhance harmonic rejection. 

Incorporated into the design is a resistive 
input attenuator network (R2,R3,R4,R5). The 
RF power transistor (Q1) is intended to he 


driven with 2 to 3 watts input; higher drive 
levels will not increase the output substantial¬ 
ly. Most of the older HTs can drive the ampli¬ 
fier directly, but the new breed of high power. 
4 to 7 watt HTs will require the input attenua¬ 
tor. When the attenuator is used, the 50 ohm 


microstrip must be isolated at the 10 ohm re¬ 
sistors. Cut the circuit foil at the locations 
noted on the parts placement diagram. Figure 
2. The attenuator represents a nominal 3 dB 
loss: that is, half of the power is dissipated in 
the network. In addition to limiting the drive 
power to a safe level, the attenuator also en¬ 
hances the stability of the amplifier by isolat¬ 
ing the am pi i Her from the driver. It also pre¬ 
sents a nominal 50 ohm resistive load to both 
units. If the attenuator is not required, the net¬ 
work consisting of resistors R2,R3,R4,R5 
should be omitted. 

An RF-actuated T/R relay (Kl) has been 
incorporated into the amplifier. RF on the in¬ 
put is sampled by Cl6, rectified and limited 
by D3. D4. R6, and C17 to turn on Q2, which 
pulls in the relay. We considered using solid- 
state T/R switching. However, relay switch¬ 
ing has the advantage that the amplifier can 
be turned off when it is not required. Con¬ 
versely, diode-switched amplifiers must be 
powered at all times. This is in keeping with 
the spirit of the FCC regulations that require 
radio amateurs to use "the minimum power 
necessary' to carry out the desired communi¬ 
cations/' Relay switching also results in a 
more compact, easicr-to-duplicate amplifier. 
The relay specified in the Parts List is a 
small, open-frame style. Its performance is 
adequate for 2 meters. 

Should you be a “purist,” you can compen¬ 
sate for the inductance of the relay by in¬ 
stalling a variable capacitor fC15> in series 
with the input to the relay, as noted on the 
parts placement diagram. This capacitor was 



Photo A. Printed circuit assembly. 
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Figure 3. Printed circuit foil pattern (component side). Metal is shown in white, black areas are the etched surfaces. 



Figure 4. Drilling template. 


not used on our production run. All of the in¬ 
put and output foil runs are constructed of 50 
ohm microstrip (Z2-Z6) etched into the cir¬ 
cuit board. The circuit can be modified for 
solid-state T/R switching. A PIN Diode T/R 
switch may be a better choice for packet op¬ 
erations. which require high speed switching. 
Several articles (including “A 2 Meter FET 
Amplifier for Your Handheld” by John Cun¬ 
ningham AA4AW. 73 Amateur Radio Today , 


Oct. 1992. p.20) and the ARRL handbooks 
contain examples of diode switching. 

A word of caution concerning the circuit 
board. It must be constructed of 1/16", dou¬ 
ble-sided, G-10 glass-epoxy board with 2 or 3 
oz. copper. A full-size negative for the circuit 
board is provided (see Figure 3). The side of 
the board opposite the stripline remains a sol¬ 
id copper ground plane as it is not etched. 
Failure to reproduce the board exactly as 


shown, with the materials specified, will dra¬ 
matically affect the performance of the ampli¬ 
fier because the dimensions for the striplines 
are critical. 

Low impedance grounds are crucial to the 
operation of the amplifier. A number of holes 
(18) must be drilled through the board (see 
Figure 4). No. 20 wire is inserted through 
these holes and soldered to electrically tie 
both sides of the circuit board together at the 
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Photo B. Completed amplifier. Photo C. Interior chassis view. 


points indicated. Some flux may enhance the 
solderability on the ground plane side of the 
circuit board. Be sure to use only rosin core- 
solder! 

Construction 

Photo C is a view of the amplifier mounted 
in the suggested enclosure; it should be noted 
that the circuit board shown in this view is 
one of the earlier prototypes. It's a good idea 
to use the circuit board as a template to mark 
the case for the mounting holes before solder¬ 
ing the components to the board. 

The MRFI946A utilizes an 8-32 stud for 
the heat sink and mounts with a single hole 
through the circuit board. Take care when 
mounting the device to insure that no strain is 
placed on the transistor’s leads when it is sol¬ 


dered. It must fit flush on the circuit board. A 
little thermal heat-sink compound on the 
flange of the transistor mounting stud is rec¬ 
ommended to maximize heal transfer. Care¬ 
ful—don’t get this stuff on your clothes be¬ 
cause you’ll never get it off! The circuit 
board mounts to the case with 4-40 hardware. 
Use 4-40 nuts under the circuit board corners 
to space the transistor mounting stud correct¬ 
ly. The heat sink (aluminum channel stock) 
and the chassis details are given in Figure 5. I 
prefer BNC connectors for the RF connec¬ 
tions as they mount with a single hole and 
perform belter that UHF connectors at the 
frequencies of interest. The LEDs, switches, 
and reverse polarity protection diode are 
wired from the case-mounted components to 
the circuit board. Don’t forget to install the 


fuse in series with the DC power plug. 

Attention should be paid to standard VHF 
construction practices. Some pitfalls to be 
aware of when constructing the amplifier are: 

•Components should be mounted Hush to 
the board: i.e., the fixed capacitors should be 
mounted as close to the foil as possible. Bend 
the leads perpendicular to the body after re¬ 
moving any enamel from the leads, then sol¬ 
der the components to the board with the 
minimum lead length possible. 

•The wires through the board should be 
bent into a “Z” shape after insertion through 
the board prior to soldering. 

•Periodically, the flux should be removed 
from the board during the construction pro¬ 
cess. Pay particular attention to the striplincs 
Continued on page 18 


REFERENCE J 


11/16 

D 

DETAIL 


1 3/3 . 

i 3/8 

—► 

*- -*! 


- TOP i. 

. &" 


3/3 

3/8 


REAR PANEL 


-“5pen bottom - 


BUD CHASSIS AC—^31 -AX 6X2 WITH BOTTOM PLATE 
ALUMINUM HEAT SINK 2X0X1 SIDES X 1/8 THICK 


A 

DETAIL 


e 

DETAIL 

TOP VIEW 
OF BOX 


OPEN SIDE 
IS DOWN 


_ - REAR PANEL - 

CENTER CIRCUIT BOARD 
GROUND PLANE SIDE UP 
CSOLID FOIL SIDE UP 0 
WITH 01 HOLE TOWARDS 
FRONT PANEL. MARK 
CENTERS OF S HOLES 
SHOWN. y*\. 

WDRILL #19 
NOT 3/8 HOLE 


° #33 _ #33° 

- FPonY PANEL -- 



_ - REAR PANEL - 

O O 



- FRONT "PANEL - 

ALIGN HEAT SING WITH Q1 MOUNTING 
HOLE. MARK CENTERS OF TWO HOLES 
IN HEAT SINK. 


HEAT SINK 1 IN HIGH SIDES 



LINE 


ALL DIMENSIONS IN INCHES 


r: 


SEE 

detail 


c. 

D 

F 


PREDRILL HEAT SINK 
DRILL TOP OF BOX 

DRILL TOP OF BOX FOR HEAT SINK 
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Figure 5. Chassis details. 
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The FARA Project 

Continued from page 16 


and ihc transistor mounting labs. These areas 
must be clean. If not, you may have some 
difficulties when tuning the amplifier. 



Parts List 



Component 

Type No. Required 

Source 

C1.C2.C4 

0.001 pF 

3 


C5.C17 

0.1 pF 

2 


C8.C9 

120 pF 

2 


CIO 

68 pF 

1 


C13.C14 

22 pF 

2 


C16 

3 pF 

1 


C3 

2.2 pF 

1 


C6.C7.C11.C12 

ARCO 423 

4 

CS/RF 

C15 

ARCO A'M 

1 

CS/RF 

R1.R7 

3.3k. 1/4W 

2 


R2.R3 

10 ohm, 1W 

2 


R4.R5.R8 

330 ohm. 1W 

3 


R6 

2.2k. 1/4W 

1 


Q1 

MRF 1946 A 

1 

RF 

02 

2N2222 

1 


D1 

LED—red 

1 


D6 

LED—green 

1 


D2.D5 

1N4006 

2 


D3.D4 

1N914 

2 


LI 

7T, #18 wound over R8 



L2 

4T, #18 3/8“ i.d. 



L3 

2T. #18 1/8" i.d. 



L5 

4T. #18 1/4* i.d. 



L4 

0_22 pH w/Territe bead 


CS 

K1 

Relay, P/N ME431-ORV-SH-212L 


M 

J1 

2-pin, Jones/TRW/Cinch 



J2.J3 

BNC chasis receptacle. UG1094/U 



CHI 

Bud chasis AC-431,4" x 6" x 2 M 



BP1 

Bud bottom plate. 4" x 6“ inches 



HS1 

Heat sink, 2x1x4 channel stock 



Misc. #4 hardware 




M: Mouser Electronics. Tel. 

1-800-346-6873 



CS: Circuit Specialists, Inc. 

, Tel. 1-800-528-1417 






Ideal for SKYWARN and A.R.E.S. 


Now you can do something 
about the weather 

The UITIMETER®II Home Weather 
Station protects your equipment, helps you 
alert others to dangerous weather extremes 

This ultra-reliable Weather Station is your first alert to changing local 
weather conditions, gives you up-to-the-second data to transmit on 
SKYWARN and A.R.E.S. networks. 

The ULTIMETERII tells you when high winds 
threaten so you can crank down your tower and 
safeguard other equipment. You get over 20 weather 
functions vital to ham and other homeowners, in¬ 
cluding high/low temperature readings with pre-set 
alarms that help you plan your day. guard against 
frostbite, protect plants and people. 

The ULTIMETER H’s unique low-impedance 
wind sensor (patents pending) resists RFI, improves 
reliability and shows speed and direction simulta¬ 
neously. Comes with 40 ft. cable. 



ACTUAL SIZE! 2 7 / 8 * X 6 ' 

Over 20 Weather Functions 
including: 

• Wind Speed and Direction • Temperature • 
Chill factor* Alarms • Highs/lows/times / 
dates • Metric / English • Quick-Mount (no 
tools) masthead mounting • Fast, easy “Point 
& Plug” direction calibration • Optional self- 
emptying rain gauge with lifetime warranty • 
Serial output for optional logger ■ 30-day 
money back guarantee • One-vear warranty 


HOME WE ATHER STATION....only $179 

Order by Dec. 24 and get a coupon for a SECOND 
CONTROL UNIT for remote use. onlv $49 i $90 value ) 
NEW ! Add our PC DATA LOGGER.Only $69 

Del. in US. .add S8.25 shipping & ins. NJ res. add 6^ tax 
Check. VISA, MC accepted.'Credit enrd phone orders: 

800-USA-PEET (872-7338) 

FAX orders: 908-517-0669 

PEET BROS. COMPANY 

601-3117 Woodland Rd.. W. Allenhursi NJ 07711 
Our I Slh Year Frre hurt CIW? Pectin* Co 


•With the large ground plane of the circuit 
board you must be careful that there are no 
cold solder joints. The joints should be shiny 
and should puddle well after soldering; they 
should not look crystalline or like a blob. 
Good soldering techniques are crucial to the 
performance of the amplifier. 

Tune Up 

The amplifier is quite easy to tune: Only a 
DC ammeter (5A full-scale), a 12-14 volt 
5A power supply, a suitable RF power meter 
(50 watts full-scale), and dummy load are 
required. Initially the amplifier should be 
tuned at 12 volts with an input power of no 
more than 1 watt. Until the amplifier is com¬ 
pletely tuned, RF should be applied to the 
input for no more than three to five seconds 
at any one time. Prior to mounting the am¬ 
plifier in the enclosure you should rough- 
tune the amplifier. Be sure the transistor is 
mounted to the heal sink when tuning. 

Tune the amplifier as follows: 

1. Apply 12 volts, with the ammeter in se¬ 
ries with the positive lead. There should be 
no current indicated on the meter. Set the 
power switch to OFF, then peak the relay 
compensating capacitor (05), if installed, 
for maximum output in the bypass mode. 

2. Turn the power switch ON and apply 1 
watt (as noted). The relay should pull in. 
Tune all capacitors (C6.C7.CI1,Cl2) for 
maximum output. Do not tune the relay 
compensating capacitor (05) at this time. 

3. Set the power supply voltage to 14 
volts and increase the drive to the maximum 
2 to 3 watts input at the transistor. 4 to 7 
watts maximum at the input of the amplifier, 
provided the attenuator is in place. 

4. Again, tune the capacitors for maxi¬ 
mum output. 

Pay attention to the current being drawn. 
You will notice a substantial increase in cur¬ 
rent when the series output capacitor (02) 
is off resonance. Tune the amplifier for the 
best efficiency; that is. tune for the highest 
power output consistent with the minimum 
current being drawn. Nominal values arc 
about 3.5 amperes at 28 watts output. 

Results 

To date, the 30 amplifiers we have built 
have been a great success! The primary goal 
of the Hackers Group—that of introducing 
new hams to the construction side of the 
hobby—was met. They were able to con¬ 
struct a useful piece of equipment at a nomi¬ 
nal cost and they enjoyed doing it. 

This was a group project and everyone 
who participated contributed to its success. I 
would personally like to acknowledge the 
support of four individuals: Don N1JCT, 
who helped coordinate the project and who 
prodded me into designing the unit; Bob 
W1HWU, whose expertise in circuit board 
fabrication was crucial to the success of the 
project; Harry W2RKB. who helped with 
the circuit boards and tune-up; and, last but 
not least. John N11LO, who provided the 
CAD drawings. B1 
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Number 5 on your Feedback card 


Improved VOX 
Mobile Extender 

Give your handheld the power of a mobile. 

by John Neeley K6YDW 


T his article improves upon my original 
“Mobile Extender Using VOX Control 1 ’ 
project, which first appeared in the Decem¬ 
ber 1987 issue of 73 (pages 44-45). While 
the original project worked OK—it had a 
few drawbacks. For one thing, it utilized 
parts which are difficult to impossible to 
find today. This new and improved version 
solves that problem and goes a step further 
It uses commonly available parts but also 
works quite a bit better. This version also 
eliminates the intermittent reception prob¬ 
lem which cropped up in the original, there¬ 
by improving communications. 

Why Build the Extender? 

This project can be invaluable at parades, 
public events, and especially in search and 
rescue work. When the extender is operat¬ 
ing, you can leave your vehicle and still be 
in contact with others on the repeater chan¬ 
nel via the extender. This is important if you 
can’t access the local repeater via your hand¬ 


ie-talkie in your portable location. Using the 
extender allows you to use the higher power 
mobile radio in your vehicle to access the re¬ 
peater. You will also have the advantage of a 
gain mobile antenna over a rubber duckie. 

Circuit Description 

In the original circuit, the speaker output 
of the receiver went to an audio transformer, 
with a diode in series on the secondary, 
which produced a DC voltage to drive the 
input of an LM3900 Norton op amp IC. This 
arrangement was satisfactory, but at times 
would become intermittent due to voltage 
changes on the input to the LM3900. The 
improved version, shown in Figure 1, is not 
as dependent on varying input voltages, 
thereby making the circuit more reliable. 
Voice modulation is no longer required to 
activate the circuit. Instead, it will activate 
upon hearing the receiver noise, when the 
squelch is opened. 

Two identical circuits, using a single 


LM386 400 mW audio amplifier IC in each 
channel, instead of a single LM-3900 IC, are 
built to make the extender. The 1RF511 
power MOSFET is available from Radio 
Shack and other suppliers. If a relay output 
is desired, the 1RF511 can be replaced by an 
NPN transistor. The IRF511 has very low 
on-state resistance, combined with high 
transconductance, and the capability of sink¬ 
ing 3 amperes. 

When the gate of the MOSFET is driven 
high, the drain goes low, which will key the 
T/R relay in the transceiver. The only volt¬ 
age on the drain is supplied by the relay of 
the radio. Parallel to the drain output of the 
MOSFET is an over-voltage protection cir¬ 
cuit consisting of a zener diode (Z1, Z2), and 
a 0.01 }iF disc capacitor (C7. Cl6) to pre¬ 
vent voltage spikes from destroying the 
MOSFET. 

Diodes (Dl, D2) rectify the output voltage 
of the LM386 IC from AC to DC, to operate 
the MOSFET keying transistor (or NPN/re- 
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Figure 3 . h’s easy to hook up the Extender to your radios . 



lay configuration). The LED indicators are 
optional, but they do give a visual indication 
as to which channel is active. I use a red 
LED for “CHNL A” green for “CHNL B," 
and yellow for POWER ON. 


Transmit Audio Circuit 

The transmit audio section is identical to 
the original article. The speaker output of 
one receiver goes through a 470k ohm resis¬ 
tor (R15, R17), to a 0.1 pF capacitor (C17, 
Cl8), then terminates at the microphone in¬ 
put of the other transmitter. The values of 
the resistor/capacitor network may vary, de¬ 
pending on your radio, but the device has 
been found to work with several different 
types. It is suggested that the network be 
placed directly at the I/O jacks (JL J2), in¬ 
stead of on the PC board. See Figure 2. 

Wiring It Up 

Figure 3. the wiring diagram, shows how 
simple it is to hook it up to your radios. 


XCVR “A” speaker output goes to CHNL 
“A” input; CHNL “A” output (M1C/PTT) 
goes to XCVR “B“ microphone/PTT jack 
(reverse for the other channel). XCVR ‘‘A’’ 
should be on your 2 meter repeater channel, 
or can be on simplex. XCVR “B“ can be on 
your 2 meter repeater channel, or can be on 
simplex. XCVR “B’ ? can be on any simplex 
channel, preferably on either 220 or 440 
MHz, to prevent desense. 

Operation 

To use the unit, plug in the appropriate 
cables to the transceivers. The input/out¬ 
put jacks (JL J2) of the extender are wired 
the same, so all you need to make up are 
the cable connectors going to your 
transceivers. Refer to your ra¬ 
dio’s manual for correct 
wiring and types of connec¬ 
tors required. 

Select XCVR U A” to an ac¬ 
tive repeater channel; set the 
volume control on the receiv¬ 
er to about halfway on each 
radio for initial tests. Monitor 
on another receiver; set to 
XCVR “B” transmit frequen¬ 
cy. and adjust the 25k pot 
(RI) to where the circuit keys 
“B.” 

Now adjust the receiver 
volume to where the audio has 
good quality. Again, these val¬ 
ues may need to be changed to 
fit your radio, but they should 
be correct for most units. Now 
you can do XCVR “B.” which 
is the same procedure. The 5- 
pin DIN jack wiring is shown 
in Figure 2. 

Construction 

The circuit can be con¬ 
structed on a printed circuit 
board from FAR Circuits (see 
note at the end of the Parts 
List). Place the board, along 
with the associated switches. 
LEDs and jacks, in a metal 
box of your choice and mount 
it in a suitable location near 



Figure 4. PC board pattern and parts placement. 


22 73 Amateur Radio Today • November, 1993 








Courteous Service . Discount Prices . Fast Shipping 


P.O. Box 567 • Van Nuys, CA 91408 


TELEPHONE LINE TEST 
HANDSET 



AT&T # 206A2 
These rugged line test hand¬ 
sets were originally designed lor use with AT&T's 
“Craft Access' 1 computer. They can be used like any 
other line test handset, but they have special features 
which may or may not be useful. In addition to the 
touch-tone keypad, talk/monitor switch, alligator clip 
leads, 4 conductor modular jack and tool belt clip, 
these units have a LCD screen and function button/ 
Joystick for use with AT&T's “Craft Access” computer. 
For the average user, the extra features mainly allow 
you to adjust the volume and program in phone num¬ 
bers. The main drawback to these units is that they 
contain batteries that require recharging, and the test 
set should be recharged when not in use. The size of 
the unit is 12.5" long X 4.5" wide. Brand new, in the 
box. They include 2 ni-cad battery packs, a charger 
and instructions. 


CAT # PTS-206 


$ 60.00 


per 

set 


6 VOLT 
4 AMP/HR 
GELL CELL 


Panasonic# LCR6V4P 
Rechargeable Gell Cell 
battery. 

Measures: 2.75" X 1.87“ 

X 4" high. 

CAT# GC-64 

$ 12.00 



each 


8 mm Video 
Camcorder 
Users! 


(USED) “HI-8” 
VIDEO CASSETTE 


We have a new supply of 
these popular T-120 
(120 minute) Hi-8 video 
cassettes. These are 
top quality, metal oxide 
cassettes that were used 
for a short time, then 

bulk-erased. Each cassette has its own plastic storage 
box. New, they would sell for considerably more than 
we’re asking. We’ve sold thousands, and our custom¬ 
ers love them. 



10 for 

$28.00 


$ 3.00 


each 


ORDER TOLL FREE 

1 - 800 - 826-5432 

CHARGE ORDERS to Visa, MasterCard or Discover 


TERMS: Minimum ardor $10 OO Shipping and Handling lor ihe 48 coniiwital U.S.A. 
S4.09 par order. Ail others Inc&dmg AK. Ml. PR or Canada in us l pay lull shippmg. Ail 
orders delivered rt CALIFORNIA must include state sales tax (7.23%. 7.5%, 7.75%, 
B .25%, 8.5%) .Quantities U mi led, NOC.G.D. Prices subject to charge v/iout notice. 


MAIL ORDERS TO: 

ALL ELECTRONICS 
CORPORATION 
P.O. Box 567 
Van Nuys, 
California 
91408 

FAX (818) 781-2653 


(call Or Write 
For A Free 

64 Page 
CATALOG 

Outside the U.S.A. 
se od$2.00postage^ 

CIRCLE 194 ON READER SERVICE CARD 
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Figure 5. 5-pin DIN plug output to various radios. 


the transceivers. The fuse FI and the switch 
S1 are mounted off the PC board on the en¬ 
closure box. The cost of this project is less 
than $50 if all the parts are purchased new; 
less, of course, if you have a good junk box. 
Pinouts for various radios can be found in 
Figure 5 in this article. 


Reminders 

Remember to wait for the repeater 
squelch-tail to drop before trans¬ 
mitting through the extender. Be advised: 
You have just created a remote base, 
which you must ID as such, per FCC 
rules. Q] 



Parts List 


Integrated Circuit 



U1,2 

LM386 audio amp 

RS 276-1731 

Transistor 



Q1,2 

1RF511 Power MOSFET 

RS 276-2072 

Q3,4 

2N2222 NPN 

RS 276-2009 

Diodes 



D1,2 

1N270 (or 1N914/1N4148) 

RS 276-1122 

D3 

1N4001 50V/1A 

RS 276-1101 

Z1,2 

1N4744 Zener, 15V/1W 


LED1 

Red T-1 3/4 

RS 276-041 

LED2 

Yellow T-1 3/4 

RS 276-021 

LED3 

Green T-1 3/4 

RS 276-022 

Resistors 



R1,8 

25k ohm PC mount pot 


R2,9,14,16 

10 ohm, 1/2W 

RS 271-001 

R3,10 

15k ohm, 1/4W 

RS 271-1337 

R4,11 

10k ohm, 1/4W 

RS 271-1335 

R5.12 

2.2k ohm, 1/4W 

RS 271-1325 

R6,7,13 

Ik ohm, 1/4W 

RS 271-1321 

R15.17 

470k ohm, 1/2W 

RS 271-053 

Capacitors 



01,10,17,18 

0.1 gF/50V Mylar 

RS 272-1069 

C2.11 

0.001 JJ.F/50V disc 

RS 272-126 

C3,12 

10 gF/16V tantalum 

RS 272-1436 

04,7,9,13,16 

0.01 pF/50V disc 

RS 272-131 

C5,14 

100 p.F/35V electrolytic 

RS 272-1028 

C6,8,15 

22 ji.F/16V tantalum 

RS 272-1437 

Jacks 



J1,2 

5-pin DIN 

RS 274-005 

J3 

5mm/2.1mm power 

RS 274-1565 

Plugs 



PI ,2 

5-pin DIN 

RS 274-003 

P3 

5mm/2.1mm power 

RS 274-1567 

Switch 



SI 

SPST sub-mini 

RS 275-612 

Fuse 



FI 

,315A/5x20mm 

RS 270-1249 

FH1 

Fuseholder, 5x20mm 

RS 270-362 

Other 



Cabinet 

Metal 

RS 270-253 

PC Board 

Universal Board 

RS 276-168 

A drilled and etched PC board for this project is available for 

$7.50 plus $1.50 S&H from FAR Circuits, 

18N640 Field Ct., Dundee IL 60118. 
















Number 6 on your Feedback card 

The Solar Control-ar 

A solar panel charge controller for all seasons. 

by Joel R. Donaldson WB5PPV 


M y home is on wheels. My ham shack is 
on wheels. I live in an old motor home, 
often staying for months in remote areas that 
lack any AC power. I’m no rugged old geezer 
when it comes to creature comforts, however. 
My idea of roughing it is having to warm 
something up on the gas stove, instead of cau¬ 
terizing it in the microwave. Given this affini¬ 
ty for modern gadgets (and my inability to 
convert my Yaesu to operate on propane gas). 
I've been forced to come up with alternate 
ways of obtaining electricity for my comfort 
and pleasure. My RV came equipped with a 
big. stupid Onan generator. It uses a little less 
than a gallon of fuel for every hour of opera¬ 
tion. regardless of whether or not it’s power¬ 
ing anything. It’s cranky to start on cold 
mornings. It interferes with my TV and HF 
reception. During weekly skeds on 20 meters, 
I find myself shouting into the microphone to 
make myself heard over it. It hunts, surges, 
and revs for no apparent reason. It sets off my 
smoke alaims. even when it isn’t actually on 
fire. In short, it stinks. Literally. 

After several months of power generation 
aggravation. I bought a combination invert- 
er/battcry charger so 1 wouldn’t have to run 
the generator all the time. It’s coolness incar¬ 


nate! It’s 85 to 90 percent efficient, and com¬ 
pletely silent. You have 120 volts AC when¬ 
ever you want, with the flick of a switch. Yep, 
I'll only have to run the generator for several 
hours a day now, just long enough to recharge 
the RV batteries, right? Well, not exactly. As 
it turns out you can only rapid-charge a lead- 
acid battery up to about 75 percent of its total 
capacity. After that, the last 25 percent takes a 
long time, regardless of how big your battery 
charger is. Try to save some time by really 
cranking up the charge current and all you get 
is a boiling battery with melted plates. Great. 
Now I can run the generator for two hours to 
build up the bulk of the battery charge, and 
then run it for another four or five hours just 
to top it off. Or I can shut it down after sever¬ 
al hours and live with undercharged batteries, 
right? 

Well, not exactly. As it turns out, an excel¬ 
lent method for prematurely ruining a lead- 
acid battery is to consistently undercharge it. 
In the process of discharging, the lead plates 
in a battery are converted to lead sulfate. If 
the battery is promptly and fully recharged, 
this sulphation is almost completely driven 
back into solution, leaving the plates essen¬ 
tially unchanged. However, if the battery is 


not completely recharged, the sulphation hard¬ 
ens into a form that is eventually not remov¬ 
able with any amount of recharge. When this 
happens, there is less plate area available in 
which chemical reactions can occur, and the 
battery permanently loses capacity. The pro¬ 
cess continues until the battery can’t hold any 
charge at all, and ... it’s toss time! 

So much for quick charges with the genera¬ 
tor. I really need a scheme that provides a gen¬ 
tle. continuous low-current battery charge 
over long periods of time, say maybe five to 
eight hours, something that is quiet, doesn’t 
stink or guzzle gasoline, is easy to maintain, 
and doesn’t need to be attended while it’s do¬ 
ing its thing. 

Weil, you know what the answer had to be. 

Shortly after I mounted four 53 watt 
Siemens solar panels on the roof of the RV, I 
began to search for a good change controller. I 
looked at both the store-bought and the roll- 
your-own types. Most charge controllers don’t 
exactly teeter on the leading edge of technolo¬ 
gy. but the way some of them work is still 
kind of neat. Unfortunately, all of them I 
looked at suffered from at least one of the fol¬ 
lowing maladies: 

•1. They were expensive. 

•2. They were either incapable of control¬ 
ling a large number of solar panels (typically 
being limited to a maximum of 8 to 15 amps), 
or they wouldn’t work with anything less than 
a large number of panels. 

•3. They were inefficient, with a significant 
percentage of the panel array’s total power 
output being wasted as heat within the charge 
controller. 

•4. They lacked truly useful metering capa¬ 
bilities. 

•5. They lacked sufficient adjustability, or 
the adjustments wouldn’t stay put. 

•6. They couldn’t be manually bypassed in 
case of failure or for routine battery equaliza¬ 
tion. 

•7. They had little (if any) immunity to 
strong RF fields. 

With these problems in mind, I set out to 
design my own controller. In addition to 
avoiding everyone else’s pitfalls. I had to 
make the final design simple and use readily- 
available parts. Because several hundred to 
several thousand amp-hours of storage batter¬ 
ies represent a considerable investment, the 
design also had to be reliable. No one wants to 
leave their house. RV or repeater site unat¬ 
tended for an extended period, only to later 
discover that the controller has failed in the 
“on” position, indefinitely subjecting their 
batteries, inverter, radios and other appliances 
to the full 18 to 20 volts produced by their so¬ 
lar panels. Or. just as bad. failed in the “off’ 
position, with the batteries totally Tango Uni¬ 
form. 



Solar 
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Figure 2. Shunt control scheme. 
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Figure 3. Diversion control scheme. 


Series Control Scheme 

In my survey of what’s already out there, I 
found that one of three different techniques 
may be used in the typical charge controller to 
limit the solar panel’s output upon completion 
of battery charge. Each technique has its own 
advantages and disadvantages. 

See Figure 1. The series-regulated ap¬ 
proach uses a switch in series (surprise!) with 
the solar panel output to disconnect the solar 
panels from the batteries as soon as the de¬ 
sired level of charge is reached. The biggest 
advantage of this scheme is probably its sim¬ 
plicity. As with the other approaches, the ac¬ 
tual switch may be a relay contact, or one or 
more power transistors. The relay-types cycle 
on and off at long intervals (from several min¬ 


utes to several hours, typically), while designs 
that use power transistors may cycle at rates 
up to several tens of kHz, k la Pulse Width 
Modulation. 

Shunt Control Scheme 

The shunt-regulated approach shorts out 
the solar panels as soon as the batteries are 
charged. Solar panels, being essentially con¬ 
stant-current sources, are in no manner 
harmed by being shorted indefinitely. The 
output voltage just drops to almost nothing as 
the current increases only very slightly above 
its normal value. With a really low-impedance 
shunt switch, the shorted-out power dissipa¬ 
tion can be held to very low levels. Note that 
a blocking diode or secondary switch is used 


in conjunction with the shunt switch in order 
to avoid also shorting out the connected bat¬ 
teries (definitely something to avoid!). Al¬ 
though the additional diode or switch compli¬ 
cates this approach somewhat, it still has the 
advantage of being a relatively simple scheme 
to implement. 

Diversion Control Scheme 

Unlike the previous techniques, the diver¬ 
sion-regulated approach doesn’t attempt to 
prevent energy from reaching the battery as it 
reaches full charge, but instead siphons off 
excess energy so as to maintain the desired 
battery voltage. As the batteries top off, the 
controller automatically switches a load bank 
across them, so as to keep the voltage from 
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Approx.Full-Scale 
Current (Amps): 

R2 Resistance 
(Ohms): 

Length 14 Ga. Wire: 
(Inches): 

5 

0.0100 

47.54 

1 0 

0.0050 

23.77 

15 

0.0033 

15.85 

20 

0.0025 

11.89 

30 

0.0017 

7.92 

50 

0.0010 

4.75 


Table L Meter shunt details (see text). 


climbing any higher. As the load bank starts 
to overwhelm the output from the solar pan¬ 
els, the battery voltage begins to drop, eventu¬ 
ally reaching a point at which the load bank is 
automatically disconnected. This connection- 
disconnection process continues as long as the 
solar panels are producing a surplus of power, 
thereby preventing overcharge. A big advan¬ 
tage of these controllers is that they don't care 
what sort of power source is actually doing 
the battery charging; all they are concerned 
with is keeping the battery voltage from ex¬ 
ceeding a set value. This makes them useful 
in situations where solar battery charging is 
supplemented by other charging sources (like 
wind chargers or water turbines). No matter 
how many different charging sources you add 
to a battery bank, just one diversion regulator 


will control them all, as long as the combined 
current output from all sources does not ex¬ 
ceed that of the regulator or the load bank at¬ 
tached to it. The biggest disadvantage of this 
scheme is probably the load bank require¬ 
ment, which forces you to figure out what you 
are going to do with any surplus power pro¬ 
duced by the system. 

One nice thing about all three of these tech¬ 
niques is that once the batteries have reached 
a slate of complete charge, the excess solar 
energy does not necessarily have to be dis¬ 
carded but can be instead used to power other 
lower-priority loads. In the case of the series 
and shunt regulation schemes, all you have to 
do is substitute a power diversion switch for 
the existing disconnecting or shorting switch. 
For diversion regulation systems you just con¬ 


nect your alternate load in place of the con¬ 
troller's load bank. Any electrical load will 
suffice, so long as it is tolerant of frequent 
disconnects from power. In the case of diver¬ 
sion regulation, the load must also be ever¬ 
present, and must be large enough to be capa¬ 
ble of swamping the output of the solar panels 
on even the sunniest of days. Good potential 
candidates for load banks would include wa¬ 
ter pumps (you can always stand a little more 
water in the stock tank as soon as the batteries 
finish charging), cooling fans (keep the wife 
and the chicken coop cool) and, in larger solar 
installations, hot water pre-heating or electri¬ 
cal generation of hydrogen gas (for later use 
as a fuel). 

Note that all three of these regulation tech¬ 
niques are typically implemented with satu¬ 
rated on-off switching. Theoretically, you 
could incrementally adjust the amount of volt¬ 
age or current being produced by your panels 
as the battery charge increased, using pass 
transistors biased in a linear mode. The 
biggest practical disadvantage to this tech¬ 
nique probably lies in the tremendous amount 
of heat that would be generated by the pass 
transistors at any point between saturation and 
full cut-off. All that heat would have to be 
dissipated somewhere, and at the very least 
would result in increased size and cost, due to 
a rather herky heat sink! So, linear regulation 
is probably not as well suited to the constant- 
current nature of solar cells as it is to power 
sources with essentially unlimited supply cur¬ 
rents (like batteries and AC mains). The sole 
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Figure 4. Charge controller schematic. 
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Figure 5. PC board foil pattern (100%) and parts placement diagram (200%). 


exception might be in con¬ 
trollers for very small solar ar¬ 
rays. where heat dissipation 
could be more easily managed. 

Anyway, this survey provid¬ 
ed a good starting point for my 
own design. For the switching 
element. I considered using re¬ 
lays, power BJTs. and power 
FETs. A power relay looked 
good from a cost standpoint 
(you can buy a fog lamp relay 
at Wal-Mart for less than $4, 
and you don’t need a heat 
sink), but the reliability of the 
contacts would always be sus¬ 
pect. High power FETS arc 
easier to use than BJTs, and are 
very reasonably priced, so they 
looked like the best choice. As 
for the actual circuit configura¬ 
tion, 1 considered several fac¬ 
tors important. 

First, the use of a transistor 
in a series switch arrangement 
would mean that some power 
would be wasted in the voltage 
drop across the transistor when 
the battery was being charged. 

This would reduce the efficien¬ 
cy of the charge controller 
somewhat. Likewise, the use 
of a shunt switch arrangement 
would mean that some power 
would be wasted in the voltage 
drop across the blocking diode. 

Second, the power being 
dissipated across these compo¬ 
nents (in either configuration) 
is significant for rather long 
periods of lime (whenever the 
sun is shining and the batteries 
arc not fully charged), which 
could shorten their life ex¬ 
pectancy. A diversion regula¬ 
tion scheme avoids these two 
problems because no switching 
or blocking device is employed 
between the solar panels and 
the batteries, and the diversion 
load switching device is only 
operated for brief periods after 
the battery has reached full 
charge. This implies good effi¬ 
ciency and reliability. Since no 
blocking diode or series switch 
is used, there will be some loss 
of efficiency with this arrange¬ 
ment. due to nighttime solar 
panel reverse leakage current 
(typically 15 mA per 50 watt 
panel), but this is more than 
offset by the higher daytime efficiency. So 
there you have it—an FET-switched diversion 
regulator it is! 

From that point on, the design was pretty 
straightforward. In referring to the schematic. 
vou‘11 see that U2 compares the battery volt¬ 
age with a reference developed by Ul. and 
turns on Q1 as soon as the battery voltage ex¬ 
ceeds the level set with R12. Q1 in turn 
grounds the alternate load (R2), which 
swamps the output current being produced by 
the solar panels. Note that since the 


LM3I7LZ can’t regulate a voltage that ap¬ 
proaches its input value (c.g., the battery volt¬ 
age), it is instead set to a lower reference volt¬ 
age (approximately 6.5 volts). The 
R9/R11/R12 pair scale the battery voltage 
down to a value roughly comparable to this 
reference. Since the 741 is incapable of output 
voltage swings completely to ground, CR1, 
CR2 and CR3 are used to prevent the volt or 
so of output normally present at U2 from 
keeping Q1 turned on. In order to easily fine- 
tune the charge cutoff voltage and to improve 


the controller’s resistance to mechanical vi¬ 
bration, a multi-turn trimmer is used for R12 
(10 to 15 turns works nicely). The voltage dif¬ 
ference between termination and resumption 
of battery charging (e.g., the charger's hyster- 
isis) is adjustable via pot R13. 

In addition to driving Ql, Ul also directly 
drives the "BATTERY CHARGED” indicator 
LED. Note that unlike some other charge con¬ 
troller designs, this LED is not lit until after 
the battery reaches full charge. 

A single International Rectifier 50 amp 
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Figure 6. The precise value for Rl can be calculated after finding the meter's resistance value. 


power FET is specified in the Parts List; it is 
available from Digi-Key (701 Brooks Ave. 
South, P.O. Box 677, Thief River Falls MN 
56701-0677; telephone 1-800-DIGI-KEY for 
a free catalog) for around four dollars. Other 
smaller FETs can be substituted for lower 
power handling requirements, or several FETs 
can be paralleled in extremely large installa¬ 
tions. 1 like using a well-oversized FET, for 
reliability reasons. 

The metering circuit I chose measures the 
amount of current produced by the solar pan¬ 
els, and also determines battery voltage. The 
vast majority of the charging current is borne 
by Rl, while a small portion of it is diverted 
through the meter. Since the meter uses a 1 
mA movement, the voltage drop across Rl 
never exceeds 50 mV, thereby minimizing 
power losses and heat dissipation. Physically, 
R2 consists of a small coil of 14-gauge house¬ 
hold wire, the exact length of which is deter¬ 
mined by the desired full-scale reading of the 
meter. I set mine up for a full-scale current of 
14 amps, but Table 1 lists the appropriate 
lengths for some other full-scale values. I 
chose 14-gauge because it is readily available 
in most hardware stores. Solid is preferred 
over stranded. 

To read battery voltage, R4, R5, R6, CR5 
and CR6 are used in a voltage-scaling circuit 
that allows the meter to read from approxi¬ 
mately 10 volts no-scale to 16.5 volts full- 
scale. The expanded voltage scale is impor¬ 
tant because there is typically less than 1 volt 


of difference between the output of a fully- 
charged and a fully-discharged lead-acid bat¬ 
tery. Any small variations within that 1 volt 
range would be difficult to read on an analog 
meter, unless the meter scale was expanded to 
remove the useless 0 to 10 volt range of read¬ 
ings. (Whether your balteiy reads 10 volts or 
something less than 10 volts is immaterial; in 
either case you have a damn dead battery on 
your hands!) On the top end of the scale, the 
normal charge-cutoff voltage for a lead-acid 
battery can range as high as 14.8 volts, with 
equalization being safely performed at up to 
16.5 volts (see the sidebar on battery charg¬ 
ing). This value sets the desired upper range 
of measurement. For temperature stability, 
current is always applied to CR6. This repre¬ 


sents a small continuous battery load (less 
than 20 mA under most conditions), but buys 
some improvement in meter accuracy. 

For ease of construction, a printed circuit 
board layout has been provided. Almost all of 
the components carrying low currents mount 
on it, while the components requiring heavy- 
gauge wire mount in what ever type of enclo¬ 
sure you desire. I mounted mine in a wall 
paneling cutout, using the aluminum cover 
from a bakelite experimenter’s box as the 
front panel. These covers are available with¬ 
out the rest of the box from Digi-Key for un¬ 
der $2. Make sure that the PC board is mount¬ 
ed so that R12 and R13 can be easily adjusted 
with everything buttoned together. 

If a “live” diversion load will not be used 
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in your installation, R2 can consist of 12 volt 
light bulbs (headlamps for high current appli¬ 
cations; #1141 bulbs for smaller installations), 
or power resistors. I recommend that the load 
be spread among several individual resistors 
or bulbs so that if one burns out, the controller 
will still function (although at some reduction 
in overcharge protection). Also, if bulbs are 
used, be sure to pick a bulb with long life 
(e.g., 1,000 hours lor the #1141, versus only 
200 hours for the similar-appearing #1156 
bulb). Using 24 volt bulbs in a 12 volt system 
will also greatly extend reliability, although 
more bulbs will be required. High-power load 
resistors can be easily built from scratch with 
nichrome heating wire (available at most 
hardware stores), and mounted in ventilated 
metal boxes, tin cans, etc. 

To calibrate the meter for battery voltage, 
set R5 and R13 at the middle of their ranges, 
and switch S2 to the voltage scale. Disconnect 
any alternate load. Apply +10 VDC to the 
battery terminals and allow CR6 to warm up 
for a few minutes before proceeding. Adjust 
R5 to just below the point at which some me¬ 
ter deflection starts to occur. Gradually in¬ 
crease the voltage at the battery terminals, 
noting and recording the resulting meter read¬ 
ings. (These readings can be used later in re¬ 
labeling the meter face, if desired). As you in¬ 
crease the voltage, verify that the meter pegs 
out at a little over 16.5 volts of input. Next, 
set the input voltage to the desired battery 
charge cut-off value, and adjust R12 until the 


BATTERY CHARGED indicator lights up. 
There are no adjustments for calibrating the 
current scale; the current readings can be read 
off an ammeter connected in series with the 
positive battery wire, once the controller is in¬ 
stalled and hooked up to the panels and bat¬ 
teries. Again, the current readings can be 
recorded for later use in relabeling the meter 
face. 

During installation, I recommend providing 
fusing between the charge controller and the 
batteries, located as close to the batteries as 
possible. In some larger solar installations, 
you might want to consider remote-mounting 
the meter and PC board, if it will save you 
any appreciable length of heavy-gauge (bulky 
and expensive!) wire. If going that route, sim¬ 
ply mount the PC board, SI, S2, FI, and the 
meter in a box located for viewing conve¬ 
nience, and mount everything else somewhere 
directly between the solar panels and the bat¬ 
teries. Small-gauge wiring (e.g., telephone ca¬ 
ble) can then be used to connect the two box¬ 
es. 

After the controller has been installed, 
readjust R12 for proper charge cut-off volt¬ 
age. The difference between charge cut-off 
and turn-on voltage is set with R13, and will 
vary with battery size and loading. Normally, 
R13 should be adjusted so that CR4 does not 
cycle more than several times a second under 
light battery loads, but should never fail to re¬ 
sume charging when battery voltage drops be¬ 
low approximately 13 volts. There is some in¬ 


teraction between the settings for R12 and 
R13, so several readjustments may be neces¬ 
sary to get the desired charge cut-off and re¬ 
sumption voltages. 

The controller is heavily bypassed for RF 
interference rejection. For best RF rejection, it 
is suggested that separate wiring be used to 
connect the radio(s) to the batteries. A metal 
enclosure for the controller also helps and, fi¬ 
nally, a 100 pH RF choke can be added in se¬ 
ries with the fuseholder in particularly stub¬ 
born situations. 

If you have access to a computer, laser 
printer, and drawing or drafting software, you 
can relabel the meter face in a very profes¬ 
sional manner. First, recreate the physical di¬ 
mensions and markings of the old meter face 
with your drawing program. Next, substitute 
your recorded voltage and current readings 
for those of the existing meter face, in the cor¬ 
responding positions on the meter scale. Fi¬ 
nally, use your laser printer to print the new 
meter face on large adhesive-backed label pa¬ 
per (Avery 5165 or equivalent), and stick the 
new face over the old one. Very spiffed! 

In conclusion, I think you’ll find that this 
controller is the best battery banger for your 
buck. It’s efficient, reliable, and has all the 
useful tweaks. Whether you’re building a 
mansion in the middle of nowhere, sticking a 
TNC on top of the local mole hill, or just need 
a little something to keep your Argonaut’s 
trolling motor battery from boiling dry, this 
little baby will do the job. 
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The Solar Control-ar 


A Few Words About Batteries 


While most other components in an alter¬ 
nate energy system are virtually indestruc- 
table and maintenance-free (with the possi¬ 
ble exception of wind chargers and water 
turbines), the selection and maintenance of 
electric storage batteries can make or break 
the entire installation. Make your battery 
selection carefully and maintain it properly 
and it will serve you well tor years. Make 
the wrong choice or neglect youi invest¬ 
ment and you will soon have another oppor¬ 
tunity to make a wiser battery purchase! 

Storage batteries used in most solar pow¬ 
er applications are either lead-acid or NiCd. 
Lead-acid batteries can be cheaply pur¬ 
chased new almost anywhere, while NiCd 
cells are generally available only as surplus. 
The big advantages lead-acid cells have 
over NiCds are that they are more efficient 
to recharge (only 15 to 20 percent of the 
charging energy is lost, as compared to 25 
to 35 percent for NiCds), they offer better 
voltage regulation under load, and they are 
usually cheaper than surplus NiCds. On the 
other hand, NiCds are much more tolerant 
of extreme discharges, and are not as prone 
to permanent damage due to repeated un¬ 
dercharge or long-term storage in a dis¬ 
charged state. Since the vast majority of so¬ 
lar installations use lead-acid batteries, most 
the following information will center 
around them. 

Some Battery Basics 

The lcad-acid battery types that are most 
common in solar applications are all of 
dccp-cycle design. This is significant, be¬ 
cause a dccp-cycle design stands up to re¬ 
peated heavy discharge-recharge usage 
much belter than a battery of ordinary auto¬ 
motive design does. An automotive battery 


is designed to deliver very large bursts of 
current for short periods (when starting a 
car), and then is immediately recharged (by 
the car’s alternator). Most solar power ap¬ 
plications require the battery to provide 
lesser amounts of current, but provide it for 
extended lengths of time before receiving 
any recharge.; An automotive battery will 
lose a significant percentage of its full stor¬ 
age capacity after being heavily discharged 
just one time. It will typically lose 50 per¬ 
cent of its capacity after 20 such discharge- 
recharge cycles. (For our purposes, a heavy 
discharge is one that removes all but 20 per¬ 
cent of the battery's original full charge). 
By contrast, even the lightest duty deep-cy¬ 
cle battery will typically tolerate 200 to 300 
such discharge-recharge cycles before 
reaching a similar state; some of the heavier 
deep-cycle designs can exceed 10,000 such 
cycles. It is a common mistake to purchase 
the “biggest batteries you can get” for a 
new solar installation, usually meaning size 
4D or 8D truck/tractor batteries (which are 
conventional automotive designs). Regard¬ 
less of how “heavy duty” a battery is 
claimed to be, if it isn't a deep-cycle design, 
it won't last very long in most solar applica¬ 
tions. 

The maximum storage capacity of a 
dccp-cycle lcad-acid battery is usually spec¬ 
ified either in amp-hours or in minutes of 
reserve capacity. The amp-hour value refers 
to the number of amps a; battery will deli ver 
over a specified period of time (generally 
implied to be 20 hours, if not specifically 
stated), before the battery has discharged to 
a useless level (around 10.5 volts). The re¬ 
serve capacity value specifies the number of 
continuous minutes the battery can last 
while delivering 25 amps, before dropping 


to this same 10.5 volts. As a rule of thumb, 
for the smaller batteries, you can multiply 
the number of reserve minutes directly by 
0.6 to arrive at an approximate equivalent 
amp-hour rating for the battery. Therefore, a 
50 amp-hour battery (or a battery with ap¬ 
proximately 83 minutes of reserve capacity) 
can be expected to deliver at least 2.5 amps 
for 20 continuous hours, or at least 1 amp 
for 50 continuous hours. Note, however, 
that at current drains much higher than 
those specified at the 20 hour rate the ca¬ 
pacity of the battery starts to decline due to 
internal losses and chemical inefficiencies 
at high currents. Consequently, this same 
battery might only be able to deliver 5 amps 
for nine hours (45 effective amp-hours), in¬ 
stead of the 10 hours (50 theoretical amp- 
hours) implied by the battery’s amp-hour 
rating. Bigger batteries can deliver higher 
currents without incurring this effect. 

Like all lead-acid batteries, the life ex¬ 
pectancy of a dcep-cyclc battery is directly 
dependent upon how heavily the battery is 
discharged before being recharged. Batter¬ 
ies that are routinely" discharged to only 20 
percent of their- rated capacity have a much 
shorter life expectancy than identical batter-! 
ies that are rarely discharged below 50 per- ; 
cent. This same trend applies at the ex¬ 
tremes—few' batteries that arc completely 
discharged will last for more than a few 
such cycles, and most batteries that are nev¬ 
er discharged below 80 to 90 percent of 
their capacity will last almost indefinitely 
(given proper maintenance). The moral: 
Don't buy a 100 amp-hour battery if you 
are planning on routinely using all 100 
amp-hours between recharges. A good rule 
of thumb slates that a dcep-cyclc battery 
should be recharged before 80 percent of 
the capacity has been drained, with 
50 percent being even better. Fifty 
percent discharge represents a 
good compromise between battery 
life expectancy and reasonable bat¬ 
tery bank size. Therefore, you 
w'ould do w'cll to buy at least 200 
amp-hours worth of batteries to 
meet your anticipated 100 ampr 
hour discharge “budget.” 

Ambient temperature also has a 
strong effect on battery perfor¬ 
mance. Most batteries are rated at 
around 80 degrees Fahrenheit. At 
higher temperatures they are capa¬ 
ble of greater capacity, but their 
life span is shortened, due to the 
acceleration of detrimental chemi¬ 
cal reactions. At lower tempera¬ 
tures, they last longer than normal 
(provided the electrolyte is not al¬ 
lowed to;freeze), but their capacity 
drops. At 32 degrees F. typical ca¬ 
pacity is reduced by 35 percent; at 
0 degrees F, it is, reduced by 60 
percent; and at minus 20 degrees F, 



Charge Cutoff 
Voltage: 

Maintenance 

Voltage: 

Equalization 

Voltage: 

Wet-Cell Battery @ 80° F. 

14.4 

13.5 

16.3 

Wet-Cell Battery @ 100°F. 

13.9 

13.3 

15.8 

Gel-Cell Battery @ 80° F. 

14.4 

13.8 

(na) 

Gel-Cell Battery @ 100° F. 

14.1 

13.8 

_LM_ 


Table 2. Nan-sealed wet cell battery slates. 


Approx. State 

Specific 

No-Load 

of Charge: 

Gravity: 

Voltage: 

100% 

1.270 

12.70 

75% 

1.250 

12.50 

50% 

1.190 

12.30 

25% 

1.150 

12.10 

DEAD! 

1.120 

11.80 


Table 3. Suggested charge and equalization voltages for va rious batteries. 
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it is reduced by better than 80 percent. 
Their ability to accept a charge also drops 
along with the thermometer. In general, the 
best tradeoff between efficiency and long 
life occurs when the battery is maintained at 
around room temperature. 

As a battery is discharged, the sulfuric 
acid solution inside each cell is gradually 
convened to ordinary water. Consequently, 
the specific gravity of this solution also 
drops as the battery discharges; this change 
can be easily measured with a hydrometer 
: in order to determine the; battery state of 
charge. A good battery hydrometer includes 
a temperature correction scale (specific 
■gravity versus battery charge varies some-: 
what with temperature), and wiil often pro¬ 
vide readings that are ;more precise than 
those obtained with a voltmeter. Specific 
gravity readings should be taken by insert¬ 
ing the hydrometer suction pipe into the 
battery cell, squirting the electrolyte into 
and out of the hydrometer several times 
(electrolyte agitation improves accuracy), 
and then reading the hydrometer while the 
suction tube is still inserted into the cell. 
Keeping the suction tube in the cell while 
taking readings minimizes the chance of 
spilling the electrolyte on feet kneecaps, or 
any other exposed appendages. Read the 
hydrometer scale at the center of the fluid 
inside the tube, not at the edges. Note that 
any heavy battery charge or discharge cur¬ 
rents drawn just prior to taking specific 
gravity or voltage measurements will have 
an adverse effect on the accuracy of the 
readings. Specific gravity readings are also 
helpful in determining the overall health of 
: a battery; For example, differences in spe¬ 
cific gravity of more than 0.050 between 
any two individual cells in a battery gener¬ 
ally indicate that the batter^vis headed for 
problems. By taking specific gravity read¬ 
ings every month or so you can catch bat¬ 
tery problems before they cripple the entire 
system. vp- • 

Table 2 is helpful in determining the state 
of charge of a battery, using either a volt¬ 
meter or hydrometer. Note that this table is 
applicable only to the non-sealed wet-elec¬ 
trolyte batteries. For obvious reasons, a hy¬ 
drometer should never be used on a sealed 
battery (wet or gel 1). 

What To Buy 

Among the deep-cycle variants, the most 
common type is the RV/Marine, typically 
; sold by hardware and department stores in 
automotive package (or “group”) 1 sizes 24 
and 27, Typical ratings for this class of bat¬ 
tery are 70 amp-hours (110 minutes) for the 
size 24, and 105 amp-hours (170 minutes) 
For the size 27. These batteries represent a 
reasonable value in smaller solar systems, 
or in installations where space;is at a premi¬ 
um. However, as deep-cycle designs go, 
they are lightweights, with felativcly short 


life expectancy in heavy service. This defi¬ 
ciency is primarily due to the use of thin 
lead plates used in their construction, and 
the low antimony content of the plates 
themselves. The next most common deep- 
cycle version is probably the golf cart/elec- 
tric vehicle, typically sold through battery 
supply houses, some wholesale clubs, and 
an occasional department store (frequently 
by catalog only). These batteries are all of 6 
volt design (you use two in series to get 12 
volt banks), and typically cost a tad more 
per pair than a single size 27 RV/Marine 
battery. They provide superior service jn 
most solar applications (due to thicker 
plates and higher antimony content), and 
probably represent the best value for small 
to mid-sized installations. Typical ratings 
are 220 amp-hours, or 400 minutes of re¬ 
serve capacity. 

industrial (floor scrubber) batteries are 
probably best described as golf cart batter¬ 
ies on steroids. They are 6 volt, with much 
taller cases than golf cart batteries. They are 
typically rated at around 350 amp-hours, 
and they also make excellent choices for 
small-to-mid-sized solar applications. They 
are available from the larger battery' supply 
houses, or may be special-ordered (along 
with ordinary golf cart batteries) from auto 
parts stores like NAPA. High-quality deep- 
cycle batteries for marine applications are 
manufactured by Surrette and by Rolls, in a 
variety of sizes. They are of very heavy 
construction; with very thick, high antimo¬ 
ny con tent; plates. Many marine supply 
houses stock! them, and they work very well 
in solar applications. ! 

For non-mobile installations, really; large! 
deep-cycle batteries are often employed. 
For example, 12 volt electric fork lift batter- - 
ies are available with typical ratings of 
1,000 amp-hours. Life expectancy is around 
10 years, and the cost brand-new is under 
$2,000. Surplus telephone cells are also 
popular, with ratings of 1,200 to 2,500 amp- 
hours being commonplace. These cells are 
sold individually (each cell is 2 volts and 
weighs between 300 and 500 pounds). Life 
expectancy is greater than 20 years for new 
ones. 

A good used set will have at least 10 
years of life left in it, and is available for 
around $400 to $800 per 12 volt group. 
Ge 11-electrolyte (gell-cell) batteries are be¬ 
coming cheaper and more popular for solar 
applications. Available in group 24, 27,4D, 
SD and 6 volt golf cart sizes, they offer very 
good performance, with virtually zero 
maintenance. Where ordinary “wet cell” 
batteries require monthly checks of elec-., 
troiyte levels^ the gel cells are completely! 
sealed, with nothing to replenish. They also 
offer higher charging efficiency than 
nary batteries! and provide slightly higher 
output voltage down to complete discharge. 
Examples of this class of battery are the 


Johnson Dynasty, Exide Nautilus Megacy¬ 
cle, and Dry fit Prevailer/Sonnenschein/ De- 
ka brands. Don’t confuse these batteries 
with the “maintenance-free” wet-electrolyte 
RV/Marine batteries being sold in some de¬ 
partment stores under brand names such as 
Delco Voyager and GNB Stowaway. Unlike 
the true gel-cells, these batteries offer little 
improvement in performance over the stan¬ 
dard RV/Marine models. 

How To Keep Them Happy 

Although routinely overlooked in the bat¬ 
tery manufacturers’ literature and in many 
references, most deep-cycle batteries (with 
the exception of the geM dell and other total¬ 
ly-sealed varieties) are benefited by a peri¬ 
odic, controlled overcharge, often referred 
to as an equalization charge. To equalize a 
battery, the charging is allowed to continue 
for some time past the point at which the 
battery is normally considered to be "full,” 
taking care to avoid excessive battery heal¬ 
ing or electrolyte boil-off. In a typical 
equalization cycle, the battery voltage is al¬ 
lowed to rise to approximately 16 volts, 
where it is maintained for up to eight hours 
by adjustment of the charging current. This 
process helps to mix up the electrolyte, 
which otherwise tends to “stratify" (e.g.. 
separate into overlapping layers of acid and 
water). It is also useful in removing some 
sulfate deposits. When performed properly, 
equalization doesn’t make the battery boil 
over, but does produce; fairly vigorous bub¬ 
bling. At the termination of. this cycle you 
can expect to add some water. Most battery 
manufacturers consider one equalization 
charge a month to: be appropriate: for batter¬ 
ies that are in a continuous: State of charge 
and discharge; less often is adequate for 
batteries that see a lot of standby service. 
Due to the generation of considerable gas 
that accompanies this process, equalization 
should never be performed on a sealed or 
gell-electrolyte battery. (Because their elec¬ 
trolyte is gelled, stratification is generally 
not a problem with gell-ceils, anyway). Al¬ 
so, most 12 volt appliances will not tolerate 
16-plus volts, so remember to disconnect 
everything before you equalize. Table 3 
summarizes the suggested charge and 
equalization voltages for various batteries. 

Finally, remember that lead-acid batteries 
generate highly explosive gasses. The larger 
the battery bank, the more gas produced. 
Don't mount any battery in an unvented lo¬ 
cation, and avoid any sparks of open flame 
around the battery (particularly during and 
shortly after recharging). Making or break¬ 
ing electrical connections at the battery ter¬ 
minals is particularly dangerous. Battery 
explosions often shower large areas with 
acid. Wear eye, face arid skin protection, 
and give the bank plenty of time to “air out” 
before attempting any maintenance or in¬ 
spection. 
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RF POWER 
AMPLIFIERS 



220 MHz 

2203G 
221OG 

221 OR 
2212G 
2212R 
2250G 
2250RH 
2252G 
2252RH 
2254G 
2254RH 

440 MHz 

4403G 

441 OG 
441 OR 


4448G 

4448R 

4450G 


Pin 

(W) 

Pout 

(W) 

Ic Gain/NF 
(A) (dB) (dB) 

(13.8 V) 

Type 


1-5 

10-50 

6 

15/0.6 

LPA 

1 

170 

28 

15/0.6 

Standard 

1 

170 

28 

-/- 

Repeater 

10 

170 

25 

15/0.6 

Standard 

10 

170 

25 

_/_ 

Repeater 

5-10 

375' 

60 

15/0.6 

HPA 

5-10 

375 

60 

-f— 

Repeater HPA 

25-40 

375 

55 

15/0.6 

HPA 

25-40 

375 

55 

~h 

Repeater HPA 

1-5 

10-50 

6 

15/0.6 

LPA 

25 

100 

12 

15/0.6 

Standard 

2 

150 

25 

15/0.6 

Standard 

2 

150 

24 

-/- 

Repeater 

10 

160 

25 

15/0.6 

Standard 

10 

160 

24 

—f— 

Repeater 

25-45 

160 

20 

15/0.6 

Standard 

25-45 

160 

19 

-/- 

Repeater 

5 

350 

56 

15/0.6 

HPA 

5 

350 

56 

-h 

Repeater HPA 

25 

350 

50 

15/0.6 

HPA 

25 

350 

50 

-/- 

Repeater HPA 

50-100 

350 

40 

15/0.6 

HPA 

50-100 

350 

40 

-h 

Repeater HPA 

1-5 

10-40 

6 

14/0.7 

LPA 

10 

130 

20 

14/0.7 

Standard 

10 

130 

19 

-/- 

Repeater 

30 

130 

16 

14/0.7 

Standard 

30 

130 

15 

-h 

Repeater 

5 

220 

40 

14/0.7 

HPA 

5 

250 

40 

-(— 

Repeater HPA 

25 

220 

36 

14/0.7 

HPA 

25 

250 

36 

~h 

Repeater HPA 

75 

220 

32 

14/07 

HPA 

75 

250 

32 

-/- 

Repeater HPA 

1-5 

7-25 

4 

12/1.1 

LPA 

10 

100 

19 

12/1.1 

Standard 

10 

100 

18 

-f— 

Repeater 

20-30 

100 

19 

12/1.1 

Standard 

20-30 

100 

18 

-/- 

Repeater 

5 

100 

22 

12/1.1 

HPA 

5 

100 

22 

-/- 

Repeater HPA 

5-10 

175 

34 

12/1.1 

HPA 

5-10 

175 

34 

-h 

Repeater HPA 

25 

175 

29 

12/1.1 

HPA 

25 

175 

29 

-/- 

Repeater HPA 

75 

175 

25 

12/1.1 

HPA 

75 

175 

25 

-/- 

RepeaterHPA 


MODEL 14106 MODEL 14506 

STANDARD HPA 

All amplifiers (non-rptr) are linear, all-mode with fully 
automatic T/R switching and PTT capability. The receive 
preamps use GaAs FET devices rated at .5 dB NF with +18 
dBm 3rd order IP. LPA, Standard and HPA amps are 
intermittent duty design suitable for base and mobile operation. 
Repeater amps are continuous duty, class C. 

Amplifier capabilities: High-power, narrow or wideband; 
100-200 MHz, 225-400 MHz, 1-2 GHz, Military (28V), 
Commercial, etc. - consult factory. A complete line of Rx 
preamps also availabia 


RX Preamplifiers 

NF 


Gain 


Modal 

(dB) 

(dB) Connector 

0520 B 

.5 

25 

BNC 

0520N 

.5 

25 

N 

1420B 

.5 

24 

BNC ... 

1420N 

.5 

24 

N % 

2220B 

.5 

22 

BNC 

2220N 

.5 

22 

N 

4420B 

.5 

18 

GNC l* 

4420N 

.5 

18 

n m 

1020B 

.9 

14 

BNC 

1020N 

.9 

14 

N 


Consult your local dealer or send directly for further 
product information. All Products Made in USA. 


TE 

| SYSTEMS 


TE SYSTEMS TEL 1310) 478-0591 
P.O.Box 25845 FAX (310) 473-4038 
Los Angeles, CA 90025 


The Solar Control-ar 


bare wires for electrical connections, wiggle 
the wires while checking the output under 
load to insure that the panel connections are 
not intermittent. A panel with faulty connec¬ 
tions will often show sufficient output volt¬ 
age under no load, but will drop to almost no 
output when any appreciable current is 
drawn. Beware of stolen panels.I Some bar¬ 
gain panels being sold at flea markets were 
originally /'liberated” from mountamtop ra¬ 
dio sites or RV’ers in the desert. If the pan¬ 
els are engraved or otherwise marked, make 

to their ancestry. Take names and addresses. 

In most installations, you have a choice 
between tracking the sun with the panels, or 
••leaving: the paiiels in a fixed position for the 
Jday; Auto-tfacking panel mounts are coriri/ 
ymercially available (or can be fun to design 


Continued from page 36 

and build yourself), but they do add some 
expense and maintenance requirements to 
the system. If the size of your system is 
marginal, buying additional fixed panels 
might be just as cost-effective as installing 
trackers. During the wintertime, much of the 
advantage in tracking the sun is lost, since it 
never rises very far above the horizon, and 
doesn't travel very far horizontally between 
sunrise and sunset. Also, on overcast days, it 
makes little difference which direction the 
panels are facing, but installing additional 
panels will always provide some additional 
output. However, if you don't use a tracking 
system, be sure to include provision for sea¬ 
sonally changing the elevation of the panels. 
An adjustable bracket costs little more than 
a fixed mount, and the improvement in pow- 
er output is almost always significant, fQ 
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SCARED OF THE CODE? 


IT’S A SNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR ADVANCED EDITION FOR 
BEGINNERS TO EXPERTS-AND BEYOND 

Morse Code teaching software from GGTE is the 
most popular in the world—and for good reason. 
You’ll learn quickest with the most modern teaching 
methods—including Farnsworth or standard code, 
on-screen flashcards, random characters, words and 
billions of conversations guaranteed to contain every 
required character every time—in 12 easy lessons. 

Sneak through bothersome plateaus In one tenth of 
a word per minute steps. Or, create your own drills 
and play them, print them and save them to disk. 
Import, analyze and convert text to code for addition¬ 
al drills. 

Get the software the ARRL sells and uses to create 
their practice and test tapes. Morse Tutor Advanced 
Edition is approved for VE exams at all levels. Morse 
Tutor is great—Morse Tutor Advanced Edition is even 
better—and it’s In user selectable color. Order yours 
today. 


For all MS-DOS computers (Including laptops). 
Available at dealers, thru QST or 73 or send $29.95 
+ $3 S&H (CA residents add 7.75% tax) to: 
GGTE, P.O.Box 3405, Dept. MS, 

Newport Beach, CA 92659 / 

Specify 5 V* or 3V2 inch disk » 

(price includes 1 year of free upgrades) 
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ARE YOU BUILDING A -*i993ans 

Packet Network? 


Join the latest Packet Radio excitement - building 
the networks that make it all possible. Using ordinary 
Packet TNCs with network software installed, you too 1 
can expand the existing network, or start your own! 

A NS has all of the hard-to-find parts that will bring 
it all together: 

The 6-port NETRIX Diode Matrix Board con¬ 
nects TNCs together io form a network switching 
node, where packets are routed towards their final 
destination. It uses DE-9F connecters, is designed 
to eliminate expensive, unsightly cables, and 
works with either TheNET or ROSE netw orking 
software. $24.95 as a complete kit, or 539.95 as¬ 
sembled. Adapters for DRSI, MEf or A£A TNCs 
are only 52.49 each - specify TNC mode). 

The WintModetn Adapter allows one TNC * 

to connect i via a WireLan Matrix) to up to 5 . ; L™ 

other TNCs. Connect switching nodes to- ■tfS ••• 

gether to make a SuperHub. an inter-net- |Hf|l 'Xxj 

work gateway, or to attach a few servers > ssip 

(like a’BBS or DX Cluster) directly to the 

network via wire for superior performance! glgtolr 

Only S2.95 as a kit. or S4.95 assembled. „ k ; 

Wtrel>aa Matrix Si, assembled - s. 

To brine u all together. ANS offers TNC to Radio cables (59.95) and a Power 
Supply &. TNC cable for the popular TEKK KS-900 link radio (S24.95). 

Please write for more information. To order, send check 
or MO. add S3 S/H. NJ address add 6% tax. All orders 
shipped 2-Day air! Your Satisfaction is Fully Guaranteed. 


Amateur Networking Supply 

Post Office Box 219. Mont vale New Jersey 07645-0219 
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Slow Scan 
Television 

doesn't have to be expensive anymore 

Quality Color SSTV 

is easy and affordable with Pasokon TV. 

Pasokon TV $229.95 

Send and receive all popular modes. 

Hardware interface fits inside computer 

New- SSTV Explorer $94.95 

Small receive-oniy interface plugs into serial port. 

Bolh require IBM PC/AT or compatible. ’286 or belter CPU. color VGA 
display, MS-DOS. Prices include free shipping lo U.S.A. Write or call 
lor complete details. 

Absolute Value Systems 
1 15 Stedman St. #7 
Chelmsford, MA 0 1824-1823 
(508) 256-6907 


Uncle Wayne’s Bookshelf 


Your One-Stop Shopping 
Headquarters 

In stock and ready to ship direct to you 
Reference Manuals, Shortwave Handbooks 
ARRL Books, Antenna Handbooks, UHF/VHF 
Books For Beginners, Code Tapes and 
Software For The Computer 

Turn to pages 94 & 95 to see our current selection 
Don't Delay - Call Today 
Our order department is just a phone call away 

■® 800-234-8458 
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Number 7 on your Feedback card 


by Peter Putman KT2B 


Ramsey Electronics FX-146 
Transceiver Kit 


Ramsey Electronics 
793 Canning Parkway 
Victor NY 14565 


Roll your own 2 meter rig. 


Telephone: (716) 924-4560 
Price Class: $149.95 without chassis/knob kit; 
$24.95 for matching CX chassis/knob kit. 


O kay, you’re a typical ham and like to fire up 
the ol‘ soldering iron once in awhile. Let’s 
say you just found $175 stashed away for a 
rainy day or the next trip to the Dayton 
Hamvention. (Sometimes they are one and the 
same!) What would you buy? Let’s see, how 
about a 4 watt, diode-programmable, packet- 
ready 2 meter synthesized transceiver kit? And 
it has to have a snazzy-looking cabinet kit with 
knobs. Wait, it should also be able lo work with 
virtually any speaker/mike on the market! And 
the receiver coverage should be broadband to 
pick up NOA weather signals. 

Kinda picky, aren’t you? Good thing that 
John Ramsey of Ramsey Electronics thinks 
the same way you do, and makes the FX-146 
transceiver kit! 

Overview 

Yes, the FX146 is a pretty neat piece of 
work, and a proud successor to the original 
FTR-146 kit, introduced in 1991. For your mon¬ 
ey, you get a state-of-the-art radio with a pro¬ 
fessionally-screened G10 circuit board that’s 
easy to put together, easy to test, and works 
very well on the air. Bells and whistles have 
been kept to a minimum, with the emphasis on 
a well-thought-out design employing the Mo¬ 
torola 145152 phase-lock-loop synthesizer 
chip and your everyday, garden variety 1N914 
diode for frequency selection (see Photo C). 

The concept behind this radio is simple, but 
clever: Build your own 2 meter radio, and while 
you do you’ll learn how all of the parts and cir¬ 
cuitry work. Should repairs be required, you 
won't hesitate to open the cover and “dive in" 
to fix it. What’s more, you’ll take more pride in 
this radio precisely because you built it your¬ 


self. (And, of course, let’s not forget that you 
saved a few dollars along the way!) 

I bought my FX-146 at Dayton ’93 strictly on 
impulse—it was, after all, a rainy day—so after 
a brief discussion with Tom Hodge WA2YTM at 
the Ramsey booth, my wallet was lighter and 
my carry-all bag somewhat heavier. Tom fig¬ 
ured it would take me about three evenings to 
put the kit together and get it on the air. (Note 
to novice builders: The term “evening" is a 
standard measurement among kit builders that 
has about as much relevance today as “fur¬ 
longs per fortnight." A more realistic appraisal 
of the time required to build this kit might be six 
to eight hours, depending on how methodically 
you work.) 

When you first open up the kit package, 
you’ll notice all of the parts and the circuit 
board neatly sorted into clear ziplock bags. All 
parts are clearly identified, and all ICs are 
wrapped in foil for static protection. 

If you bought the chassis and knob kit, it too 
is packaged carefully to minimize scratching. 
But the best part of the kit is the instruction 
manual, which answers every possible ques¬ 
tion you could have as you proceed with as¬ 
sembly. 

This manual is over 130 pages long and 
contains detailed parts lists, assembly instruc¬ 
tions, schematics, a parts overlay, and a good 
deal of what I call “pep talk"—additional materi¬ 
al not usually found in kit instructions which is 
designed to motivate you to want to build the 
kit and have fun while doing so. In some cases 
this is nothing more than illustrating how sim¬ 
ple the step-by-step procedure is. 

The manual also provides a good many 
helpful notes and tables on how synthesizers 


work, how to select the right antenna, and how 
to select and program your desired channels. 
I’ve built quite a few kits over the past 25 
years, so believe me when I tell you the manu¬ 
al can make or break a kit! The standard for 
me has always been the Heathkit manuals, 
and the FX-146 manual compares favorably 
with any I’ve seen from Benton Harbor. 

Construction 

Kit assembly is fairly simple. I suggest locat¬ 
ing a number of half-pint plastic deli containers 
to hold all parts as you proceed. Another use¬ 
ful trick is to double up a piece of masking 
tape, stick it to your work surface and use it to 
hold loose components until needed. Many of 
the parts supplied are already attached to 
taped rolls, such as the 1N914 diodes and 
many small capacitors and resistors. A low- 
wattage iron (say, 40 watts) as well as a pair of 
diagonal cutters and small pliers will suffice as 
your tool kit for most of the assembly. 

Like the aforementioned Heathkit manuals, 
Ramsey employs the double-check system 
during assembly. You locate the part, install it, 
solder and then “check off’ the corresponding 
box next to that instruction. After you finish a 
section of the board, you go back, inspect your 
work and check off again to confirm you did the 
step correctly. A simple idea, but it really 
worksl Even experienced kit builders such as 
myself find this system very helpful. 

Before you begin each section, there is a 
thorough description of the circuit and how it 
works—sort of a mini-tutorial on the fly. After 
reading these sections, you then proceed to 
actual assembly. Ramsey’s approach is to di¬ 
vide the construction into 11 stages. As you fin¬ 
ish each stage, you can perform a short test to 
make sure everything was done correctly. This 
will do wonders for your confidence as you 
proceed to the next section, and should a 
problem develop it can be isolated and fixed 
quickly. 

Once all of the stages have been tested 
(with the exception of the RF amplifier), you'll 
need to load up at least one diode matrix into a 
channel. I found the easiest way to do this was 
to raise up the edges of the PC board on two 
wooden blocks about three inches above my 
workbench. This allows you to drop all of the 
diodes through their PC mounting holes and 
solder the cathode ends to the U-shaped buss 
bar. Once you’ve done this, flip the board over 
and solder the anode ends to the PC board 
traces. 



Photo A. The Ramsey FX-146 2m FM transceiver kit. 
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Clip excess leads off carefully. 

One word of advice when doing this: Make 
sure you solder the cathode-to-buss connec¬ 
tions carefully. It might even be advisable to 
bend the diode leads into a hook and hang 
them over the buss wire before soldering. I had 


a few cold connections and certain channels 
wouldn’t work when selected. 

Performance 

The FX-146 works surprisingly well, given 
the simple design. Front-end sensitivity is 


claimed to be less than 0.35 pV for 12 dB 
SINAD, and my tests showed this figure to be 
closer to 0.30 pV. Adjacent channel rejection is 
specified to be down 6 dB +1-7 kHz, and -60 
dB +/-15 kHz, which is pretty tight. An option 
included with the kit will improve front-end per¬ 
formance even more for those in high-RF-den- 
sity urban areas, although I haven’t found it 
necessary yet. 

The squelch threshold is specified at 0.25 
pV, and again I found this to be somewhat 
lower. Squelch hysteresis performance is 
good, but I found the loud “pop” objectionable 
each time the squelch was broken or re¬ 
set. This is caused by the “gating” of the audio 
output 1C, a LM380 linear device. A call to 
the factory resulted in a modification to change 
C48 from a 0.001 disc to a 10 pF electro¬ 
lytic, ostensibly to filter out this pop when 
the 1C turned on.. The fix made a slight 
improvement, but the pop is still somewhat 
annoying. 

The FX-146 is set up to select any of 12 
preprogrammed channels, the theory being 
that most users of synthesized radios rarely 
use more than 10 to 12 memory channels 
to begin with. This is certainly true in my case, 
as I use a Kenwood TM221A with 10 mem¬ 
ories for day-to-day 2 meter operation. Actual 
channel selection uses a conventional 12- 
position single-pole switch to send 5 volts to 
the desired channel buss. It’s not sexy, but 
sure is simple and reliable! Synthesizer lock-up 


4 4 The R8 is a like a breath of 
fresh air, with its ground-up 
engineering and up-tOKiate digital 
control from the front panel... 
a quality HF receiver of American 
manufacture that should successfully 
compete on the world market. 9 ^ 



4 & Overall, the Drake R8 is 
simply the best radio 
we have ever tested for 
quality listening to programs... 
There’s nothing else 
quite like it, f f 


4 4 The best of the best 

for high-quality listening to news, 
music and entertainment from afar. 
Superb for reception 
of faint, tough signals, f ^ 




The world is an ever-changing place, but there is one thing you can rely on 
to remain the same...the Drake reputation for American-crafted, quality 
communications products and unsurpassed customer service. Now, the Drake 
R8 Worldband Communications Receiver has been heralded by the experts as 
“the best of the best,” delivering “unparalleled all-around listening performance” 
that is “right up there with the best for DXing.” 

So if you want to keep up with a changing world, and you’re not listening to a 
Drake R8, we’d like to suggest you make a change. Call 1-800-7234639 today for 
more information about the R8, to find the dealer nearest you, or to order an R8 
direct from the factory with a free 15-day trial period. If you’re not impressed by 
Drake’s quality, performance and ease of operation, all in a receiver costing less 
than $1,000.00, return the R8 Receiver within 15 days, and we’ll refund your 
money in full, less our original shipping charge. 

The world is a big place. If you want to hear it all, listen to a Drake R8. 

If you’re missing it, what in the world are you listening to? 


Editor's Choice 
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Photo C. Close-up of the diode matrix area, showing the buss connec¬ 
tion technique . 


Photo D. Close-up of the final amplifier assembly, showing the trim¬ 
mers and output coils . 


was quick and reliable on every channel (ex¬ 
cept where I made a couple of cold solder 
joints). 

On-air reports were good. Initially, I was told 
my audio had a fairly noticeable hum which 
disappeared when l replaced the ICOM HM-9 
speaker/mike with an HM-54. Transmitted au¬ 
dio quality was excellent, and there’s plenty of 
headroom on the microphone gain control al¬ 
though there is no separate deviation control. 
The FX-146 uses true direct frequency modu¬ 
lation, by the way. 


Output power is specified in the 4 to 6 watt 
range, but try as I might, I couldn't squeeze 
more than 3.5 watts out of the FX146 
anywhere in the band. (I used a Bird 43 with 
IOC and 5C slugs plus a Bendix 50 ohm ter¬ 
mination to make these measurements.) Note 
that the driver and final RF stages use lumped, 
Hi-Q tuning coils and trimmers (Photo D), and 
once you’ve peaked up the trimmers you’ll 
see a fall-off in power if you move up or down 
the band more than half a megahertz. Still, this 
power level is more than adequate for most 


contacts through a repeater, and with a omni¬ 
directional antenna or small beam, you’ll get 
out a good distance. 

Overall, the FX-146 represents an excellent 
value for the money. Its performance is on a 
par with any other 2 meter transceivers on the 
market today (other than the squelch pop), and 
it is easy to assemble and test . . . thereby 
making it easy to troubieshoot later if repairs 
are needed. If you really want to “build it your¬ 
self," you’d be hard pressed to beat this kit for 
fun and utility. B1 



Serving The LORD 
Since 1987 



THE POWER STATION 

The POWER STATION is a 12V x 6.5 AmpHr gel-cell 
battery complete with voltmeter, wall charger and a 
cord for charging via automobiles. It will power most 
HTs at 5 Watts for 2-4 weeks (depending upon how long-winded you 
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-5G 
(at 50W). There are no hidden costs, all you need is your mobile, HT 
power cord or cigarette lighter adapter. 

The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 
6V, or 9V output can be used separately for CD players, Walkmans, etc. 
THE POWER STATION can be charged in an automobile in only 3 hours, 
or in the home in 8 hours. The charger will automatically shut off when the 
battery is completely charged, so you can charge it even when it has only 
been slightly discharged, (unlike Ni-Cads that have memory). Our charg¬ 
ing circuit uses voltage sensing circuitry, other brands are timed chargers 
which always charge the battery a full cycle, this damages their battery 
and shortens its’ life if it only needs a partial charge. The POWER STATION 
has a voltmeter that shows the exact state of charge of the battery, not 
worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD/' The 
voltmeter can even be used to measure voltages of other sources. 



To order, send check or money order for $49.95 + 
$8.50 for shipping, along with your shipping address 
and telephone number to; 

Joe Brancato 

THE HAM CONTACT 

P.O. Box 3624, Dept. 73 
Long Beach, CA 90803. 

GA ResidentsAdd 8 1/4% Sales Tnx. Candian Residents Please Send U.S. Monoy 
Order & St 7.10 Shipping. 

If you wish more Information pleoao send a SASE to the above Address. For CGD 
orders, call (310) 433-5060, oulsido of CA call (800} 933-HAM4 and leave a 


CIRCLE 384 ON READER SERVICE CARD 
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73 Review 


by Gordon West WS6N0A 

Azden AZ-61 6m 
FM Transceiver 

Advanced features in the palm of your hand. 


Number 8 on your Feedback card 


Azden Corporation 
147 New Hyde Park Rd. 
Franklin Square NY 11010 
Telephone: (516) 328-7500 
Price Class: S379 plus $5 shipping 


T he 6 meter band is brimful of excitement 
for every ham, from the new no-code 
Technician to the seasoned Extra Class. But 
don't get the wrong idea—even though 6 me¬ 
ters is exciting, there's still plenty of elbow 
room in the sparsely-oc¬ 
cupied spectrum from 50 
to 54 MHz. 

FM is the predominant 
mode on 6 meters. There 
should be no FM opera¬ 
tion below 50.30 because 
this area is reserved for 
the SSB and CW weak-signal operation 
found in large multimode mobile and gas sta¬ 
tion equipment. Remember: No FM below 
50.30 MHz! 

A good way to get started in 6 
meter FM communications might 
be to pick up a good hand-held 
transceiver. And while you may 
think that a measly 3 or 4 watts 
output won’t do much on the 6 me¬ 
ter band, keep in mind that this is 
the same amount of power output 
found In 2 meter handhelds. 

One unique characteristic of the 
6 meter band is it allows small 
hand-held transceivers to work dis¬ 
tant repeaters just as far as on 2 
meters, and will sometimes give 
you real FM excitement during peri¬ 
ods of ionospheric sporadic E band 
openings. You may find yourself 
working through a repeater 1,200 
miles away, thanks to brief sky- 
wave band openings. And keep in 
mind that sporadic E band open¬ 
ings are not dependent on the 11- 
year solar cycle. You can count on 
6 meter skywave activity during the 
summer and fall seasons. And 
while it may only last for a few min¬ 
utes to a few hours, hand-held op¬ 
eration gets exciting—especially if 
you are hooked into an outdoor an¬ 
tenna. 

The Azden AZ-61 6 meter hand-held 
transceiver is available direct from the manu¬ 
facturer: Azden Corporation, 147 New Hyde 
Park Road, Franklin Square NY 11010 


(516/328-7500), Attn: Sid Wolin K2LJH, Man¬ 
ager. The Azden line of amateur radio equip¬ 
ment has been around as long as the synthe¬ 
sized 2 meter transceiver, and is now avail¬ 
able direct from New York. 


This Azden looked perfect for the Southern 
California 6 meter Club. They were searching 
for a quality hand-held 6 meter transceiver 
that they could order in quantity. The unit 


sounds fine on the air, and most members 
are relatively satisfied with their purchase. 

Features 

The review transceiver was shipped with 


the Azden 2 meter owner’s manual. We are 
told that a 6 meter manual is In the works, but 
the variations between how a 2 meter Azden 
works and how the little 6 meter handheld 
works are minor. Well, almost... 

Unlike the 2 meter ver¬ 
sion, the Azden 6 meter 
handheld offers no oddball 
duplex split—it is set for +/- 
500 kHz, with frequency 
steps at 5 kHz, 10 kHz, or 
20 kHz. You will also quick¬ 
ly discover that receiving 
channels in the VFO and memory mode 
are slightly different for the 6 meter unit than 
what is described in the 2 meter owner's 
manual. 

The Azden 6 meter handheld is 
packed with all the usual acces¬ 
sories, including the 8"-long flexible 
rubber antenna, sturdy belt clip, and 
the large 12 volt, 600 miliamp hour, 
rechargeable battery. The battery is 
shipped uncharged from the manu¬ 
facturer, so you will need to drop it 
in its included pull-out desk charge 
stand and let it cook for at least six 
hours before turning on the juice. 
The charger puts out 300 miliamps, 
and the transformer is housed in 
the plug-in assembly, hogging an 
adjacent 110 VAC receptacle be¬ 
side it if you plug it into a power 
strip. And be assured that this 
charging base setup is unique to 
Azden’s line of handhelds, and 
there is zero chance that it is inter¬ 
changeable with any other hand¬ 
held from any other manufacturer. 
Why won’t manufacturers ever 
standardize their batteries or charg¬ 
ers? 

On the top of the handheld is a 
12-volt DC input receptacle, with 
the center-pin positive. Watch out — 
even though you may already have 
a mobile 12 volt hand-held plug that looks 
similar to this jack, make absolutely sure that 
your 12 volt plug has the center hole as posi¬ 
tive. Some other handhelds run positive on 
the outside of the plug, not the inside hole. 


“A good way to get started in 6 meter 
FM communications might be to pick up 
a good hand-held transceiver 



The Azden AZ-61. 
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Reverse polarity means instant destruction t 
o the 12 volt DC input circuitry to this hand¬ 
held. 

During our testing, we discovered that the 
12 volt input circuit does not charge the at¬ 
tached battery. This was not a surprise— 
some handheld manufacturers provide a 12 
volt regulator for mobile charging, but others 
don’t. We did find that there is a small “buffer” 
circuit off the external 12 volt line to help min¬ 
imize alternator noise that sometimes creeps 
through on transmit. On this unit, we judged 
this circuit as average. If you have an aggres¬ 
sive 12 volt alternator, you’re going to hear it 
over-transmit on the Az- 
den—as you would on 
any inexpensive hand¬ 
held. 

Operating: Read the 
Book First 

The Azden 6 meter 
handheld is not easily op¬ 
erated without a thorough review of the in¬ 
struction book. Most seasoned hams can fig¬ 
ure out the simple operation and memory 
channel steps of most handhelds without a 
book—except for maybe the Kenwood 78— 
but with this Azden, you must read first. 

To enter a frequency like 52.525 MHz, first 
hit the “VFO" key, then enter “2,” (Del), 
“5,” “2,” “5,” and the unit continues to blink 
for about a second until it locks on. If you 
don’t hit the (Del) key to set the decimal 
point, the unit won’t take the frequency, and 
will continue to flash at you for about 10 sec¬ 
onds after your last futile keystroke. After 10 
seconds, it figures that you need some help, 
and goes back to the last valid frequency 
entered. Remember: Read the book before 
operating. 

Once the set accepts the valid frequency 
entry, it reads out “52.525” and does a nice 
job of capturing any signal out there on fre¬ 
quency. The receiver was plenty sensitive 
down to 0.08 pV, and with dual conversion 
was tight enough to offer excellent selectivity 
from other stations slightly higher and slightly 
lower in frequency. The Azden 6 meter hand¬ 
held utilizes a hard-squelch circuit, and 
marginal signals will cause the squelch to 
clamp with a noticeable “pop” as an internal 
transistor clamps the audio off. But if you ac¬ 
cidentally forget and turn down the volume, 
this hard squelch “pop” might get your atten¬ 
tion in a quiet room—there may be someone 
on channel trying to get through. Few hand¬ 
helds offer “soft squelch,” and in strong signal 
areas where most operating is through re¬ 
peaters, the hard squelch in this unit is per¬ 
fectly acceptable. 

Audio output and fidelity from the internal 
speaker are excellent. If you plug in the op¬ 
tional external speaker/mike, you’ll have 
more than enough audio to hear any call to 
you (if the speaker/mike is anywhere near 
your ear). Good news: Many of the generic 
speaker/microphones have the same exact 
plug complement that the Azden accepts. 
Some of the external crossband speaker/mi¬ 
crophones run a little hot on transmit modula¬ 


tion, so double-check your levels after you 
get your external setup plugged in. 

The Azden 6 meter handheld offers 40 
channels of memory, 20 in memory bank A 
and 20 in memory bank B. You select the 
memory bank channel by pressing “function” 
A/B, and then pressing the number of the 
memory channel desired. To enter a frequen¬ 
cy into a memory channel, you must first 
recall the memory channel you want to 
program. Then press VFO, and set the 
frequency. 

For the offset, you hold the function button 
on the side of the unit while depressing the 


number 9 key. This allows you to select no 
offset simplex, minus 500 kHz offset down, or 
plus 500 kHz offset up. No oddball offsets are 
available on this unit. 

To encode a subaudibie tone, you hold the 
function button again and push the zero key. 
This activates the “PROG” program display, 
and you cycle with the pound key (#) past 
“T.SQ” tone squelch decode, and TO “Tone” 
for tone encode. Cycle up to the desired tone 
by exact tone frequency, and then wait ap¬ 
proximately five seconds for the unit to time 
out of the program mode, and get you back 
into the VFO display mode. Now depress the 
function button again and the "3” key, and this 
brings up the word “Tone,” indicating CTCSS 
encode each time you transmit. 

Now, memorize this package into any one 
of 20 + 20 memory channels by holding the 
“ENT/MW” pound key until you hear a beep. 

There are several other options that you 
could program on each memory channel, too: 


CTCSS decode 
CTCSS encode 
Frequency step 
Scan hold time 
A-bank scan skip 
B-bank scan skip 
Automatic power off time 
Battery saving time 
DTMF pager/calling 

And there are even a few more things that 
you can do with this handheld, which we would 
classify as “advanced operating features.” 

“The set is too darn complicated,” com¬ 
ments an active 6 meter enthusiast. I didn't 
find this necessarily true—I 
must admit it’s certainly not 
a handheld that you can 
take out of the box, and 
start punching in frequen¬ 
cies, offset, and tone with¬ 
out looking at the instruc¬ 
tion manual (like some 
handhelds I know of). But if 
you do read the instruction manual, the oper¬ 
ating and programming is easy. 

This IS an advanced-feature handheld, so 
it takes about an hour of programming in or¬ 
der to get the “feel” for how frequencies, off¬ 
set and tone get memorized. 

About the only thing I found a problem with 
was slow synthesizer lock time which all but 
eliminates the capability of cycling through 
frequencies with the up or down arrow look¬ 
ing for activity. As soon as you press the up 
and down arrow frequency slew button, the 
receiver blanks out until you release the but¬ 
ton. You could electronically scan the 6 meter 
band for activity, but I like to go into the man¬ 
ual mode, and search down at the cordless 
telephone frequencies near 46 MHz and 49 
MHz and see what all I can pick up. (Cord¬ 
less is legal.) Lots of excitement here! 

So, I like it. I like the Azden AZ-61 6 meter 
handheld a lot. Just be sure to read the 
instruction manual first! 


ARRL 6 Meter Wavelength Band Plan, 50„0~54.,0 MHz 

MHz 

Use 

50.100-50.300 

SSB.CW 

50.100-50.125 

DX window 

50.110 

SSB calling frequency 

50.300-50.600 

Non-voice communications 

50.620 

Digital/packet calling frequency 

50.800-50.980 

Radio control. 20 kHz channels 

51.000-51.100 

Pacific DX window 

51.120-51.480 

Repeater inputs (19) 

51.120-51.180 

Digital repeater inputs 

51.620-51.980 

Repeater outputs (19) 

51.620-51.680 

Digital repeater outputs 

52.000-52.480 

Repeater inputs (23) 

52.020, 52.040 

FM simplex 

52.500-52.980 

Repeater outputs (23) 

52.525, 52.540 

FM simplex 

53.000-54.480 

Repeater inputs (19) 

53.000, 53.020 

FM simplex 

53.1 /53.2/53.3/53,4** 

Radio control** 

53.500-53.980 

Repeater outputs (19) 

53.5/53.6/53.7/53.8** 

Radio control** 

53.520 

Simplex 

53.900 

Simplex 

"Optional, local choice 



“Good news: Many of the generic speaker/ 
microphones have the same exact plug 
complement that the Azden accepts. ” 
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Hamsats 


Number 9 on your Feedback card 


Amateur Radio Via Satellites 


Andy MacAllister WA5ZIB 
14714 Knights Way Drive 
Houston TX 77083 

New Satellites 

The flight of Arlane V-59 was origi¬ 
nally scheduled for September 1st. 
The primary payload, SPOT-3, en¬ 
countered technical difficulties requir¬ 
ing a launch slip to late September, If 
all goes as planned, six smaller satel¬ 
lites will be mounted on a ring at the 
base of SPOT-3 They include Stella. 
Healthsat, PoSaT-1, Itamsat-A, Kit- 
sat-B and Eyesat-A. Two of the satel¬ 
lites are purely commercial, two con¬ 
tain both commercial and amateur 
payloads, and two are dedicated to 
amateur radio service. 

The ejection sequence has SPOT- 
3 separating first, followed by Stella, 
Kitsat-B, PoSat-1, Healthsat, Eyesat- 
A and Itamsat-A. The OSCAR (Orbit¬ 
ing Satellite Carrying Amateur Radio) 
numbers associated with the new 
satellites are currently under discus¬ 
sion since Arsene has not yet been 
given the name Arsene-OSCAR-24. 
If Arsene is given a number, the sug¬ 
gested OSCAR numbers for the new 
namsats are: Kitsat-OSCAR-25. 
PoSat-OSCAR-26. AMRAD-OSCAR- 
27 and ltamsat-OSCAR-28. The ex¬ 
pected orbit of the new satellites is 
300 km high with an inclination of 
98,7 degrees- This is identical to that 
Df the microsats, OSCARs 14-19. 

Stella and Healthsat are the com¬ 
mercial secondary payloads. Stella is 
a German geodetic satellite and 
■fealthsat is a test platform for small 
} round-station activity in support of 
efforts by VITA (Volunteers in Techni¬ 
cal Assistance) and Satellite. It is a 
iigital system that operates at 9.6 
ind 38.4 kbps (kilobytes per second). 

The combination amateur/com- 
nercial satellites include PoSat-1 
ind Eyesat-A PoSat comes from the 


Portuguese organization LNETI. The 
satellite’s purpose is to provide expe¬ 
rience to Portuguese nationals for the 
construction and operation of satel¬ 
lites. 

PoSat-1 was built at the University 
of Surrey in England by members of 
the UoSAt team and a group of four 
engineers from Portugal. The satellite 
carries an earth-imaging camera ca¬ 
pable of 200 meter resolution, a CCD 
(charge-coupled device) camera as a 
star sensor, a cosmic-ray detection 
experiment, a Trimble GPS (Global 
Positioning System) receiver and a 
DSP (Digital Signal Processing) ex¬ 
periment with two Texas Instruments 
processors. PoSat-1 will support 9.6 
and 38.4 kbps operation on the ama¬ 
teur band frequencies. The primary 
amateur activity will likely involve the 
imaging experiment. Note Table 1 for 
details. 

Eyesat-A is the first commercial 
satellite built on a microsat bus struc¬ 
ture. It was manufactured by Interfer¬ 
ometries, Inc. of Vienna, Virginia. The 
amateur radio portion of this satellite 
was produced in cooperation with 
AMRAD, an experimentally-oriented 
organization in the Virginia suburbs 
of Washington, D.C. The satellite is 
capable of digital communication 
speeds from 300 to 19.2 kbps on the 
amateur bands Although Table 1 
shows operation only up to 9.6 kbps, 
onboard experiments can be initiated 
for operation above this. A crossband 
voice repeater with 70cm uplink and 
2 meter downlink is also a possibility. 

Kitsat-B and Itamsat-A are the two 
satellites dedicated to amateur-radio 
service to be carried aloft on the Ari- 
ane V-59 mission. Both satellites 
promise to be extremely popular ad¬ 
ditions to the current fleet of digital 
hamsats. 

Kitsat-B is the second satellite 
from KAIST (Korean Advanced Insti¬ 



hoto C. Freddy De Guchteneire ON6UG and James Miller G3RUH demonstrated 
small dish for 2,4 GHz amateur satellite reception at the AMSAT-UK meeting. 
V5IU photo.) 



Photo A. Dick Jansson WD4FAB at¬ 
tended the AMSAT-UK meeting to pre¬ 
sent data on the new structure for the 
Phase-3-D satellite. (W5IU photo.) 



Photo B. Viktor Kudielka OEtVKW dis¬ 
covered the orbital mechanics respon¬ 
sible for the eventual decay of AMSAT- 
OSCAR- 13 s orbit (W5IU photo.) 


tute of Science and Technology). 
While the first one, now known as 
Kitsat-OSCAR-23, was built at the 
University of Surrey and is based on 
the Surrey satellite frame, Kitsat-B is 
a completely Korean effort. This rep¬ 
resents an important phase in the 
technology transfer between Surrey 
and KAIST The new Kitsat carries 
many of the same type payloads as 
K-O-23, but has advancements in 
imaging capability and data transfer 
speed. More information on the sci¬ 
entific components of Kitsat-B can be 
found in the June “Hamsats’’ column. 
Operating frequencies are shown in 
Table 1. 

Itamsat-A was built by AMSAT 
Italy and incorporates modifications 
and advances to the original micro- 
sat design. These upgrades have 
been used to modify designs for 
additional hamsats under construc¬ 
tion in other parts of the world. While 
data communications rely primarily 
on the PSK (phase-shift keyed) mod¬ 
ulation techniques of the current mi¬ 
crosats, a 9.6 kbps system using FM 
up and down has been incorporated 
for compatibility with the highly suc¬ 
cessful UoSat and Kitsat designs 
now in orbit. 


Future Satellites 

In addition to those hamsats 
scheduled for the V-59 launch, UN- 
AMSAT from Mexico and RS-15 from 
Russia are ready and waiting for their 
flight to space. CEsar-1 from Chile, 
S UNSAT from South Africa, HUTS AT 
from Finland, Sedsat from the U.S., 
Guerwin-1/Techsat from Israel and 
the International Phase-3-D project 
are under construction. 

Details of these efforts and discus¬ 
sions concerning operations via the 
current group of operational hamsats 
were a significant part of the 1993 
AMSAT-UK Colloquium. The meeting 
was held at the University of Surrey 
in late July and early August. Many 
well-known satellite designers and 
builders attended and presented pa¬ 
pers detailing current and future ef¬ 
forts. Nearly 140 delegates from six 
continents exchanged views and 
stayed in touch with current findings 
and advancements relating to the 
new and future satellites. 

Dick Jansson WD4FAB from 
AMSAT-NA detailed progress with 
the structural design of Phase-3-D. 
Viktor Kudielka OE1VKW described 
the causes for the eventual decay of 



Figure 1. AMSAT certificate awarded for financial support of the Phase-3-D ama¬ 
teur radio satellite project. 
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Photo D. A dose-up of the G3RUH Mode "S” receive system. (W5IU photo.) 


AMSAT-OSCAR-13's orbit and the 
need tor caution planning the path of 
Phase-3-D. Other noteworthy talks 
included one on radio astronomy, de- 


called Mode “UV” where the first let¬ 
ter describes the uplink and the sec¬ 
ond is the downlink. Innovative addi¬ 
tions to Phase-3-D include a 5.654 


helix feed was printed in the 
March/April issue of The AMSAT 
Journal. He also presented his 16- 
turn, 2.4 GHz helix used for direct A- 
0-13 “S" reception without a dish. 
Tests have proven that the small 
antenna is an adequate performer 
when used in conjunction with a low- 
noise preamplifier and a good con¬ 
verter system. James reminded 
those attending his talk that the effec¬ 
tive radiated power at 2.4 GHz for A- 
0-13 is only 5 watts. Signals from 
Phase-3-D at 2.4 GHz should be 
somewhere between 5-20 kilowatts. 
This 30-36 dB signal increase means 
that the small helix is significant 


the project and raising funds for sev¬ 
eral years. A special contribution pro¬ 
gram based on yearly donations over 
a five year period started in 1991. 
With a minimum contribution of 
$36.92, AMSAT will reply with a spe¬ 
cial Phase-3-D certificate with one 
sticker. Additional donations of at 
least $36.92 each, bring more en¬ 
dorsement stickers to fill out the 
years from 1991 through 1995, when 
AMSAT hopes to launch Phase-3-D. 
AMSAT can be contacted via phone 
at (301) 589-6062 or by mail at 850 
Sligo Ave. #600, Silver Spring MD 
20910. 

The American Radio Relay 


scriptions of the transmitters and re¬ 
ceivers to be carried on Phase-3-D 
and Mode “S” (2.4 GHz receive) ef¬ 
forts by James Miller G3RUH. 

Table 2 shows the new designa¬ 
tions relating to satellite frequency 
bands to be used on Phase-3-D. The 
satellite will use a matrix of separate 
transmitters and receivers and thus 


GHz uplink, a 40 watt 10 GHz down¬ 
link, a new digital system called 
RUDAK-3 from Germany and a 
Japanese three-camera system with 
digital downlinks. All the transmitters 
for the new satellite are designed for 
much easier reception on earth. 

James G3RUH gave a live 
demonstration of A-O-13 Mode “S" 


overkill. A quarter-wave whip (about 
an inch long!) should work just fine 
for Phase-3-D. 

Support for Phase-3-O 

All the incredible capabilities slat¬ 
ed for Phase-3-D come at a price. 
This will be the largest, most compre¬ 
hensive and expensive amateur radio 


League launched a program in June 
with a mailing to all ARRL members 
briefly describing the Phase-3-D pro¬ 
ject and proposing an ARRL goal to 
raise $300,000 from League mem¬ 
bers. Every contribution to Phase 3-D 
made through the ARRL is acknowl¬ 
edged with a unique GSL to serve as 
a permanent confirmation of support. 


does not call out transponders that 
use specific uplink and downlink 
combinations. Thus Mode “B" (70cm 
up and 2 meters down) would be 


reception with his 60cm dish to show 
how easy microwave reception can 
be. A complete description of the 
construction of the small dish with 


satellite to date. The program needs 
money in addition to the donated 
parts and labor. 

AMSAT-NA has been promoting 


The ARRL can be reached at 225 
Main Street. Newington CT 06111. 
Be sure to mark any donations to the 
attention of Phase-3-D Q 



Table 1. Frequency plans for the V-59 hamsats. 


Photo E. Two AMSAT-UK meeting attendees inspect the G3RUH 16-turn helix for 
Mode "S K reception from AMSAT-OSCAR-13. (W5IU photo.) 


145 MHz Band V 1.2 GHz Band L 5.6 GHz Band C 

435 MHz Band U 2.4 GHz Band S 10 GHz Band X 

Table 2. New satellite mode designations for Phase-3-D. 


ITAMSAT-A: 

Downlink 435.867/435.822 MHz (435.867 MHz primary) 
Uplink 145.875/145.900/145.925/145.950 MHz 
Speed 1200/4800/9600 baud 
KITSAT-B: 

Uplink 145.870/145.980 MHz 
Downlink 435.175/436.500 MHz 
Speed 9600 baud 
EYESAT-A: 

Uplink 145.850 MHz 
Downlink 436.800 MHz 

Speed 300-9600 baud (19.2 kbps downlink possible) 

POSAT: 

Uplink 145.925/145.975 MHz 

Downlink 435.250/435.275 MHz (435.250 MHz primary) 

Speed 9600 bps (38.4 kbps likely) 
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Figure 1. Selector magnet correction. 


Marc I. Leavey, M.D., WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

Magnet Circuit Correction 

I hate to do this, but I am going to 
ask all of you to take your seats, get 
out your notebooks, and turn back a 
few sections to the notes you took on 
this column a few months ago. You 
didn't take any notes? Shame on you, 
now you’ll have to go get the maga¬ 
zine itself. Why do I ask such a thing? 
Because there is a mistake in a 
schematic, and I don’t want anyone 
tripping over it! 

In the August 1993 edition of 
"RTTY Loop.” I printed a selector mag¬ 
net circuit designed by Bob Roehrig 
K9EUI. Unfortunately, somewhere 
along the line, a part of the diagram 
entered the great bit bucket in the sky. 
The corrected portion is shown in Fig¬ 
ure 1. Without the missing resistors 
(R7 and R8), the keyboard will short 
out the 120 volt supply. So, get out 
/our notes or magazine, and pencil in 
the correction NOW! You never can 
tell when you might decide to use this 
versatile circuit, and I’d hate to see 
/ou ruin a perfectly good power sup- 
3 fy. 

digital Communications Terms 

Moving right along, here’s a letter 
tom Bob Workman WA4ZZN of At- 
antic Beach, North Carolina, which 
ypifies the confusion which besets the 
lam entering digital communications. 
There are computer programs which 
simulate a TNC, and there are TNCs 
which require some kind of terminal, 
ind there are terminal units which are 
needed by TNCs or programs to work. 
3ob needs clarification of this whole 
jonfusing mess of terms. 

We need to begin somewhere, so 
et’s start with some information en¬ 
coded in digital pulses. These may be 
)ff a loop supply from a mechanical 
eleprinter or from a computer. These 
ndividual letters or characters need to 
)e formed into the packets needed for 
jacket radio communications. This is 
he function of the device commonly 
sailed a TNC, or Terminal Node Con- 
roller. Having formed those packets, 
he next step is to impress the packets 
)f data onto a radio signal. This is 
lone by some form of frequency shift 
;eying, either audio frequency shift 
;eying (AFSK) or radio frequency shift 
;eying (FSK)-the former being used 
>n VHF, the latter on HF. Reception is 
iccomplished by receiving the fre- 
luency shifted signal, taking the audio 
iutput and converting it to on-off digi- 
al pulses through a demodulator or 
erminal unit, and then allowing our 
'NC to disassemble the packets and 
eproduce the desired communication. 

Since conventional RTTY has no 


Amateur Radio Teletype 


need for packet assembly or disas¬ 
sembly, a TNC is not used for this 
mode, only a terminal unit for recep¬ 
tion. Some of the terminal units which 
have gained popularity in recent years 
are the HAL Communications ST-5, 
ST-6, ST-5000, and ST-6000; Flesher 
TU-170; and many, many others. 

While many hams use TNCs which 
are small circuit boards external to the 
terminal or computer, there are pro¬ 
grams available for many computers 
which can create a TNC in software. 
For these systems, all you need is a 
radio interface, which may be affected 
by a terminal unit originally designed 
for RTTY only. 

Conversely, there are many con¬ 
trollers on the market which integrate 
the TNC and terminal unit—let’s call 
that a modem to more accurately re¬ 
flect the transmit (modulate) and re¬ 
ceive (demodulate) capability of these 
devices—into one box. Popular units 
from MFJ, Kantronics, and AEA can 
be seen in ads in this magazine. 

Now, in the near future I hope to 
run information on modifying the 
Flesher TU-470 to run with some of 
the software TNCs. The clear answer 
is that it can be, and is being, done by 
many hams. This may well represent 
one of the most economical ways to 
get onto packet and, with some of the 
programs around, RTTY and even 
AMTOR, too! Thanks for the question, 
and good luck with the endeavor. 

Model 42 

Having corrected one, and an¬ 
swered one, now it's time to toss it out 
to you guys. I have a letter here from 
Eugene Matthews W0UAU from 
Topeka, Kansas. He writes, “I just ac¬ 
quired an almost new Model 42 Tele¬ 
type (RO) machine, with power supply. 

I cannot find anyone who knows any¬ 
thing about this Model 42. I want to 
use this for hard copy. I need to know 
what connections to use to hook it up 
so it will print. Also, what current and 
voltage does this machine take to op¬ 
erate the selector magnets? The pow¬ 
er supply is transistorized and must be 
12 VDC output. What is the speed of 
this machine?” 

Well, Eugene, the Model 42 is the 
end of the Baudot line, as far as I 
know. With a dot matrix output, it was 
able to accept TTL, current loop, or 
RS-232 interfacing. I believe that tape 
equipment was also available for this 
model. There was also a Model 43, 
which was the ASCII version of the 
Model 42. Buffered versions of this 
machine were available that could run 
at higher speeds. 

I have no diagrams or specifics on 
the Model 42 or Model 43, but, some¬ 
how, I trust that someone out there in 
73-land will share some with us, real 
soon! Watch future columns for the in¬ 


formation, as soon as it surfaces. 

Along those lines, folks, here’s a 
question from me to all of you. I have 
been looking, very unsuccessfully, for 
the round, six-pin mike connector for 
my Santee HT-1200 transceiver to try 
to get it up onto packet. If anyone has 
located a connector, and wiring infor¬ 
mation for this antique, l would appre¬ 
ciate hearing from you! 

Feel free to contact me for this, or 
any other related (or non-related) mat¬ 
ter at the address above, or on Com¬ 


puServe at 75036,2501, Delphi at 
MarcWA3AJR, or America Online at 
MarcWA3AJR. I look forward to your 
comments and questions, and yes, the 
various software collections are still 
available. Send an SASE for the list, or 
inquire via Email and I'll Email a re¬ 
sponse back to you. A look at that 
Flesher modification next month, and 
maybe a look way, way, back, too! 
Suspense? I can’t stand it. Just don’t 
let your subscription to 73 lapse! You 
might miss RTTY Loopl Q] 


AMATEUR TELEVISION 



SEE THE SPACE SHUTTLE VIDEO 

Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO's tuned to 
Satcom F2-R transponder 13. Others may be retrans¬ 
mitting weather radar during significant storms. If it is 
being done in your area on 70 CM - check page 413 in 
the 91-92 ARRL Repeater Directory or call us, ATV re¬ 
peaters are springing up all over - all you need is one of 
the TVC-4G ATV 420-450 MHz downconveters, add any 
TV set to ch 2, 3 or 4 and a 70 CM antenna. We also 
have downconverters and antennas for the 900 and 
1200 MHz amateur bands. In fact we are your one stop 
for all your ATV needs and info. Hams, call for our 
complete ATV catalog - antennas, transceivers, amplifi¬ 
ers. We ship most items within 24 hours after you call. 

(818) 447-4565 m-f 8am-5:30pm pst. Visa, MC, COD 

P.C. ELECTRONICS Tom (W60RG) 

2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS) 
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Figure 1. Switchable attenuator stage (see Table I for 
values). 


Joseph J. Carr K4IPV 
P.O. Box 1099 
Falls Church VA 22041 

More on the Boyd Sweeper 

In the September column we looked 
al the Boyd Electronics RF sweep gen¬ 
erator kit. This low-cost device provides 
CW, Symmetrical Sweep and Video 
modes. The CW mode operates like a 
regular signal generator, l.e. it outputs a 
single frequency for each setting of the 
2-30 MHz frequency control. The sym¬ 
metrical sweep mode is a variable-width 
swept frequency mode; the width of the 
swept portion is a function of the front 
panel settings. The video mode sweeps 
the entire HF range for every cycle of 
the sawtooth sweeping signal. In the 
original column I promised to discuss in 
the very next month’s column add-on 
circuits that make the generator better. I 
didn't exactly lie. but other things came 
up that prevented me from putting that 
column together on time. This month, 
well keep that promise. 

Three obvious improvements for any 
sweep generator project, including the 
Boyd unit are: an external step attenua¬ 
tor, a frequency translator lor lower fre¬ 
quencies. and a marker generator. 

The step attenuator is needed be¬ 
cause the sweep generator outputs a 
rather large signal level... too large for 
easy testing of receivers and amplifiers 
in most cases. White the signal level will 
work well wilh some tuned circuits and 
filters, it is inappropriate for nearly any 
application that has amplification asso¬ 
ciated with it. A step attenuator (Photo 
A) provides switch-selectable levels of 
attenuation that can be in or out of the 
circuit as needed. In addition, the step 
attenuator will provide a swamping ef¬ 
fect between the signal generator and 
the circuit under test in case the 
impedance of one or the other is not 50 
ohms, or varies somewhat, 

A frequency translator is needed be¬ 
cause the Boyd sweep generator 
doesn’t cover trequencies below 2 MHz. 
This limitation does not affect all hams 
because the IF frequencies In our HF 
rigs tend to be 8.83, 9.0 or 10.7 MHz 
... well within the range of the Boyd RF 
sweeper. But for those who need to 
sweep circuits below 2 MHz, including 
the once-standard 455 kHz IF frequency 
(used on Collins mechanical filters, 
even today), we need to be able to 
translate the Boyd sweeper’s output to 


a lower frequency. We need a double- 
balanced mixer (DBM) and a crystal os¬ 
cillator. 

The marker generator is a standard 
crystal oscillator that allows known fre¬ 
quencies to be injected into the circuit 
for the purpose of calibrating certain 
spots on the band. For example, if you 
use a 9.0 MHz IF in your receiver, you 
might want to have a 9.000 MHz crystal 
oscillator to mark the spot on the oscillo¬ 
scope presentation of the sweeper sig¬ 
nal. 

Step Attenuator 

A step attenuator such as Photo A 
consists of several stages of pi-pad re¬ 
sistor networks, each of which can be 
switched into or out of the circuit with a 
DPDT switch or relay (Figure 1). Table 1 
shows the values of resistors needed in 
the pi-attenuator for various popular lev¬ 
els of attenuation. Alternatively, if you 
want the attenuator to be a little more 
precise, then use Mini-Circuits AT-series 
fixed attenuators. These devices are de¬ 
signed to fit onto printed circuit boards 
and peri boards on the standard 0.100- 
inch center holes. The type number, AT- 
x, is formed by replacing the “x” with the 
level of attenuation desired; e.g. AT-1 is 
1 dB, AT-6 is 6 dB, AT-10 is 10 dB, AT- 
12 is 12 dB. and AT-20 is 20 dB. 

In order to obtain higher orders of at¬ 
tenuation, one need only series connect 
several lower order stages. For exam¬ 
ple, to obtain 40 dB attenuation, cas¬ 
cade two 20 dB attenuators, or a 20 dB 
and two 10 dB attenuators. 

In some cases, you might want to 
use a barrel attenuator. These attenua¬ 
tors are in-line, fixed attenuators that 
have a male coaxial connector on one 
end and a female coaxial connector on 
the other. They can be placed anywhere 
in the transmission line from the signal 
source to the circuit under test, although 
in most cases the preferred location is 
right at the signal generator output. The 
attenuator male connector is attached to 
the RF output connector of the signal 
generator, while the coaxial transmis¬ 
sion line to the load is connected to the 
female connector on the attenuator. 
These devices are also available from 
Mini-Circuits, but at somewhat higher 
cost than the printed circuit variety. 

One thing that you must do when 
building a multistage step attenuator is 
to use real good shielding between suc¬ 
cessive stages. Any signal leakage 


around the circuit de¬ 
tracts from the attenu¬ 
ation value selected. 

The A FI FI L Handbook 
for Radio Amateurs for 
most years has an at¬ 
tenuator project. In 
one version of that cir¬ 
cuit, pieces of copper- 
clad printed circuit 
blank material is used 
to fashion the walls 
and sides of the step 
attenuator compart¬ 
ments . . . and only 
one stage is inside 
each compartment. 

You can also use 
brass slock from hob¬ 
by shops to fashion 
shielding. Such stock 
can be worked wilh or¬ 
dinary tin snips, scis¬ 
sors (if you don’t care 
about dulling them) 
and hand tools. 

Frequency 
Translator 

A frequency translator to make the 
RF sweeper work below 2 MHz is rela¬ 
tively easy to build. The Mini-Circuits 
(P.O. Box 350166. Brooklyn NY 11235- 
0003) passive double-balanced mixers 
such as Ihe SRA-1, SBL-1 and SBl-1-1 
are easily obtainable, and well-behaved 
(i.e. they do what they are advertised to 
do). We’ve discussed these devices in 
this column previously. 

You can also use the Slgnetics NE- 
602 double-balanced mixer 1C device 
for the translator. The NE-602 contains 
a Gilbert transconductance cell DBM 
and a local oscillator stage, and has 
been covered previously in these 
pages. 

Four features are needed to make 
the translator work In this context: a 
mixer device, a crystal oscillator, a high- 
pass filler terminated Into a 50 ohm 
dummy load, and a low-pass filter that 
carries the output signal. The filters are 
necessary because the output of the 
DBM will be the sum and difference of 
the RF sweeper and crystal oscillator 
signals (FI + F2 and FI - F2). The sum 
frequency is not needed, so it is passed 
through a high-pass filter to be ab¬ 
sorbed in a 50 ohm dummy load (actu¬ 
ally, a 51 ohm resistor will do). The dif¬ 
ference frequency is passed through the 
low-pass filter to a 50 ohm output termi¬ 
nal. It is probably smart to use a 
matched amplifier al the output of the 
low-pass filter because the mixer and 
the low-pass filter have insertion losses 
associated with them, and an amplifier 


will make up for that loss. 

Rgure 2 shows a circuit that can be 
used for this purpose. The RF sweeper 
input signal is fed to pin no. 1 of the 
DBM, which is its RF input. This signal 
must be kept below +1 dBm or the mixer 
might suffer harm. A series -3 dB attenu¬ 
ator is used to reduce the signal level. 
Even if the signal level Is below the +1 
dBm level, some people like to use the 
attenuator anyway because it provides a 
"swamping” effect against Impedance 
variations. In those cases, a 1 dB atten¬ 
uator can be used. Keep in mind that, for 
situations where the impedances are 
constant and the signal level is wilhin 
range (below +1 dBm), the attenuator is 
optional. 

The local oscillator circuit is a stan¬ 
dard crystal oscillator circuit with an out¬ 
put amplifier to boost the signal level. 
Ordinary NPN silicon transistors can be 
used (2N2222, 2N4401, 2N3904, etc.) 
The mixer likes to see local oscillator 
signals in the +7 dBm range for proper 
conversion, which means, at 50 ohms, 5 
mW power level or a peak-to-peak volt¬ 
age of 700 mV. The crystal chosen can 
be anything in the 2 to 10 MHz region, 
so long as you can adjust the sweep 
generator to be within the difference fre¬ 
quency of the lowest sweep generator 
output frequency. I chose a 6 MHz crys¬ 
tal because it is one of Ihe standard “mi¬ 
croprocessor clock” crystals available at 
low cost from local parts sources. Crys¬ 
tal suppliers can make any exact fre¬ 
quency you need, or you can use one of 
the computer clock standard frequen¬ 
cies, or a 3.579 MHz color TV "color 
burst" crystal... all at low cost. 

The output filters can be easily made 
from toroid coil forms or, if you prefer, 
standard coils obtained from parts sup¬ 
pliers. If you opt to use the toroidal 
cores, then use T-50-2 (RED) cores. 
These devices have an AL value of 49. 
so the following turns counts will suffice: 

L1.L2 3.14 pH 25 turns 

L3.L5 4.9 pH 32 turns 

L4 8.5 pH 42 turns 

The capacitors in the filter should be 
either silver mica or NPO ceramic de¬ 
vices. with the latter being preferred ovet 



Photo A . Commercial step attenuator. 
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Figure 2. Circuit fora frequency down translator. 
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the former. Because the values of the 
capacitors are not standard in all cases, 
combinations of two or three capacitors 
can be used to achieve the desired 
value. 

The output RF amplifier is the MAR-1 
device by Mini-Circuits, and is connect¬ 
ed in the standard configuration for that 
part. Note that there are input, output 
and two ground terminals, but no V+ 
terminal. In this style of amplifier, the 
DC power is fed to the MAR-1 through 
the output terminal. 

[Note: I have a small stock of MAR-1 
devices, and printed circuit boards for a 
1 to 500 MHz wideband amplifier based 
on the MAR-1 device. The MAR-1 is 
priced at $4.95 each postpaid, while the 
boards are $7 each (order board MAR- 
1D.PCB). The two together, i.e. the 
MAR-1 chip and the MAR-ID.PCB 
board, are available for $10. The boards 
(but not the chip) can also be ordered 
from FAR Circuits (18N640 Field Court, 
Dundee IL 60118) for the same price. 


They sell other 73 PCBs as well, if you 
need more than a few MAR-1 devices 
(i.e. 20 or more), then you can get them 
a lot cheaper direct from the factory be¬ 
cause you will go over the minimum or¬ 
der value. My price includes shipping 
and handling, and is offered as a conve¬ 
nience to readers more than anything 
else.] 

Marker Generator 

A marker generator is a crystal oscil¬ 
lator on a standard frequency that is 
used to identify points on the swept 
curve seen on the oscilloscope. Any 
reasonably accurate signal generator 
can be used as long as the method of 
combining the signals is provided. Two 
approaches are taken: either the resis¬ 
tor “star" combiner (Figure 3) or the hy¬ 
brid transformer (Figure 4). The star re¬ 
sistor combiner can be made for any 
practical number of inputs. Each resistor 
must be 1/nth the system impedance, 
where "n" is the number of ports. For 



this circuit, the system impedance is 50 
ohms (standard for RF circuits), and 
there are three ports, so each resistor is 
16.66 ohms. As a practical matter, se¬ 
lected 18 ohm carbon composition re¬ 
sistors will suffice. Use an ohmmeter to 
find the 18 ohm, 5% resistors that are 


closest to 16.7 ohms. The hybrid com¬ 
biner is based on a ferrite transformer. 
Use 12 turns on an FT-23-72 ferrite 
toroid. Alternatively, write to Mini-Cir¬ 
cuits for their catalog of RF parts, and 
select a commercially-made hybrid 
combiner. 


Attenuation 

Table 1 

Resistance values in Ohms 

(dB) 

(Ra) 

(Rb) 

1 

6.2 

910 

2 

12 

470 

3 

18 

300 

5 

33 

200 

10 

75 

100 

20 

270 

68 
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ECTOR t/NDER 

HAND-HELD 
PHASE SENSE 
ANTENNAS FOR 
VHF DIRECTION 
FINDING. USES 
ANY FM XCVR. 
COMPASS GIVES 
DIRECTION. 
ARMS FOLD FOR 
STORAGE. TYPE 
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220MHZ. OTHER 
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& COUNTERSURVEILLANCE Electronic Devices 


Bugging/Phone Tapping Detectors • Caller IDs 1 
Phone Scramblers • Voice Changers • Shotgun Mies 
Vehicle Tracking • Transmitters • Locksmithing * AND MORE! i 


7-hour telephone recording system. 
Tapes phone calls automatically. $125.™ 




FDR CATALOG SEND SS.IB ID... 

P.0, Bqi 337, B uffalo, MY 14226 (716)691-3476 


SLOW SCAN TV 
with the Sound Blaster! 


Newl Copy 8,12,24,36 sec. 
B&W, 36 8.72 sec. Color (in 
B&W), Scotty 1 & 2 (in B&W) 
with your Sound Blaster 
compatible sound card. 


Requires PC, VGA 640x480-266 
colors, and Sound Blaster 
compatible card. 

ONLY $40.00-Shipping 66 
Illinois residents $2.50 tax 


Harian Technologies 

VISA $631 Aim* Dr. Depl S3 - Rockford, l||inoi* 61108 “JJJS 11 
815-388-2683 
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ARK20 

SYNTHESIZED qrp cw transceiver kit 

• Superset single signal receiver • FULL QSK 

• Synthesized to 100 Hz • Sinewave side tone 

• RIT * / - 500 Hz • 12 VDC powered 

• HP > * 10 dbm • Rugged extruded chassts 

• Sensitivity 0 3 fiV • 2K" X 5VT X 8" 

• CW crystal filter • Cods pre-wound 

• CW audio filter • Stlkscreened PCBs 

• Immediate recovery AGC • GUARANTEED TO WORK 

• 3-4 watts out • Product of USA 

Complete - just add key. power & Antenna 

20 Meter Kit or 40 Meter Kit.$289.98 

Optional ad), speed Keyer .S 39.1 

Shipping & Handling. % 8.80 

MD residents add 5% sales tax 

To Ordor Call: . 

S AS ENGINEERING MM 

14102 BROWN RD Mlllr 

SMiTHSBURG. MD 21783 ^ ‘ 

(301) 416-0661 FAX (301) 416^6631 
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Homing in _ 

Radio Direction Finding 



Photo A. Kerry Provancha KK60S brought the RADAD to the TRW swap mee 
and unscrewed the covers to reveal the antenna turning mechanism. 


Joe Moell PE. K0OV 
PO Box 2508 
Fullerton CA 92633 

Motorized Beams, 

Santa Barbara Style 

One reason that VHF hidden trans¬ 
mitter hunting is a growing activity for 
ham clubs is that it's inexpensive to 
get started. You can go on foxhunts or 
T-hunts (as these events are called) 
with the 2 meter radio you have now, if 
it has an S*meter. 

A quad, yagi, or other radio direc¬ 
tion finding (RDF) antenna is cheap, 
especially if you make it yourself from 
PVC pipe and wire or from scrap TV 
antenna tubing. Add an RF attenuator 
made from some toggle switches, car¬ 
bon resistors, and copper-clad board, 
mount the beam on your car, and 
you’re set. Such a setup is more than 
adequate to win many hunts, with 
practice. 

However, like participants in any 
other sport, T-hunters are always look¬ 
ing for an advantage over the competi¬ 
tion. Decades ago, they discovered 
that a polar display of signal strength 
versus direction gives a much better 


understanding of signal characteristics 
than an S-meter alone, particularly 
when hunting among tall buildings or 
hills that bounce and scatter 2 meter 
signals. 

“Homing In" covered theory and ad¬ 
vantages of polar displays in detail 
with actual trace photos in October 
1992. KK6CU’s home-brew mobile im¬ 
plementation of the scheme was fea¬ 
tured in the following Issue, complete 
with motorized quad and storage 
scope indicator. Now two T-hunters 
from Santa Barbara, California, have 
found a way for penny-pinching tinker- 
ers to have a polar display and motor¬ 
ized beam without the expense of a 
storage monitor and the hassle and 
noise of RF slip rings. 

Look! No Slip Rings! 

Tom King KA6SOX works in marine 
electronics at the Santa Barbara har¬ 
bor. Kerry Provancha KK60S enjoys 
mechanical engineering challenges. 
Together, they created the RADAD, 
which stands for “RAdio Detection And 
Direction" (see Figure 1). As passers- 
by admired it at a recent ham radio 
swap meet, I interviewed them and 


they eagerly told me how it came 
about. 

KK60S; “We were looking for a 
long persistence phosphor cathode 
ray tube (CRT) display, rather than a 
storage scope, because a storage 
scope needs to be cleared all the 
time." 

KA6SOX: “I happened to get some 
junk marine radars. The magnetron 
transmitting tubes had croaked or the 
high voltage boards had gone up In 
flames. They’re economically unre¬ 
pairable for marine service because I 


can't get lubes or power supplies a 
reasonable cost. Fortunately, those 
parts aren't needed for RDF." 

KK60S: “Of course, the microwave 
transmitter, receiver, and horn antenni 
were of no use, but we retained the 
rest of the radar essentially intact. Wt 
changed the antenna drive motor be 
cause we wanted different rotatioi 
speeds (see Photo A)." 

KA6SOX: “Sometimes we want U 
paint the RDF picture slowly am 
sometimes fast, depending on whs 
the hider is doing. So we used a 3< 


Amateur Radio Language Guide 


«Hundreds ol phrases, especia;, 1 y for ihe ham radio operator 

* Vo!. 1 * French. Spanish. German, Japanese. Polish 

• Vo!. 2 - Swerfsh, Italian, Portugese. Croatian, Norwegian 
■Voi. 3 - Russian. Danish. Czech. Korean. Hawaiian 

• Vof. 4 • Chinese, Dutch, Finish. Romanian. Vietnamese 

* Vot. 5 - Hungarian, Arabic, Phiffipino, Turkish, Indonesian 
Send SiO. per volume U.S.. Si 2 outside U.S. lo: 

ROSE, P.O. Box 796, Mundelein, || 60060-0796 


Speak To The World 
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CornerBeam? 



SWR < 1 .2; I across the band | 

Gain of a 15 ft Vagi 
No dimension over 7 ft 
•10 dB Front-rn Bsck Rai;o 
60 s Hall - power 3camwidth 

Mourns directly to mast _ 

Vertical or Horizontal Polarization 
2metcrs $ 145, 220 MHz $ 145. 70 cm Si 15, Dual 146/440 Si651 
Weighs only 10 lbs. Add $11 Shipping & Handling. Into St. 


AntennosWest 

Box 50062 Provo UT S4605 


Order HotLme 
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Quality Microwave TV Antennas 


i WIRELESS CABLE - IFTS ■ MMDS - Amateur V 
s Ultra High Gain 50db{+) * TtmeaWe U to 2.7 Glu 

• 55-Channei Dish System Si99.95 

• 36-Cfwme! Dish System S149.95 

• 20-Channel Dish System S124 95 

» Oct on* Cannfrca Gr«! Arta-v-4 ; -c! wttr) Ana SWsK 
■ Yagi Anernas. Ccropc-'Wft'. Ciatwn tunic Avaibfr 

• Caii Of write (SASE| for 'FREE Catalog 

r PHILLIPS-TECH ELECTRONICS 

Dish System PJJ, Box 8S33 . Scottsdale, AZ 85252 
LIFETIME (602) 947-7700 (S3.00 Credit all phone orders) 
WARRANTY Maslertart) * Vita « American £n|»c« • COD't» Quantity Pricing 
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Microprocessor Based 
Development Systems 

DTMF Decoder $89.95 

DTMF-1. Decodes, stores and downloads DTMF to 
PC. The heart of a complex DTMF controller system. 

Fox Hunt TX Controller $69.95 

FC-1. Controls 2 IDs, ID interval, delay start time. 
Programs from PC. 

68HC11 Microcontroller $59.95 

SBC-2. Develop your own microprocessor project I 
Programs in assembly completely from PC. 

All are low power CMOS. 
<30 ma, 5 volts DC. Small 
size, 3.1" X 3.6”. Complete 
documentation included. 
Add S3.50 lor shipping. MD 
residents add %5 lax. 
Pre-paid or COD only. 

LDG Electronics 

1445 Parran Road 
St. Leonard MD 20685 

410-586-2177 
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ROANOAK DOPPLER DF 



At last there is a P C. board to build the famous Roanoak 
Doppler Direction Finder. Good for locating interference! 

Ready to assemble board and components.S87.5Q 

‘Transmitter Hunting' TAB Books 323 ppg.SI 9.95 

(Tfe cabtrrnipon procedure lor the unrt can only be found m [has book ) 
Ca&crnu res<terrrs add 7 75’, Mies L3X. S2 90Sfvppng Per tiem 

Douglas RF Devices 

P.O. Box 246925 
Sacramento, CA 95824-6925 

(916) 688-5647 
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MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY 



WITH TEC-200 FILM 


JUST 3 EASY STEPS: 

• Copy circuit pattern on TEC-200 film 
using any plain paper copier 

• Iron film on to copper dad board 

• Peel off film and etch 

convenient 8 : 4 x 11 size 
With Complete Instructions 
SA T1SFA CTlOn CUARAMTEED 
5 Sheets for $3.95 10 Sheets only $5.95 
add $ 1.50 postage MY Res. add safes tax 

TheMEADOWLAKE Corp. 
Dept. TE P.O. Box 497 
Northport, New York 117G8 
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Photo B. The RAD AD display unit mounts on the floor hump. Tom made a 
front panel and mounted the RF attenuator box on a bracket for easy access. 


/oft DC motor and built a variable volt- 
sge inverter to control speed * 

KK60S: “It's difficult to find motors 
jvith adequate torque over a wide 
speed range. We use a DC gearhead 
ype about 5 inches long, about 100 
rich-lbs. torque.” 

K0OV: "How did you make the 
*adar scope show 2 meter bearings?" 

KA6SOX: "It was very simple. All 
he CRT power supply and sweep cir- 
:uitry is already there (see Photo B)." 


KK60S: "The electronic yoke in the 
display follows a resolver, which is 
geared to the antenna (Photo C). 
Whatever speed the resolver goes, 
the yoke on the CRT follows exactly. 
There is no mechanical stuff in the 
yoke." 

KA6SOX: “As the antenna turns, 
the yoke sweeps the CRT electron 
beam In a circle. In addition, the radar 
control head generates a linear volt¬ 
age ramp that sweeps the beam from 


screen center toward the edge at 
about 200,000 times per second." 

KK60S: “We compare receiver S- 
meter voltage with the ramp voltage. 
The comparator triggers a one-shot to 
produce pips, replacing the radar 
pulse. It pulses the CRT cathode neg¬ 
ative for 1.5 microseconds. The S-me- 
ter voltage compared against the ramp 
determines how far out on the screen 
from the center you get pips. The re¬ 
solver tells where on the azimuth cir¬ 
cle to put the pips." 

K0OV: “So at 200,000 pips per 
second, it looks like a continuous line 
is being drawn on the screen.’ 

KA6SOX: “Right. Full scale on the 
S-meter equals maximum deflection to 
the edge of the screen. The interface 
was done with one LM339 quad op 
amp 1C.” 

K0OV: "What about your antenna 
design?" 

KA6SOX: “We went through about 
a half dozen iterations of the antenna." 

KK60S: "We tried to make one that 
would fit inside the radar's plastic 
radome so there would be no wind¬ 
loading. But it was a negative gain an¬ 
tenna without a decent pattern. It 
would probably work on 450 MHz, but 
not on 2 meters.” 

K0OV: "So you made a full-sized 2 
meter beam to get good sensitivity?" 

KA6SOX: "Yes. We solved the ro¬ 
tary joint problem by using an AEA 
half-wave whip antenna as the fixed- 


mounted driven element. The directors 
and reflectors rotate around it. it gives 
a beautiful pattern." 

KK60S: “There are no slip rings. 
The driven element mounts on a BNC 
that never rotates, so it’s noise-free 
(see Photo D). The coax goes right up 
through the center of the waveguide 
where the radar output used to be. 
The antenna is a three-element yagi, 
made of a PVC pipe upright and 
crossbar. Two directors and a trigonal 
reflector rotate around the driven ele¬ 
ment. It’s all painted stealth black and 
sits on a rack that bolts to the car-top 
carrier (see Photo E)." 

K0OV: “Was the trigonal reflector 
used for a better pattern or for me¬ 
chanical balance?” 

KA6SOX: “Both. We had a single 
reflector at first. When we changed to 
the trigonal reflector, the lobes on 
each side dropped by 5 dB and the 
back lobe completely disappeared. 
We measured 0.7 dB more gain, too.’ 

KK60S: “Now the antenna was me¬ 
chanically balanced almost perfectly." 

KA6SOX: “But we discovered that 
mechanical balance is not the same 
as windload balance. Even with the 
triple reflector, when we were going 
down the road at 40 MPH, it would 
stall. We then added a small fin on the 
back. Now we can drive up to 55 MPH 
with no problems.” 

K0OV: "How do you shrink the dis¬ 
play size as you close in?" 


CALL NOW! 1-800-377-2339 


REPEATER MAPBO0K 

NEW! 


REPEATER MAPS 



2MMAP 
NOW 
FULL I 
COLOR! 


Use the QUICK-N-EASY 
REPEATER MAP to find the 1 
repeater you are looking for! 
HIGH QUALITY laminated 
olastic card with map of your 
state (California residents 
specify North or South CA) 
with 2m repeaters on the| 
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oack. Because it’s 
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1993-94 
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220 MHz 
440 MHz 
900 MHz 
1.2 GHz 


Our quality Repeater Maps are now 
available in book form! That’s right, 
our new book includes all U.S. 
States, all Canadian Provinces, 
Mexico, Central America and the 
Carribbean! Maps show city 
location, repeaters, highways, ham 
dealers, and tourist Information! 
PERFECT FOR TRAVEL! More than 175 

ORDER TODAY! $ 9.95 


H&KECIQHAL REPEATER MIF OVIKS 

\ whole new way to SETS AVAILABLE 

jnjoy our map cards! #]-AtqWA,OR, iB^lnv 
he regional guide 


ncludes six laminated 


#2- AZ, CA, HI, NM. NV,7X 

#3- CO. MT, ND, SO. UT. WY 
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FBenterprises 
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Ridgefield, WA 98642-8030 
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mCK-H-EASY 

SHONTWAVt 

New book includes 
everythina you need 
to know To have fun 
with shortwave racfio! 
Great book for 
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experienced listeners 
ORDER rOP 4 VT$ 9.95 


CA1ALOG $2 
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CALL FOR ALL KENWOOD 


AUNCO 



RADIOS & ACCESSORIES 
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FOR 

ALL 

AUNCO 


1COM 


STANDARD 



AEA • ASTRON • AZDEN • COMET • CUSHCRAFT • DIAMOND - KANTRONICS 
MFJ » SANGEAN ■ SONY SHORTWAVE • DRAKE « MANY MORE,,, 


NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE 
TECHNICAL, USED GEAR, INFO 203-666-6227 24HR. FAX 203-667-3561 


LENTINI COMMUNICATIONS INC. 


21 GARFI ELD ST R EET. NEWINGT ON, CT 06111 

Hours: M-F 10-6. |T ^ ■ - J MBB C.O.D.s Same Day 

SAT. 10-4 ^[2 A BHHg OK Shipping 


CIRCLE 234 ON READER SERVICE CARD 


73 Amateur Radio Today • November, 1993 63 

















































Figure 1. The RAD AD is made from a defunct marine radar display unit and rotary coupling assembly added to a 2 meter receiver attenuator, and PVCpipe yagi. 


KA6S0X: "With an RF attenuator. 
It’s based on the offset attenuator in 
QST for November 1992. We changed 


the offset to 1 MHz and use a crystal- 
controlled oscillator, plus better shield¬ 
ing." 


KK60S: “The continuously variable 
electronic attenuator has been the 
biggest single improvement to the 
whole system. It makes it easy to keep 
the display on screen. Before that, we 
used a switchable resistive attenuator, 
which was hard to use because of the 
large step sizes." 

K0OV: “Tell me about hunts in San¬ 
ta Barbara.” 

KK60S: “We have all kinds, includ¬ 
ing mileage hunts (lowest odometer 
miles wins), time hunts (first finder 
wins), and combination time/mileage 
hunts. The hider decides. Most are 
time-only. We hunt on the fourth Satur¬ 
day night of the month on 146.565 
MHz." 

KA6SOX; “A few months ago, the 
hlders wove the antenna inside a vol¬ 
leyball net at the beach. They used 
RG-174 coax, painted the color ol the 
volleyball tape along the bottom. It 
was then painted yellow along the 
pole all the way down into the sand, 
where the transmitter was buried, run¬ 
ning about 50 watts. I'm pretty sure 


the vertical pole was a non-tuned re¬ 
flector. We found the general area 
easily, and the hiders were sitting right 
there roasting wieners. The big prob¬ 
lem was finding the antenna and the 
radio." 

KA6SOX: "Some T-hunts in Santa 
Barbara have become absolutely in¬ 
sane. They’re not like Los Angeles All- 
Day hunts, where the T is miles and 
miles away. But dirty tricks by the 
hiders are allowed. They do all kinds 
of weird things, like swinging beams 
and hiding multiple Ts." 

KK60S: “I started it, I guess. On 
one hunt, we synchronized two trans¬ 
mitters. When one came on, the other 
one went off, and so on. They were on 
two different mountaintops, We were 
trying to screw up the Doppler users 
so they would get an indication thai 
went this way, then that way. My for¬ 
mer T-hunt partner has the control bo> 
for the synchronized Ts and he likes 
to use it. Other hams have come up 
with their own schemes for doing it 
too." 



Photo C. The 30 VDC motor is geared to the rotating antenna mast and the re¬ 
solver. Inside the mast is the old waveguide, which holds a stationary driven ele¬ 
ment 
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Photo D. Marine radar technician Tom King KA6SOX has taken off the yagi frame 
with parasitic elements and is holding the top of the driven element whip. 


Photo E. This lightweight vertical yagi with trigonal reflector has good gain and an 
excellent pattern, yet spins up to 140 RPM while the car moves at 55 MPH. 


K0OV: “Have you won any hunts 
with the RADAD?” 

KK60S: "I won with it in June, so l 
lid in July. When I hid, I used the spin¬ 
ning RADAD antenna in a parking 
garage downtown. I set the antenna 
jnit on the floor at a mfddle level of 
:he garage, rotating al 20 RPM. I 
ransmitled 5 watts SSB modulated 
with a pulsed 500 Hz tone, a quarter 
second on, then a half second off. I 
Nas trying to make the Doppler RDFs 
30 wacky. It didn't do that, because 
Dne guy found us in 15 minutes. But 
another hunter ended up dozens of 
niles away in the wrong direction from 
he start, and three teams gave up 
without finding it." 

K0OV: "So your system does a 
jreat job finding tough Ts. right?” 

KA 6 SOX: “It’s still experimental. 
Ve don't consider It to be a break- 
hrough, but it’s quite a step forward in 
listinguishing what is a signal reflec- 
ion and what is not. which the 
Doppler cannot do when the two are 
iqual in level. However, it requires a 
killed operator to interpret it.“ 

KK60S: “Up here in Santa Barbara, 
lunters often pulse the signal. If they 
'icked just the right pulse rate and our 
ntenna was going at just the wrong 
peed, the CRT screen became use- 
3 ss. On a couple of hunts, I was 
ulling my hair out. I could not get a 
earing, because they were pulsing 
xactly three times for every rotation 
f the unit. Since then, we changed 
ne molor control to cover 0 to 140 


RPM. With the long persistence P7 
CRT at night, you can see 15 to 20 
traces superimposed at 140 RPM." 

K0OV: “What radar models do you 
recommend for readers who want to 
make their own RADAD?" 

KA 6 SOX: "Models 2600 and 2800 
are the best. Raytheon designed and 
imported them, but they were made by 
Japan Radio Corporation. They’re also 
known as the Mariner’s Pathfinder. 
They were produced between 1970 
and 1976. Raytheon sold 35,000 of 
the 2600s worldwide, and around 
8,000 of the 2800s. 

K0OV: “Are these radars avail¬ 
able?" 


KA 6 SOX: "Sure, but who knows 
how many are still in service and how 
many are at the bottom of the ocean! 
They have longer service life than 
most radars of the ‘70’s because they 
don’t have a rotating yoke assembly 
to fail. There are probably 35 or 40 
still in use on the thousand or so 
boats in Santa Barbara harbor. I saw 
a used one being installed on a boat 
about three weeks ago." 

Let’s Try It 

After the swap meet, I rode along 
as Tom and Kerry demonstrated the 
RADAD on a beginners’ hunt spon¬ 
sored by the TRW Amateur Radio 
Club. The system worked smoothly 
and quietly, giving excellent scope 
patterns. In just a few minutes, we ar¬ 
rived at a parking lot where the hid¬ 
den signal was super-strong. 

None of us had brought "sniffing" 
equipment, so I tuned to the third 


harmonic of the hidden T signal with 
my dual-band handheld, got a bear¬ 
ing by body shielding, and started 
walking. Five minutes later, I tracked 
down the antenna 15 feet up in a 
tree. 

Tom and Kerry have found a sim¬ 
ple, yet elegant scheme for feeding a 
continuously rotating beam. Water¬ 
proofing is easy and there are no slip 
rings to make noise or cause losses. 
The main disadvantage is that only 
vertically polarized yagis can be fed 
in this manner, a problem in areas 
where hlders are allowed to use hori¬ 
zontal polarization. 

You can’t buy a RADAD, but if 
you’re a knowledgeable builder, you 
can assemble a similar system. With 
careful scrounging, you’ll preserve 
your T-hunting gasoline fund. It’s time 
to hit the swap meets and make 
friends with your local marine elec¬ 
tronics tech I HI 


Sell your product in 

73 Amateur 
Radio Today 

Call Dan Harper 

800 - 274-7373 


Viewport VGA - 

Color SSTV for IBM / Clones 

NOW 
WITH 
WB8DQTS 
FAX 
480 

OPTION 

Features: Receives 6. 12, 24 end 36 BAV. 38 or 72 and Mi, M2, Si. S2 
FULL COLOR In REAL TIME, the pictures appear on the screen as 
recslvad. Transmits 8, 12, 24, and 36 B/W and 36 or 72 COLOR. The 
software Is shareware and was crealod by John Montalbano, KA2PYJ. 
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Hams with class 



Carole Perry WB2MGP 
Media Mentors, Inc. 

P O. Box 131646 

Staten Island NY 10313-0006 

The Invention Connection 

In the July 1992 edition ol 73 Ama¬ 
teur Radio Today. I wrote a column 
called “Invention Versus Innovation." I 
discussed different techniques a teach¬ 
er can use in the classroom to help 
children develop Inventive thinking 
skills. Amateur radio In the classroom 
allows the teacher to bring out the very 
best in creativity and analytical skills in 
the students. I received an excellent re¬ 
sponse to this column from other 
teachers who shared their experiences 
with me after following some of the 
suggested activities. 

One of the interesting letters I re¬ 
ceived was from William L. Enter, Sr., 
KB5NUA, founder and past president 
of the “Invention Development Society, 
Inc.” He points out that inventing is a 
prized human trait. It sets one apart 
from others in a unique way. Few peo¬ 
ple develop their ideas to the practical 
stage and still fewer to the patenting 
stage. Congress created the Patent 


Office In 1836, yet the five millionth 
patent was granted only last year. 

William holds three U.S. patents and 
has invented at least 58 electronic cir¬ 
cuits. He says there are many opportu¬ 
nities for young minds to benefit from 
an invention program. "We could use 
some new electronic circuits,’ says 
William. 

He has been working with the Okla¬ 
homa Student Inventors Exposition 
since April 1982. This program is de¬ 
signed for grades K-12. Statewide par¬ 
ticipation has annually been as high as 
4,428. The organization teaches teach¬ 
ers how to teach thinking skills and 
problem-solving skills to their students. 
The students learn to do analytical 
thinking and creative problem-solving 
on a daily basis in all subject areas. 
The children are then required to re¬ 
search their community for an unmet 
need and to invent something which 
serves that need. They must produce a 
novel response that solves the problem 
at hand. Their inventions must be a 
simple, elegant, aesthetic solution to a 
real everyday problem. Kindergartners 
tend to do better than 12th graders. I’ll 
bet that most of the teachers reading 


this column recognize why that is so. 
One of the necessary traits to being 
truly creative or inventive is to have a 
mind-set that is basically uninhibited. 
Younger children seem more apt to 
have that. 

There is a National Creative and In¬ 
ventive Thinking Skills Conference ev¬ 
ery year, held in a different city each 
time. If you would like more information 
about the conference or about the 


Oklahoma Student Inventors Exposi 
tion, contact Ms. Betty Wright at (405 
670-3131. She is a Regent for Osca 
Rose State College in Oklahoma City 
and has a TV show called “Mall 
Counts." She teaches gifted and talent 
ed children in the Oklahoma Cit 1 
schools. The “Guidelines" brochure fc 
the contest is free to Oklahoma teach 
ers; $1 postpaid for out-of-state orders 
There is a price reduction for 10 o 
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New and Used Meters, 
Tubes, Transformers, 
Filter Capacitors 

And More ; 4|Mk 

"■t 1 FREE List Call 


Madison Electronics 

12310 Zavalla Slreet 
Houston. TX 77085 
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ONV Safety Belt With Seat Harness 
'^LJ! It $89.95 

OSHA 


w WeShi P 

Worldwide 
Order Desk Open 
7 DaysfWeek 

ONV Tool Pouch $15.95 

Add S4.00 For Handling VISA MfC CHECK 
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CABLE TV 

DESCRAMBLERS 

Best Prices in the U.S.A.! 
Guaranteed to Work! 


WE WILL BEAT ANY PRICE! 



JERROLD PANASONIC 
SCIENTIFIC ATLANTA PIONEER 

The Newest & the Latest 

DMTB-A - all Jerrold Impulse & 
Starcom series 

SA3-DFA - all Sci. Atlanta* incL 8536, 
8536+, 8580, Drop-field 
PN-3A - all Pioneer systems 

ALSO 

FTB3, SA3, TZPC145G 

24 HOUR SHIPMENTS 
30 DAY MONEY BACK GUARANTEE 
FREE CATALOG & INFORMATION 


1 - 800 - 772-6244 

M l: 16 KM 

F.S. Cable TV, Inc. Dept.: K73U3 

41QO N. Powerline Rd, Bldg, F-4 Pompano Beach FL 33073 
NO 11.OKI DA SALES! 


/ Futl Duplex Autopatch 
/ 911 Emergency Access 
/ Reverse Autopatch /Toll Restriction 
/Voice Mail / Voice ID's /BSRX10 
/Voice/Tone/DTMF Paging /Scheduler 

/Links /Programmable Courtesy Tones 
/Hardware Logic I/O /HF Remote Control 
/Morse Code Practice /Remote Base 
PCRC/2 Combines the power of your 
XT/AT platform with a high quality play and 
record voice digitizer creating the ultimate 
repeater controller. 

516-563-4715 * 

Fax: 563-4716 BBS: 286 • 1518 S3 
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CAN vom ANTENNA 
SOFTWARE DO THISP 

^ Frf . Easy to uu 

Qmckyasi 
does Bits and 
everything 
else that you’d 
expect from a 
high perfonn- 
t ■' ance yagi op- 

- i— - - i—„ . .[• • tlmzer/deslgn 

program, and 
does it with 

Blazing 

— ~ -— - -—• — Speed! 

,r> "3 «. grsr Mi gto accuracy 

A" \ Gnwf for VHFAJHF 

j'" Z Add S3 00 SSH to orders outside USA 

TAl lir'Fvraai US Cheefc or MO • 3.5 or 5.25 floppy 
Aj orders add 5 5% • SASE for into 

~|pTP RAI Enterprises wnxmeiM 

T^ J jUUi 4908 Na mtl Dr Phoenix, AZ 860S1 
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D hoto A. The Honorable Governor (Oklahoma) David Walters issues “Governor's Commendations’ 7 to the top eight winners 
and their teachers) of the 1993 Oklahoma Student Inventors Exposition. 


nore. The organization has a 501 (C)3 
ax-exempt status. 

*he Teacher’s Role 

William Enter has volunteered to 
peak with anyone who has questions 
:t (405) 376-2362. William says he be¬ 


lieves as I do that the teacher is the 
one who must set the environment for 
youngsters to leel free to explore, to 
experiment, to question, and to discov¬ 
er. It takes a special kind of teacher to 
get the point across to children that it's 
okay to be wrong or to fail at something 


once in awhile. What's Important is that 
burning desire to keep on trying and to 
experiment with new ideas. 

There are three great quotes that 
are good to use with children in a 
classroom setting. It’s always fun and 
enlightening to ask the kids to explain 


the meaning of the quotes: 

“A child is someone who will take 
over what you have started"—Abraham 
Lincoln. 

“Imagination is more important than 
knowledge; for imagination embraces 
the world"—Albert Einstein. 

“Man's mind, when stretched over a 
new idea, will never return to its origi¬ 
nal size”—Thomas Jefferson. 

I’ve been teaching "Introduction to 
Amateur Radio” to sixth, seventh and 
eighth graders for more than 13 years 
now, and I am always amazed at the 
creative and inventive projects the chil¬ 
dren do in the radio program. I often in¬ 
vite guest speakers in to my classes. 
Many hams that we speak with on the 
air are more than willing to come to the 
school and share their experiences 
with the kids about things they have 
built or created in their shacks. It's a 
great motivator! 

Please write and let me know if your 
class has a future Edison in it. Let’s 
share ideas that are successful; ideas 
and activities that motivate children 
to be creative are what we’re all look¬ 
ing for. You can always get good ideas 
on the “CO All Schools" net with Gor¬ 
don West WB6NOA and myself on 
Tuesdays and Thursdays at 12:30 EST 
on 28.303 MHz, after 10 minutes try us 
on 21.325 MHz. We'll be listening for 
you! Q 


From RC_ 

Computer REPEATER 
Concepts CONTROLLER 


• Autopatch* Reverse Autopatch 
• User Programmable CW ID, 
Control & User Codes & Timeouts 



Manual with schematics • 90-Day Warranty 
Wired & Tested w/ manual.... $239.95 



| Micro Computer Concepts 
' 8849 Gum Tree Ave. 

I New Port Richey, FL 34653 


813 - 376-6575 


* 


0 
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RACK AND CHASSIS BOXES 






E9 




KrU 

IftiHUJ 


Em 


IMU 

4x3x2 

16.50 

1RU7 

ll*7» 1.75 

33.10 


MC-2A 

5x3x2 

18.75 

IRUIO 

t9 x 10 x 1.75 

35.25 


MC-3A 

8x3x2 

20.95 

2RU5 

19 x 5 x 3.6 

33.10 


MC4A 

4x4x3 

16.75 

2FBJ7 

10 x 7 x 3 5 

35.25 


I4C5A 

6x4x3 

20.95 

2RUIO 

10 x 10 x 3.5 

37.50 


UC-flA 

8x4x3 

23.15 

3RUS 

19 x 5 x 5.25 

41.90 


MC-7A 

4x7x4 

20.95 

3RU7 

19 x 7 x 3.25 

44.10 


I4C-6A 

6x7x4 

23.15 

3RU10 

19 x 10 x 5.25 

4650 


UC-9A 

6x7x4 

25.75 


USA AND CANADA ORDERS (BOO} 634-3457 


pal pax onoeRS (ioo» 5512740 

p^-ll SESCOM, WC.. 2100 WARD OFtVE 
llUl HENDERSON. NEVADA 69015 USA 
TECHNICAL HELP ( 70 ?) 5553<0 


W tA M*0 WO C«OERS 

»«>PEDGnOLNDAT 

no Charge l*a states] 
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Why buy a TNC? 

PC HF FAX+PC SWL $179.00 


SPECIAL COMBINATION OFFER 


For a limited t~e if you order PC HF FAX 539 (see our 
cthe- as n re issue! you car asa ou r n ew arc mprcved 
PC SWL 3 2 'or SSC CC instead of clt regu-ar lew sree of 
$99 00 

PC SWL centals t-e ha-aware senwa^e. “struct-o^s 
a r s frequency !-sis '-eeaed :c a o.v yo- *0 receive a vast 
variety cf si-a:a b'cadcasts vansmitec over snertwave 
rac c A : you need -s any IBM PC zr compatible com^te' 
a'-d a- SS8 s~cmvave rece ve' The product cc-ns-sts c* 
Demodulator 

Digital Signal Processing Software 
200 Page Tutorial Reference Manual 
World wide Utility Frequency List 
Tutorial Audio Cassette with Samples 

PC SWL automatically decodes Morse code. RTTY 
AMI OR. SITOR NAVTEX and ASCII 

PC SWL lets you tune in on world press services 
meteorological broadcasts, ham radio operators, coasia 1 
shore stations, aviation telex and much more digital action 
on the shortwave bands Why pay for another expensive 
box when a srnnpie interface arid your PC can co the job 7 
ADVANCED FEATURES; 

Tuning Oscilloscope 
Digital Waveform Presentations 
Autc Calibration and Code Recognition 
Continuously Tunaoie Filer Frequencies 

Var ao e s-ift 

Adiustab e CW F ter Sensravty 
Unattended Captu-e anc P-m* -3 
integrated 1 ext Es tc' 
integrated Lee and Database 
Sr.e” to DOS aocrcat o-s 
Seamless integral PC HF Fscsmve 

Call or write for our complete catalog ot products. 
Vlsa & MasterCard welcome 


Software Systems Consulting 

615 S. El Camino Real. San Clemente, CA 92672 
Tel:(714)498-57814 Fax:(714)498-0568 
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MORSE CODE MUSIC! 


SENSATIONAL NEW WAY TO LEARN 
CODE—Do Aerobics, Sing. Jog, or Drive 
while learning code! A fun & easy way to 
learn or retain Morse Code skills. Now the 
secret is yours with this amazing syncronized 
breakthrough! Great for Novice, Technician 
or the classroom. Order: 

“THE RHYTHM OF THE CODE” 

Version 2 cassette today! 

Send $9.95 and we'll pay the shipping to: 

KAWA RECORDS 

P.O. Box 319-ST 
Weymouth, MA 02188 

Check or money order only We ship 2 ll orders within 5 days. 

Overseas please add S2.00 for air mail 
MA residems add 5“* sales tax. 
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SPY ON THE EARTH 

See five on 
your PC 
what 

satellites in 
orbit see 

Capture live breathtaking images of the Earth for lun or 
profit. Zoom m up to 20X Send $39 check or M 0. ($45 air. 
$50 overseas) lor our fantastic 12 diskette set of 
professional quality copyrighted programs (IBM type) that 
does satellite tracking, image acquisition, image processing. 
3-D projections and more Direct reception from the 
satellites guaranteed wohdwtde without a satellite dish. 
Schematics included for interface For FREE information 
log-on to our bulletin board anytime at; (718) 740 3911. 

VANGUARD Electronic Labs 

Dept. A. 196-23 Jamaica Ave. 
Hollis, NY 11423 Tel.718-468-2720 
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Michael Bryce WB8VGE 
2225 Mayflower NW 
Massilbn OH 44646 

Small, crystal-controlled transmitters 
like the Ryan Communications exciter 
described the other month are great fun. 
Crystal control does have one drawback, 
however: You're stuck on one frequency. 

At first I was working on a simple 
VFO for the Ryan exciter. After a few 
days on the bench, my simple VFO be¬ 
came rather complex. My Ryan exciter is 
on 30 meters, so the need for a wide fre¬ 
quency swing seemed like overkill. A 
better, and perhaps simpler, way to 
move around the 30 meter band was to 
swing the crystal’s frequency—a VXO. 
The Ryan exciter’s oscillator will not al¬ 
low VXO operation as is, so I tried sever¬ 
al different variable capacitors in series 
with the crystal, with lackluster results. I 
then tried building a completely new and 
different oscillator on a small piece of 
perfboard. I really did not want to make 
major changes to the Ryan exciter, so I 
built a second board containing the 
VXO. 

The oscillator Is broadband, thanks to 
T1. An 2N5179 will develop more than 
enough umph to drive the Ryan exciter. 
If you don’t have a 2N5179, a metal 
case 2N2222A will work fine, too. The 
output of Ql goes to the broadband 
transformer T1. The primary of T1 con- 
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Low Power Operation 

sists of 20 turns of #26 enamel wire on 
an FTP37P43 core. The center tap is at 
13 turns from the collector end of T1. 
The secondary has four turns of #26 
wound over the entire core. Don't bunch 
this secondary winding all up on one end 
of the core—spread the turns over the 
entire core. 

The resistors on the output of T1 
place a slight load on the oscillator. A 
0.01 pF capacitor couples the output 
from the oscillator into the Ryan exciter. 

You can use any variable capacitor for 
Cl as long as you don’t go over 50 pF. 
Use a good quality capacitor for Cl as 
you’ll be running it back and forth 
through its range a great deal. A double¬ 
bearing capacitor would be grand, but 
they are kind of hard to find. Check with 
KA7QJY Components (P.O. Box 7970, 
Jackson WY 83001) for his fist of vari¬ 
able capacitors. 

The crystal used for the VXO should 
be a fundamental crystal in an HCP25/U 
holder with a parallel resonance of 20 or 
30 pF. Don’t get high tolerance crystals— 
tolerance of 0.01% is fine for the VXO. 
Crystals mounted in the FT-43 holders 
do not work well with VXO circuits. 

There are two methods of getting the 
oscillator to talk to the Ryan exciter. Ei¬ 
ther one will work, and both require some 
changes or additional circuitry to work. 

The best method is to re-work the 


crystal oscillator of the Ryan exciter to 
work with the new oscillator. I tried to 
couple the new oscillator into the base 
of the Ryan oscillator. This will work if 
you're really Into mtlliwatting (I was only 
able to get about 300 milliwatts from the 
exciter). 

To get full exciter output you'll need 
to change some components in the 
Ryan oscillator. The first step is to 
change the 820k resistor on the base of 
the oscillator transistor, 2N4124, to 10k. 
Remove the 270 pF capacitor from the 
base of this transistor, too. These two 
changes now make the oscillator on the 
Ryan exciter into a buffer/amplifier. You 
can still key the exciter as usual by 
grounding the emitter of the 2N4124. 
Connected this way, the output of our 
VXO, coupled to the base of the 2N4124 
on the Ryan exciter, will provide opera¬ 
tion exactly like a crystal-controlled ex¬ 
citer. 

There is one catch In running the 
VXO and Ryan exciter this way: You 
have to keep the external VXO running 
all the time. You key the Ryan exciter by 
grounding the emitter lead of the 
2N4124. This normally keys the crystal 
oscillator. Since we’ve changed the os¬ 
cillator into an amplifier, the external 
VXO must run continuously. There are 
two fixes to this problem. First, just key 
the Ryan as usual and let the VXO oscil¬ 
lator run all the time and remove power 
to it during receive. Or, you can short the 
key fine on the Ryan exciter and key the 
VXO. To key the VXO, you’ll need to add 
a keying transistor in series with the 
VCC line. A simple 2N3905 will suit the 
bill here. I went into a bit of overkill and 


used a 2N4037 to key the VXO. 

Since you may have to add the key¬ 
ing transistor to the VXO oscillator, you 
can then use a second method of cou¬ 
pling the output of the VXO Into the 
Ryan exciter without swapping out parts. 
Simply couple the output of our VXO os¬ 
cillator Into the Ryan exciter directly tc 
the driver transistor. Add the VXO drive 
directly to the base of the 2N5089 drivei 
on the Ryan exciter. When you do this 
you must key the VXO as the driver wil 
amplify whatever it sees and pass it tc 
the final. You can key the VXO oscillatoi 
and you don’t have to mess with the 
Ryan exciter except for one shielded ca 
We from the VXO, 

Add an Amplifier 

Because you'll not have the benefit o 
the extra stage of buffering between the 
VXO oscillator and the driver stage, yoi 
may want to add a small buffer amplifier 
I have not tried this but it seems like i 
good idea. The schematic shows such t 
circuit taken directly from the QRI 
Handbook published by the ARRL 

Thls is an easy project to build oi 
perfboard—a PC board isn’t necessary 
Just keep component leads short and di 
reel Test each circuit before you start oi 
the second one. Be sure you have th» 
Ryan exciter running on a crystal befon 
you start removing parts from its circu 
board. Remember, when your solderin' 
iron hits the PC board of the Ryan ex 
citer, the warranty goes up in smoke. 

There you have it VXO operation fc 
the Ryan exciter. This will really brin 
out the QRP bug now that you are n 
longer rock-bound. R 



D&V) 

Electronic Corporation 


DEL 43 


Thruline Directional Wattmeter— 
The worldwide standard in 
directional wattmeters . 

• Accurate within + /-5% of full scale 
reading. 

• Measures forward or reflected power in 
coaxial transmission lines under any 
load condition. 

• Power range from lOOmW to lOkW, 
frequency range from 0.45 to 2300MHz. 

• Utilizes Bird’s ”QC” quick change 
connectors for interchangeable field 

| operation without recalibration. 

• Built-in remote-reading capability. 

• Peak reading version available. 

Call or write today for more details on the 
industry Model 43 wattmeter and to receive 
a complete Bird catalog. 


30303 Aurora Rd., Cleveland, OH 44139 U.S.A. • (216) 248-1200 
TLX: 706896 Bird Elec UD • FAX: (216) 248-5426 
WESTERN REGION OFFICE: Ojai, CA • (805) 646-7255 
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“FIBERWHIPS” 

Mobile HF Antennas 



MODEUMTR MHZ 
HFA 6 50.0-54 0 

28.0-29 7 
24 89-24.99 
21.0-21.45 
18.1-188 
14 0-14 35 
10.1-10.15 
7.07.3 


HFA 10 
HFA 12 
HFA1S 
HFA 17 
HFA20 
HFA30 
HFA40 


HFA75 3.54.0 



$16.50 

EACH 

+ S5.00S&H 
(SC Roaidonts Add 
5% Soles Tax) 

Check m Advance 
or C.O.D. 

HEAVY GAUGE 
NICKEL CHROME 
BRASS FITTINGS 
250 WATTS POWER 
APPROX. 8’LENGTH 
AVAIL. IN BLACK 

ASA 

PO Box 3461 
MyrtleBeach.se 29578' 

1 - 800 - 722 - 2681 
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Packet & 


Jeffrey Sloman N1EWO 
P.O. Box 636 
Franklin IN 46131 

Getting Started in TCP/IP, 
Part 2 

Last month we started a series of 
articles on TCP/IP over ham radio, in¬ 
cluding how to do it. The first install¬ 
ment explained what TCP/IP is. and 
vhy it has advantages over the more 
amiliar AX.25 “packet" protocol that 
nosl hams use. This month we‘11 talk 
iboul what you need to set up a 
vorking TCP/IP station and where to 
get it. 

TCP/IP (Transport Control Proto- 
:ol/lnlemet Protocol) is a way of mov- 
ig various sorts of data in various 
orts of packages. Associated with 
IP' are a number of protocols for 
loving mail, bulletins, and data 
les—as well as ways of connecting 
Dr real-time discussions. We’ll ex- 
lore all of these in this series. First, 
f course, you need to be able to con- 
ect to the world of IP. What do you 
eed to do this? 

The "normal" packet radio protocol 
\X.25) is usually built right Into the 
ardware that a ham buys for "pack- 
t.” The TNC (Terminal Node Con- 
oiler) has a small processor and 
ome lirmware in ROM (Read Only 
lemory) that can talk right to a dumb 
irminal and radio. All that is needed 
to connect the pieces together with 
ie appropriate cables and the station 
on the air, 

While TCP/IP uses pretty much the 
ame pieces as an AX.25 station, the 
«bs get switched around a bit. 
lough the AX.25 station frequently 
mploys a computer as Ihe dumb ter- 
inal, it doesn't need to. Anything 
at can “speak” RS-232 will work. For 
i IP station, though, the computer 
kes over most of the “thinking” from 
e TNC. The IP software puts the 
SIC into KISS (Keep It Simple, 
upid.) mode and handles all of the 
otocol business. 

ie Computer 

Just how much machine do you 
;ed to run IP? The answer to this 
lestion varies a great deal, depend- 
g upon what you intend to do. 
CP/IP stations run the gamut from 
igle-user setups that only operate 
ctients—users of other stations—to 
1-blown multi-service hosts (PBB- 
;). Nearly any computer is capable 
operation in the first category. Vari- 
ons of NOS (the original TCP/IP 
ftware from Phil Karns KA9Q) are 
ailable for just about every personal 
mputer, and for UNIX on many plat- 
ms. Because of the overwhelming 
elihood that you are using an MS- 
)S-based computer, that is what we 

1 concentrate on. However there 

2 also versions for the Amiga (an- 
ler popular computer among hams) 
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readily available. In addition, the pro¬ 
gram we will discuss most— JNOS 
from WG7J—is available in source 
code form. If you can use a C compil¬ 
er, you might just be able to whip up a 
version for your own machine. 

NOS and its variations are de¬ 
signed to be multitasking. That is, they 
run several processes simultaneously. 
In practice this means that there are 
separate, tiny programs doing a vari¬ 
ety of things—apparently—at the 
same time. Since there is only one 
processor in your machine, what is re¬ 
ally going on is a time sharing affair. 
Process 1 uses the CPU, then pro¬ 
cess 2, then maybe process 3 or even 
1 again. From the user level the 
events that result from these process¬ 
es appear to occur at Ihe same time. 

All this activity requires as much 
memory as it can get. Unfortunately, 
the versions of NOS that you can get 
today are not capable of using extend¬ 
ed or expanded memory. They will 
use as much of the lirsl 640K as you 
can give them, though. So, the first re¬ 
quirement for the IP station PC Is 
640K base memory. 

As you might have guessed, multi¬ 
tasking is very CPU-intensive as well. 
This means that an IP station PC will 
be happier with a faster CPU. The 
simple rule is: The faster the better. 
Slower CPUs will produce various 
sorts of errors when they are loaded 
down with IP activity. Remember that 
the IP station must listen to you and 
the radio at the same time as it does 
its housekeeping. The station's use 
determines this load. A full-service 
host will run reasonably well on a 
286/12 computer, but much better on 
a 386/25. 

The programs and data files need¬ 
ed to run NOS are not that large. You 
could conceivably run an IP station on 
a floppy-based machine. On the other 
hand, even a small hard disk is a big 
improvement. Also, if you intend to 
run a full-service host, you will proba¬ 
bly want to offer files for FTP (File 
Transfer Protocol) download. You'll 
need someplace to keep these. 

The TNC 

A TNC for IP station use does not 
need to be anything special. Basic IP 
operations at 1200 baud on VHF/UHF 
can be done with any TNC that offers 
KISS mode operation. The least ex¬ 
pensive boxes, like the PK-88 from 
AEA, do just fine at this. However, if 
you are in a high activity area, or want 
to run a full-service host on a "back¬ 
bone," you'll want to consider fancier 
options. 

Most activity in the digital ham ra¬ 
dio world today run at 1200 baud. This 
is the normal data rate for AX.25, and 
is standard on just about every TNC 
you can buy. Higher data rates are 
generally more desirable, but 1200 is 
entrenched. The backbones, though, 


usually run at 9600 baud or faster. 
There is a trend to faster user port 
speeds with a considerable contin¬ 
gent proposing a just right to 9600 
baud. How does this affect your 
choice of TNC? Just keep this in 
mind, and think about something that 
can be upgraded to a higher speed, 
even if you don’t do it now. 

The Radio 

As far as radio choice is con¬ 
cerned, IP adds nothing to the re¬ 
quirements. A good choice for packet 
is a good choice for IP. When looking 
for a radio, keep these requirements 
in mind: 

Choose something modern. 
While a used radio is just fine, it 
should be a newer model if possible. 
Digital radio requires the radio to 
switch from receive to transmit very 
frequently. The delay in going be¬ 
tween modes Is called "switchover" 
time. This delay needs to be as short 
as possible to ensure good perfor¬ 
mance. 

Choose something powerful. 
Though you can use a handheld for 
packet or IP, it is a risky proposition. 
For a radio LAN (Local Area Network) 
to work right, every station (called a 
node in LAN terminology) must be 
able to hear every other. With a low- 
powered station on the net, disruption 
and unreliable connections are likely. 
The power requirement varies with 
the particular LAN. The lurther the 
nodes are spread geographically, the 
more powerful the transmitter needs 
to be. II you are thinking about using 
an amplifier on a handheld, consider 
this: It may not switch fast enough to 
work at higher speeds. While even 
COR (Carrier Operated Relay) style 
amps usually work at 1200 baud, at 
higher speeds the switchover time of 
many amps will be too long. 

Choose something sensitive. 
This is just the flip side of the power¬ 
ful requirement. A sensitive receiver 
will help to improve the station’s per¬ 
formance on the LAN. 

Choose a good antenna. With 
good "ears” your receiver and trans¬ 
mitter will operate more efficiently. 
You need an omnidirectional antenna, 
NOT a beam. Remember, all the oth¬ 
er stations have to be able to hear 
you for things to work right, A beam is 
only appropriate in a limited number 
of cases. Put Ihe antenna up as high 
as you can and use good coax—re¬ 
member that loss goes way up with 
Irequency. 

The Software 

The rest of the articles in this se¬ 
ries will discuss installing, configuring, 
and maintaining JNOS—a full-service 
variation on KA9Q NOS. The exe¬ 
cutable is for MS-DOS-based ma¬ 
chines, and is frequently updated by 
the author, Johann WG7J. I chose to 
use this implementation for several 
reasons: 

It is popular. 

It is widely available. 

It has a stable working version with 

very few bugs. 


It has all the features needed for a 
full-service host. 

It will work as an Internet gateway. 

It has a reasonably good user inter 
face. 

I am using it here. 

JNOS offers all of the host and 
client services currently available for 
amateur TCP/IP. For the end user, it 
offers a decent user interface, a split¬ 
screen terminal for AX.25 connects. 
POP mail (more on this later), and up 
to nine concurrent sessions with hot 
key switching. For the PBBS operator, 
JNOS offers superb mail connectivity 
(normal packet mail plus SMTP and 
POP servers), excellent security. 

My choice of JNOS should not be 
construed as disparaging to any other 
NOS implementation. There are lots 
out there, and all have strengths and 
weaknesses. Each implementation is 
slightly different, so I had to choose 
just one. If you have a machine for 
which JNOS is unavailable, don’t fret. 
You can get the source and compile a 
version—or you can find something 
else that works. While another imple¬ 
mentation will not be identical, above 
the detail level you will still find the in¬ 
formation presented here useful. 

Getting JNOS 

We will be working with JNOS ver¬ 
sion 1.07b. I will offer two ways to get 
it but, with a little ingenuity, I am sure 
you can find it elsewhere. First, if you 
have anonymous FTP access to the 
Internet, you will find the MS-DOS ex¬ 
ecutable and source at: 

ucsd.edu 
In the directory: 
\hamradio\packet\tcpip\jnos 
The files are: 

jnos107b.exe (executable) 
jnos107b.zip (source) 
jnosdoc.zip (documentation) 

Get the executable and documen¬ 
tation files. If you want to compile a 
special version, get the source. 
(NOTE: If you don't know what “FTP” 
is. don't worry—just go on to the next 
option.) 

The second way to gel the files is 
from the 73 BBS. Be warned that the 
BBS can only do 2400 baud, so this 
will take awhile. The 73 BBS can be 
reached at: 

603-924-9343 (8N1) 

When you connect, follow the in¬ 
structions and provide Ihe requested 
information. When you get to the main 
menu, choose “P for file area, and “9” 
for packet. The executable and docu¬ 
mentation will be there. 

Next Month ... 

. . . we’ll actually install the soft¬ 
ware and start to configure it. While it 
is not a trivial operation, I Imagine 
many of you will be on the air at that 
point. In the meantime, you might 
just try getting on the air without my 
help. Don’t let it frustrate you: The 
docs can be confusing and the setup 
is not intuitive. Good luck! 73 de 
N1EWO B3 
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The N8EWV R/C Plane 

Thanks to the ever-shrinking size ol 
ATV transmitters and TV cameras, a 
number of enterprising ATVers have 
been successful in flying their systems 
onboard modest sized R/C aircraft. 
This month I’d like to share some of the 
innovations that Larry Hillier N8EWV of 
Beloit, Ohio, has designed into his R/C 
ATV plane. 

Starting out with plans for a Hobby 
Lobby Telemaster (eight-foot wingspan). 
Larry built his plane from scratch, 
eventually adding wing tanks (hall- 
gallon fuel capacity) to his current 
plane to allow for extended flight. The 
original model was powered with a 
four-cycle Enya 120 engine, but has 
been replaced with a 1.6 hp Zenoah 23 
two-cycle gas engine (essentially a 
converted chain saw engine). This new 
engine allows him to use an inexpen¬ 
sive gas/oil mixture instead of the very 
expensive glow luel common to most 
R/C planes. 


The ATV Section 

Larry installed most of the ATV 
equipment in the rear of the plane. His 
system consisted of a P.C. Electronics 
TXA5-RC 1 watt transmitter, an FMA5 
audio subcarrier board and a Canon 
UC-1 color camcorder. The camcorder 
was placed Just under the wing in the 
cockpit, facing out the side window. Lar¬ 
ry can control the viewing angle of the 
camera through the use of a servo 
which moves the camera from the hori¬ 
zon to about a 45-degree downtilt. 
Since he uses a Futaba six-channel 
PCM R/C controller (50 MHz band), he 
had some extra channels to control the 
camera angle and to turn the ATV 
equipment on and off remotely. 

Airborne Simplex Repeater 

In addition to his ATV station. Larry 
put an ICOM 2AT and a U.S. Digital 
simplex repeater controller in the front 
section of the plane. With 32 seconds of 
recording capacity (in the high quality 
audio mode), the plane now acts as an 
airborne repeater during each flight. 
Since the simplex repeater is set up on 
the ATV calling frequency of 144.34 
MHz, this works well in alerting area 
ATVers that the airplane is up and flying. 


Larry has had some very long-range 
contacts using the plane as a repeater. 
Several stations as far away as West 
Virginia (over 100 miles away) have 
worked through the plane during some 
recent flights. Since there was some 
confusion as to the operation of a sim¬ 
plex repeater, Larry now operates the 
repeater with an output on 144.34 but 
has the input 600 kHz up on 144.94. 

The Antenna System 

Since he has a variety of transmit¬ 
ters onboard the plane, Larry had a re¬ 
al challenge deciding where to place 
his antennas to reduce interference to 
his R/C receiver. He finally mounted an 
Old Antenna Labs Mini-Wheel antenna 
(omni-horizontal ATV) under the plane 
just below the tail. The 2 meter anten¬ 
na consists ol lour radials strung along 
the fuselage and into each wing. The 
driven element Is a 5/8-wave length of 
piano wire that dangles just below the 
landing gear. This flexible piece of wire 
simply scrapes harmlessly along the 
ground during takeoff and landing, but 
pops out directly under the plane dur¬ 
ing flight. 

After providing the maximum sepa¬ 
ration for the antennas, Larry mounted 
the two transmitters and the R/C re¬ 
ceiver as far apart as possible. He also 
shielded the R/C receiver The final 
configuration had the ATV transmitter 
in the tail of the plane, the R/C receiver 
in the middle and the 2 meter simplex 
repeater in the front. He can now fly 


the plane so far from him that it is ; 
mere speck in the sky without any los: 
of control due to interference. 

Long Duration Flights 

Larry often flies his R/C ATV plan* 
right around sunrise and sunset. H* 
has received numerous reports of ex 
cellent video from stations all ove 
northeast Ohio. Many of the report 
come in via the onboard simplex re 
peater. There’s nothing like creatin 
your own 500-foot tower to increas 
your ATV range! 

Now that he has a half-gallon fu( 
tank, he can fly lor upwards of 1.7 
hours. His most recent duration attemf 
flew for 1-1/2 hours and he still had 2 
ounces of fuel left! At the end c 
September (the month this column wa 
written), Larry plans to fly his plane ove 
a 60-mlle path from near Warren, Ohk 
all the way up to the shore of Lake Erie 
He will follow along underneath th 
plane while riding in the back of picku 
truck wilh a TV set and R/C transmitte 
He plans to keep the plane in sigf 
(both visually and via ATV) throughoi 
the flight. Since the plane is capable < 
55 mph airspeed, there should be mor 
than enough fuel for the whole flight, 

Larry Is planning another R/C AT 
plane. This one will be a seaplane wi‘ 
the engine mounted above the win< 
There will be a movable nosecone th. 
will contain the TV camera and will a 
low the camera to pan up and dow 
(similar to the Concorde’s nose se> 
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°hoto A. Larry Hillier N8EWV with his eight-foot wingspan model airplane. This Photo B. Larry Hillier N8EWV prepares to fly his live camera ATV R/C airplane, 
ilane includes a live camera ATV system as well as a simplex 2m FM repeater 


ion). The camcorder controls will be 
emotely controlled via fiber optic lines 
o a touch-tone decoder, so that all 
unctions including zoom can be oper- 
ited from the ground. 


The KD8PE ATV Repeater 

If you are traveling through north¬ 
eastern Ohio and would like to talk with 
Larry N8EWV about his ATV plane, you 
can usually find him, as well as the 


local Youngstown/Salem. Ohio, ATV 
group, working through the KD8PE 
ATV repeater during their weekly 
ATV net every Thursday evening at 9 
p m. local time. The KD8PE ATV re¬ 
peater is located on a 190-foot tower 


in Beloit, Ohio (439.25 MHz in¬ 
put/426.25 MHz out). They use 144.34 
MHz for their ATV talk frequency. Also, 
a number of the ATVers in the area 
monitor the high profile 146.865 (-600) 
repeater. Q 
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C. L Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Ave . 

San Diego CA 92119 

Microwave Construction 
Practices 

Let's continue where we left off last 
month when we covered the construc¬ 
tion of a basic SSB system. This 
month I would like to continue with the 
construction of some basic elements. 

I will be going into detail on construc¬ 
tion techniques for successful pro¬ 
jects. describing some useful tools. 
A lot of questions need to be an¬ 
swered for those just starting a pro¬ 
ject—but not all can be anticipated. 
However, with luck, this column 
should put some of the construction 
detail questions to rest. 

Let’s start by discussing some 
tools and equipment necessary for 
modifying (or performing brain surgery 
on) some of our microwave circuitry. 
Most of these tools must be small or 
miniature due to the compactness of 
most microwave circuitry. A basic 
bench setup consists of diagonal pli¬ 
ers. long-nosed pliers, and various 
screwdrivers. The soldering iron 
should actually be a good soldering 
station. By that I mean a temperature- 
controlled soldering iron. That’s one 
key pointer for good construction: a 
low-voltage soldering station. 

It pays to search out the nearest 
"beauty junk box," which is usually 
found close to the bathroom mirror. 
What we’re searching for are a couple 
of small pairs of tweezers. I procured 
mine from the local drugstore in the 
cosmetics section. The ones from 
Revlon are the best, but they carry a 
good price tag. I selected one that 
had a large, stout hand-hold section 
and then formed down into a small 
narrow end section, with a total length 
of about six inches. They worked out 
well for selecting components and po¬ 
sitioning them on PC boards. 

An alternate method is to just 
dump the component onto the PC 
board, then try to position it into place 
with a toothpick, using shuffle-board 
action. It’s not the best but it will work 
In a pinch. I prefer the tweezers. Part 
of my trick in using them with very 
small components lies in the PC 
board preparation. Here I am talking 
chip resistors and capacitors and oth¬ 
er small surface-mounted parts. Next, 
I will cover semiconductors and the 
method used to place them on a PC 
board. 

Positioning Small Components 

The real question is: How do you 
successfully hold a squirming chip re¬ 
sistor or capacitor on a PC board 
when it’s only 0.050" square? Their 
small size makes them hard to posi¬ 
tion in place for soldering. Well, that’s 


VHF and Above Operation 

partly where the tweezers come into 
play, but the secret is PC board 
preparation. If the board is home¬ 
brewed like the ones you or I make, 
they need two preparation steps be¬ 
fore soldering. This is not 100% nec¬ 
essary but it can make It easier to 
place chip components on PC boards. 
Besides, it doesn’t hurt to make the 


project look a little nicer, The first step 
In board preparation is to apply a thin 
solder coat on the stripline traces to 
help in the component soldering oper¬ 
ation. This step is performed before 
any components are mounted on the 
PC board. A solder-coated PC board 
is easy to solder and this step also 
helps to prevent oxidation of the cop¬ 
per surface. 

The solder coat operation can be 
performed with any small soldering 


iron. The board is first lightly coated 
with liquid rosin. You can use a small 
paint brush similar to a watercolor 
brush to apply the rosin to the copper 
traces. However, I prefer to wet my 
finger with rosin and apply it with a 
rubbing action on the copper traces. A 
liberal amount will work OK. but a little 
dab will do just fine. 

Once the rosin is applied, use a 
soldering iron with a small amount of 
solder and gently rub the solder onto 
the trace. You will notice that using 
rosin helps the solder to flow, so you 
don’t need to use as much. As you 
move the soldering iron, add solder 


only when necessary to fully coat the 
trace. In this way the PC board will 
become fully coated with a very thin 
layer of solder on the traces and 
ground surfaces. This will give your 
PC board resistance to oxidation and 
help in the soldering of chip compo¬ 
nents. 

I can’t stress this enough: Use sol¬ 
der sparingly. A very small amount 
can be spread across the trace with 
the aid of some excess rosin. Leave 


the excess rosin on the board at this 
time as it is somewhat sticky and wii 
hold a part once it’s positioned on tht 
board. If you want, recoat the trace: 
on top of the solder with a light coat c 
rosin to help hold chip components 
You will probably have to try severe 
of these methods out and find whicl 
ones you like best. It’s an individuc 
thing. 

Chip components are soldered os 
the trace at one end of the chip. First 
wet the trace with solder in front of th< 
part. Use a small amount of soldei 
then with a toothpick in the other harv 
hold the part in place and draw th< 
melted solder pool just In front of on 
edge of the part up to and over th- 
top of the chip component. Use 
sweeping motion over the top of th 
part. Inspection with a magnifyin 
glass should show a good solder joir 
looking like a ramp up to the shouldf 
of the chip component (see Figure 2 
If the part moved, re-solder and repc 
sition it before soldering the other en 
of the component. Once one end t 
the component looks OK, solder th 
opposite end ol the part to complet 
installation. Do the same for all corr 
ponents that you need to install, e> 
cept the diodes and transistors (< 
FETs). Don’t worry about the mess 
rosin at this time. 

When you are ready to mount yoi 
diodes and FETs some special prf 
cautions are necessary. For mo: 
diodes this is not a problem; howeve 
for some signal diodes and expense 
Schottky types precautions don't hui 
The diodes and FETs should be hai 
died with proper static precaution 
taking care not to destroy these par 
before installing them in a circui 
There is no need to fret about stall- 
sensitive components as the precai 
tions for using them are not too di 
manding. Mounting them with 
grounded work station will remove tf 
static voltage. 

Removing the Rosin 

When the other components a 
mounted it’s lime to remove the rosi 
which looks quite sloppy on the boar 
Removing rosin is important becau: 
it can have a detrimental effect on tl 
board. It can de-tune the microwa’ 
stripline and cause excess loss. It c; 


PC Board 
Stripline Side 


t=h 


Dots = Gold Metalization Over 
Ceramic Case Of FET 


PC Board 


PC Board 


Ground Side Of PC Board 


Figure 1. Insert the FET and solder the gold metalization to the bottom of the PC board and to the top source traces. V 
want to take the shortest possible path to ground to find the lowest possible source lead impedance. 



Photo A. This unit has been modified countless times and the FET, is still perform¬ 
ing welt. The circuit is a 10 GHz amp, modified into a 10 GHz mixer. The circuitry 
at the bottom is a bias supply. 
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Figure 3. Using "C straps" made from thin copper foil. 


ilso attract the most undesirable ma- 
erial and stick to it, further detuning 
'our circuit. 

The best method to remove this 
jrungy (rosin) is to use a small 
lumber's acid brush dipped in alco- 
tol. These brushes are available in 
nost hardware stores for about 20 
=ents each. Wash the PC board with 

Dip the brush in rubbing alcohol 
tnd apply it to the PC board on a 
light slope to allow the liquid to run 
iff the bottom of the board. Continue 
o apply with a rubbing motion with 
ne brush, dipped in alcohol frequent- 
r, until all the rosin is removed. 

For small PC boards, hold the 


board above a glass ashtray, using it 
for a container for the alcohol. Use a 
small amount of alcohol; a capful or 
two Is sufficient. Alcohol is flammable 
so keep it away from heat sources. 
You might need a second rinse to give 
the board a very clean appearance. 
Once the board is clean, air dry it or 
wipe it dry with a rag before mounting 
the semiconductors and FETs. Always 
use the grounded static-free work sta¬ 
tion for this operation. 

Other Tools 

Now, here are some of other tools 
to get, besides the tweezers: magnify¬ 
ing glass or eyepiece, some tooth¬ 


picks, liquid rosin, plumbers’ small 
acid brushes, small diagonal cutters, 
plus long-nosed or needle-nosed pli¬ 
ers and a good temperature-con¬ 
trolled soldering station. Add to these 
items a good selection of X-acto han¬ 
dles and blades that will be used in 
the tuning and cutting of PC board 
traces to make modifications to the 
stripline circuitry. These modifications 
are very necessary to microwave cir¬ 
cuitry, and are done with X-acto 
knives. In this phase of modification 
you will be cutting traces and trimming 
them with the knife blades. In mi¬ 
crowave work these are our variable 
inductors and capacitors that are 


formed by traces on the PC board. 
When you make cuts, hold the knife 
firmly and do not push hard on the 
Teflon PC board—Teflon microwave 
substrate is very soft and light pres¬ 
sure is all that is necessary. Be sure 
the DC power is off when doing any 
trimming on PC boards. 

Toothpicks are used to make tun¬ 
ing tools. Glue small bits of copper on 
the ends of several toothpicks and 
when they’re dry they can be moved 
about active amplifiers to give you an 
idea of where to solder permanent 
copper straps to the stripline. These 
toothpick tools are quite simple—just 
don’t touch two adjacent leads togeth¬ 
er because a short is a short is a 
short, and will most likely smoke a 
component. 

The Static-Free Work Station 

At this point, let's describe the stat¬ 
ic-free work station where we will as¬ 
semble and mount the static-sensitive 
components. This can sound quite im¬ 
pressive. but actually it is very simple 
and easy to construct- The main dif¬ 
ference is that all construction is done 
on a sheet of scrap metal or circuit 
PC board used for a common ground 
surface, to which all components 
and tools are grounded. This removes 
any static buildup from your work 
area. No dragging your feet on a car¬ 
pet before going to work at the sta¬ 
tion! Sparks are not permitted. If you 


PCB / Schematic CAD - from $195 

w 

■ EASY-PC - For single sided and 

1 multilayer boards to 17"x17". 

I Phenomenally fast and easy to use. 

1 Over 17,000 copies sold. 

1 EASY-PC Professional for boards up to 

1 32" x 32" at .001" resolution, 16 layers. 

1 Schematic capture and netlist extraction - 
1 integrates seamlessly with PULSAR and 

1 ANALYSER III. Demo disc available. 

Logic Simulation - from $195 


" PULSAR and PULSAR Professional - 
Full featured digital logic simulators. 

Allow you to test your designs quickly and 
inexpensively without the need for 
sohisticated test equipment, 

PULSAR can detect the equivalent of a 
picosecond glitch occurring once a week! 
Demo disc available. 

Analogue Simulation - from $195 

d ' ;'\ 

H ANALYSER ill and ANALYSER III Pro. 

Powerful linear circuit simulators have full 
graphical output, handle R’s.L’s.C’s, Bipolar 
Transistors, FET’s, Op-Amp’s. Tapped 
Transformers and Transmission Lines etc. 
Plots Input and Output Impedances, Gain, 
Phase and Group Delay. Covers 0.001 Hz to 
>10GHz. Demo disc available. 

For info’, write, fax. call or use Inquiry # -WJIBrr 

_PES1GN__ 

Number One Systems Ltd. 1 >9»» 

REF: 73, HARDING WAY, ST.IVES, 

HUNTINGDON, CAMBS., ENGLAND, PEI 7 4WR. 
Telephone: 011-44-480-461778 Fax: 011-44-480-494042 
\MEX, VISA and MasterCard welcome. 


CIRCLE 1 ON READER SERVICE CARD 


A COMPREHENSIVE LINE OF 
INSTRUMENTS TO MEASURE 
ELECTROMAGNETIC FIELD RADIATION 



CIRCLE 292 ON READER SERVICE CARD 


73 Amateur Radio Today November, 1993 73 







































fear the worst, do your con¬ 
struction on a moist day, a 
minimum static day. Still use 
the grounded work location. 

Your work station pad (a 
sheet of copper or conductive 
metal) is where we place the 
circuit to be worked on (the 
PC board). Adjacent to the 
area reside the temperature- 
controlled soldering iron, tools, 
and you! Be sure to use a re¬ 
sistive conductive wrist strap 
and not a direct connection to 
your wrist. Usually these wrist 
straps have a built-in resistor 
in the clip lead portion wilh a 
resistance of a half megohm 
or so for a safety factor. The 
high resistance is so that cur¬ 
rent that can be dangerous to 
you will not flow. It will remove 
static and bleed it off to 
ground: discharge it. The pur¬ 
pose is to remove static and 
not carry enough current to 
light you up. 

Don’t fall into the trap of 
“cheating" by touching and 
holding the grounded work 
station with your finger while 
trying to perform the opera¬ 
tion. This is not recommend¬ 
ed—it is asking for trouble. 

Use the wrist strap and its pro¬ 
tective series resistance. It is Figure 4. Construction of grounded work station. Notice that the soldering iron, work piece, and your 
there for your protection. wrist are all common grounded to prevent static from destroying sensitive FETs. 



Soldering Iron Grounds 

The only major tool pur¬ 
chase should be a tempera- 
lure-controlled soldering sta¬ 
tion. Most used ones or ever 
many new ones do not have 
a ground connection brought 
oul to a clip lead. They are 
grounded in some cases; al¬ 
ways check. If you do no: 
have a ground clip lead it car 
be added to the low voltage 
portion of the iron. These 
irons are operated from 11C 
AC and converted to a low 
voltage in the base unit. Usu 
ally it converts to around 2^ 
volts to heat the iron element 
To add a ground connectior 
to this type of iron, make e 
connection from the barrel o 
the iron at a low temperature 
point, or better still througl 
the iron's ground lead to the 
transformer’s base. In tha 
case, a connection can be 
made in the transformer base 
unit and brought out for con 
nection to the work station. 

This clip lead connectior 
is used to remove static fron 
the metal portion of the lov 
voltage iron so as not t< 
harm the semiconducto 
when you solder It. If yoi 
have a high-voltage Iron, om 
that works and heats fror 



PD-ATV-50 

70 CM ATV TirKnuttarSO watt output 
Tra-tsm rrer boused « a 7 Z.'S' X 7 3-'5* 
ovcss: box. Size 61/2* X T X i $ 5" r*?a! 
sin* (15 fins) Metef included for 
monitoring power output Sampler (3 
stages) output has a 8NC |uck for scope 
and vid. monitoring. Switch aeiecVon of 2 
Tnoquenties 439.25 end 434 00. You can 
order frequencies olhor than those 
Ilstcd.Heavy duly “OFF-ON’ 15A switch 
A rod tod “TRANSMIT' llgnt thermistor 
prolectsd Video and nutJlo level control 
on front panel. An *N“ connector for 
nnlenna and a BNC lor receiving or down 
converier Sub-carrlor sound Power 
module -BRICK’ (MG7728) 50 watls 

ouuw1 p*cb s 579.00 


ATV TRANSMITTERS 70CM 


VIDEO UNE SAMPLERS 


»0 WATTS PEP 
PQATV-r 

ATV TRANSCEIVER 70CM 

PO A7Y-» 


$293.00 

$399.00 


$68 - $72 - $81 

ATV PLTTR5 7 POLE 70CM ANTEMHA5 70CM 

wnrrEoaCALL 


POWER AMPLIFIER 


ATV - SSB 

- FM - CW 

- PACKET - 

REPEATER 72 METERS - 

PD-144N 

144-148 Mhz 

Proamp 

Incl 

FM 

4-5 WATTS = 3SW 

PD-144-3 

144-148 Mhz 

Preamp 

Incl 

Linear 

4-5 WATTS = 35W 

PD-144N-2FM 

144-148 Mhz 

Preamp 

YES 

FM 

4-5 WATTS = 60W 

PD-220N 

222 Mhz 

- 

NO 

FM 

4-5 WATTS = 3SW 

PD-440N 

420-450 Mhz 


NO 

Linear 

1/2 OR 4-5W alOW 

PD-440N 

420-450 Mhz 

* 

YES 


1/2 OR 4-5W = 18W 

PD-440N-1 


* 

NO 

» 

1/2 OR 4-5W a 35W 

PD-440N-1 



YES 


1/2 OR 4-5W = 35W 

PD-440N-2 



NO 

~ 

1/2 OR 4-5W aOOW 

PD-440N-2R 



NO 

- 

3-4W O 60W 

PD-440N-3 

*• 

■* 

NO 

“ 

3-4W BOW 

PD-440NM 

“ 

“ 

NO 

- 

1/2W a 8W 

PD-440NM 

- 

“ 

NO 

- 

1/2W = 6W 

PD-900N 

902-928 Mhz 

- 

NO 

FM 

1/2W = 10W 

PD-900N 

902-928 Mhz 

“ 

NO 

FM 

1/2W a 10W 

PO-33LHP 

902-928Mhz 

- 

NO 

Linear 

1W a 1 aw 

PD-33LHP 

902-923 Mhz 

- 

NO 

- 

1W = 16W 

PD-33LP 

- 

• 

NO 


1W = $5 W 

PO-33HP 

” 

• 

NO 


6W = 15W 

PD-33 VLP-1 

“ 

* 

NO 

Hybrid 

Smw a 8W 

PO-33VLP 

- 

“ 

NO 

Linear 

1/2W a 1.5W 

PO-33 Doubler 

70cm - 33 cm 



• 

1/2W = 1/2W 

PD-33 Doubter 

70cm = 33 cm 



*• 

1/2W = 1.0W 

PD-1200N 

1.2Ghz 

Preomp 

NO 

- 

1W = 18W 

PD-1200N-2 

1.2Ghz 

*■ 

NO 


1W = 16W 

PD-1200N-3 

UQhz 

* 

YES 

- 

1W = 16W 

PD-12O0N-1 

1.2Ghz 


NO 


3W a 36W 


Preamplifiers: 2 mtrs. - 2.3 Ghz. $25.00 - $139,00 


210 Utica St., 


vhf-i.ui- 

M ichowavk Products 

pTrcmplifien fl'n+rr AmfiUfitt* 
l*J Mkz. - l. lGhi. 


1.2 Ghz 

T/R S129 
T/R 139 
T/R 175 
T/R 119 
T/R 119 
T/R 143 
T/R 155 
T/R 179 
T/R 285 
199 
T/R 235 
75 

T/R 118 
65 

T/R 90 
265 
T7R 299 
119 
12S 
123 
59 
65 
S3 
149 
T/R 205 
T/R 299 
285 



Tonawanda, NY 14150 

(716) 692 5451 


QUALITY THAT'S 
AFFORDABLE 

Tri-Ex is pleased to announce the reduction in price on 
the most popular models of quality Tri-Ex towers for the 
Amateur radio enthusiast. The overhelming acceptance 
of the listed models has made it possible for Tri-Ex to 
pass on substantial savings to our valued customers. 

LM-470 ££ $3™8 

Was Now 
WT-51 $ 1,245 $1,050 
LM-354 $ 1,865 $1,300 

The LM-354 is supplied With a hand winch brake system. The LM-470 is motorized. 



Ail towers are complete with rigid concrete base mount and 
rotator mounting plate. Tri-Ex pnnts and calculations provided 
with tower are compliant with 1991 Uniform Building Code 
(U.B.C.) Engineering designed to 1991 U.B.C. - 7Q MPH 


“IrfJx 




TOWER CORPORATION 

7182 Rasmussen Ave. * Visalia, CA 93291 

Unsurpassed Quality since 1954 _ 



CIRCLE 22 ON READER SERVICE CAF 
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110 VAC directly, this can be made lo 
work as well. What you have to do is 
unplug the iron just before each sol¬ 
dering operation (with the same type 
ground clip). Prior to attaching a 
ground clip on this type of iron verify 
its AC leakage voltage, a safety fac¬ 
tor. 

We are doing this to see if the lip is 
nsulated from the heating unit, which 
s a 110 VAC element. Sometimes the 
nsulation breaks down and allows AC 
:o flow through this defect. It's a safe- 
y item and should be checked every 
50 often. Be careful and use insulated 
est leads for the AC voltage check. I 
lave checked similar irons and good 
ines will show very low voltage read- 
ngs, less than a volt or so. However, I 
lave found some that were almost di¬ 
ed connections to 110 VAC due to 
:racked insulation in older irons, 
^heck to be sure for safety and semi- 
inductor survival. 

flounting Semiconductors 

Mounting the semiconductors is 
ery easy. I mount the diodes first. On 
ery small glass-leaded diodes be 
areful not to bend the leads too close 
:> the package for soldering as the 
lass can crack on this type of diode 
uring mounting. Just bend the leads 
ito the position you want them and 
How a little slack in the leads about 
le case. Use the tweezers to serve 
s a heat sink and grounded installa¬ 


tion tool when soldering. Prior to 
mounting FETs, all PC board prepara¬ 
tion such as cutting mounting holes or 
source ground “C" straps should be 
complete. 

Follow the FET mounting instruc¬ 
tions. If they state to mount the FET 
upside-down you need to cut (with the 
X-acto knife) a 0.1 “-square hole to po¬ 
sition the FET into. In this case, the 


ground side of the PC board is sol¬ 
dered to the gold of the FET for mini¬ 
mum source inductance (see Figure 
1). If the FET is mounted right-side- 
up, most likely “C" straps are being 
used and the circuit allowances were 
made for some slight inductance. In 
some cases 1 have even seen right- 
mounted FETs; that is. the opposite 
lead has been trimmed off and the re¬ 
maining source lead is connected to 
ground with an additional short sec¬ 
tion of solid wire. This is a stabilizing 
technique (degeneration) and is used 
at frequencies lower than 3 GHz. 

The "C" straps and minimum 


source inductance are requirements, 
particularity at 10 GHz. In 10 GHz am¬ 
plifiers that we have constructed, the 
minimum inductance or shortest lead 
length was found to be the best solu¬ 
tion to achieving maximum gain and 
uniform operation at 10 GHz. Both us¬ 
ing the "C" straps and mounting over 
metal devices upside-down can 
achieve the same results: stage gain 


and minimum inductance. Check the 
details on construction for the project 
you plan to duplicate. Use their rec¬ 
ommendations. 

In case of trouble, it helps to have 
the side of the hole beefed up with a 
small scrap of copper foil to aid in sol¬ 
dering to the top of the upside-down 
FET. The thing to be careful about is 
that the “C' straps do not short out the 
GATE or DRAIN leads to ground. If 
this dimension looks close, trim with 
an X-acto knife for some clearance 
between leads before mounting the 
FET. In either case, the hole cut into 
the PC board will accommodate either 


the FET or the FET and U C' straps. 
“C* straps are made from thin copper 
flashing material and are about 0.050" 
wide. As shown in Figure 3, they are 
soldered onto both sides of the PC 
board. One side is the rear ground foil 
and the other side is Ihe stripline side 
source trace for grounding. These 
straps resemble a “C" when they are 
formed through a PC board hole. 

The last thing to remember is 
mounting the FETS. They are stored 
in a static-sensitive protection pack¬ 
age and should be picked up only wilh 
grounded tweezers. Touch the enve¬ 
lope or box conductive portion (FET 
storage shipment container) with the 
grounded tweezers first before touch¬ 
ing the FET. This will discharge any 
differences between the ground sur¬ 
faces of the work station and the 
package or envelope. Then, and only 
then, pick up the FET and place it di¬ 
rectly where the device is lo be sol¬ 
dered onto the PC board. Once sol¬ 
dered on the PC board the FET is 
protected by circuit terminations on 
the board. 

Well, that’s it for this month. Hope 
you enjoyed this month’s shop talk. 
As you can see, an elaborate work¬ 
bench is not required. Happy 
construction! As always 1 will be glad 
to answer questions concerning this 
and other topics. Please send an 
SASE for a prompt reply. 73 Chuck 
WB6IGP. 09 


“Check the details on 
construction for the project 
you plan to duplicate. 

Use their recommendations.” 


- Packet Radio - 

Portable & Affordable! 

★ Simple Installation 

★ No External Power 

★ Smart Dog™ Timer 

★ Perfect For Portable 

★ Assembled & Tested 

★ VHF, UHF, HF(IOM) 

Whether you’re an experienced packeleer or a newcomer wanting to 
explore packet for the first time, this is what you’ve been waiting for! 
Thanks to a breakthrough in digital signal processing, we have 
developed a tiny, full-featured, packet modem at an unprecedented 
low price. The BayPac Model BP-1 transforms your PC-compatible 
computer into a powerful Packet TNC, 
capable of supporting sophisticated features 
like digipeating, file transfers, and remote 
terminal access. NOW is the time for YOU 
Io join the PACKET REVOLUTION! 


P.O. Box 5210 1-800-8B AYPAC 

Grants Pass, OR mmm 1-600-822-9722 

97527 SSS (503) 474-6700 
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INTRODUCING THE UNIVERSAL M-400 

A totally new concept in code / tone readers! 


■ Baudot 

■ SI tor A/B 

■ ASCII 

■ Swed-ARQ 

■ FEC-A 

■ FAX 

■ POCSAG 

■ GOLAY 

■ ACARS 

• A RTTY-reader and tone-decoder In one! ■ DTMF 

• Easy to read two-line 40 character LCD. ■ CTCSS (PL) 

• No computer or monitor required. ■ DCS (DPL) 

Forget the limitations you have come to expect from most "readers*. 
The self-contained Universal M-400 is a sophisticated decoder and 
tone reader offering an exceptional range of capabilities. The SWL will 
be able to decode Baudot, SITOR A & B, FEC-A, ASCII and SWED- 
ARQ. Weather FAX can also be decoded to the printer port. TheVHF- 
UHF listener will be able to copy the ACARS VHF aviation teletype 
mode plus GOLAY and POCSAG digital pager modes. Off-the-air 
decoding of DTMF, CTCSS (PL) and DCS is also supported. The M- 
400 can even be programmed to pass only the audio you want to hear 
based on CT CSS, DCS or DTMF codes of your choosing. The M-400 
can run from 12 VDC or with the supplied wall adapter. The American- 
made Universal M-400 is the affordable accessory for every short¬ 
wave or scanner enthusiast Only $399.95 (+$6 UPS). 


Universal Radio 

6830 Americana Pkwy. 
Reynoldsburg, OH 43068 

♦ Orders: 800 431-3939 

♦ Info.: 614 806-4267 


FREE CATALOG 

This huge 100 page cata¬ 
log covers everything for 
the shortwave, amateur 
and scanner enthusiasts. 

Request it today! 
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m Number 18 on your Feedback card 

Ask kaboom _ 

Your Tech Answer Man 


Michael J. GeierKBlUM 
do 73 Magazine 
Route 202 North 
Peterborough NH 03456 

Let’s Mobile 

Last month, we were talking about 
mobile operation. Before we continue, 
I'd like to pass along a fix for a prob¬ 
lem I ran into. 

A Detective Story 

At a recent hamfest. I picked up a 
used Kenwood MC-85 desk micro¬ 
phone. It's a nifty microphone which 
has a condenser mike, built-in com¬ 
pressor and outputs for three separate 
rigs. I mentioned my purchase to a 
good friend who used to own one, and 
he warned me that the mike was very 
sensitive to RF feedback and, thus, 
poor for HF. I figured his must have 
had some kind of problem and pro¬ 
ceeded to wire the cable up for my 
Yaesu FT-747GX. 

I keyed up and it worked great! I 
got several good reports and appar¬ 
ently had no RF feedback problems. I 
was happy. The next night, I had a 
sked with my friend, and he reported 
that I sounded terrible, with lots of RF 
feedback. A quick listen on another re¬ 
ceiver confirmed his report: The thing 
was a disaster. What had happened in 
the preceding 24 hours? 

Ah, Sweet Ground 

Usually, when you have an RF 
feedback problem you have a lousy 
ground connection somewhere. Find¬ 
ing it isn’t always easy, though. In fact, 
I’ve had some tough times with these 
kinds of problems. But not this time. 
The thing gave itself away when I no¬ 
ticed that grabbing the mike's metal 
gooseneck, which also encloses the 
mike element itself, caused extra RF 
feedback pops and noises. Yet, touch¬ 
ing the rest of the metal housing did 
not have any effect. Now I knew: The 
gooseneck was not properly grounded 
to the housing. Upon opening the unit, 

I discovered that it is built in two 
pieces. The PC board is mounted and 
grounded to a metal frame which then 
screws to the housing. The gooseneck 
is screwed directly to the housing. So, 
if the screws holding the frame to the 
housing are even a little bit loose, the 
ground between the gooseneck and 
the PC board gets funny. The cure 
was easy: I added a ground wire di¬ 
rectly from the gooseneck’s nut to the 
PC board's frame. Voila, no more RF 
feedback! If you have an MC-85, you 
might want to add this wire, especially 
if you have had any feedback prob¬ 
lems. 

Back To The Car 

Oul of the shack and back into the 
car. OK, you’ve installed your HF rig; 
you’ve run your fused, heavy-duty 
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power cable from the battery to the ra¬ 
dio; and you’ve installed and wired 
your antenna. You turn it on and, hey. it 
works! Sounds nice and clear, too. But 
wait, you haven't turned the engine on. 
Uh oh, now it sounds like garbage. 
Noise and static out the wazoo. Unfor¬ 
tunately, when you are running a mulll- 
kilovolt Ignition system a few feet from 
a device designed to detect a fraction 
of a microvolt of RF, you’re gonna have 
some problems. Is it possible to get 
decent reception in the car? 

You Betcha 

It’ll never be as noise-free as a 
good, quiet home station, but you can 
get good results in the car. As an ex¬ 
ample, my Mazda RX-7 used to have 
an S-7 to S-9 static level, even with Ihe 
rig’s noise blanker on. (It should al¬ 
ways be on.) I just assumed that was 
the best I could do and was resigned 
to living with it. Consequently. I rarely 
operated HF in the car. A few months 
ago, the car started running poorly, so I 
decided to give it a tuneup. I changed 
the plugs, wires, rotor and distributor 
cap. Hey, my noise level went down to 
S-3! And my car ran great, too. Ignition 
problems, and especially bad plug 
wires, can really drive the noise level 
up- 

Other Sources 

There are lots of other noise 
sources in an automobile. Any poorly 
joined body parts can make electrical 
noise as they rub with the car’s motion. 
Even wheel bearings can make noise! 
There are too many potential problems 
and solutions to cover here, so. If you 
have a really stubborn static problem, 
get a book devoted to mobile radio in¬ 
stallation. 

There are two big noise sources 
which keep cropping up: fuel injectors 
and the car’s computer. Some makes 
and models have particular problems 
which are known to the manufacturers, 
and a call to the dealer may bring forth 
an Internal memo on the subject. Then 
again, it may not. Some injectors and 
computers are just noisy and there’s 
nothing you can do about it. Some¬ 
times. though, the maunfacturers have 
replacement parts or modifications 
which greatly reduce the noise. Some 
will even do it for free. 

Warning! 

As you can see, it is very common 
for your radio to be QRMed by your 
car. But there’s something worse: You 
can QRM your car! Today’s cars are 
electronically sophisticated; virtually all 
use computers to control the engine. 
Some also use them to generate the 
dashboard displays, control the cabin 
environment and various other things. 
Some of these computers are quite 
sensitive to RF, and a few can actually 
be destroyed by your transmitter, even 


if it is only a 25 watt VHF rig! If your 
car misfires or otherwise misbehaves 
when you key up. you are probably 
trashing Ihe computer, so you should 
investigate the problem before you 
cause some expensive damage. 

Honest, Officer, I Didn’t Mean It 

I remember using my 100 watt HF 
rig in my old car, which was a 1984 
Oldsmobile Cutlass. Once, while tool¬ 
ing around in the Vermont mountains, 

I was yakking away while rolling along 
under cruise control. Normally, I watch 
the speedometer carefully, even when 
I use the “autopilot." This time, though, 

I got distracted and never looked 
down. Suddenly, it seemed like I was 
going awfully fast. Sure enough, I was 
doing 85 and still accelerating at the 
maximum rate. Yikes! I reset the 
cruise control and everything was fine. 
And I never got it to do that again. But 
I have no doubt that my transmitter 
caused it. Thank goodness I didn’t get 
caught; I would have never explained 
that one. 

There have been many reports cir¬ 
culating on packet radio regarding 
Toyota Camry computers being de¬ 
stroyed by RF. In fact, several hams 
wound up with repair bills over $1,000. 
because the damage wasn’t covered 
under warranty. Apparently, there was 
an internal memo stating that radios 
over 10 watts output shouldn't be in¬ 
stalled In those vehicles. Last I heard, 
though, the problem had been fixed. 
This is only a rumor, however. If you 
are contemplating getting one of these 
cars, you might want to check with 
your dealer before you buy. If you al¬ 
ready have one. it would pay to find 
out if you’re courting disaster every 
time you check into the local repeater. 

The Skyhook 

Mobile antennas present extra 
challenges at HF, mostly because of 
their small size relative to frequency. 
The standard mid-position loading coll 
arrangement works fairly well above 
the 40 meter band, but I haven’t had 
much luck with it on 40 and 75; the ef¬ 
ficiency is just too low. But there are 
other designs which work reasonably 
well, although nothing Is going to work 
as well as a dipole 50 feet up! The 
oddest automotive HF antenna I ever 
saw belonged to a guy I met at a New 
England hamfest. It’s kind of hard to 
describe this thing: The best I can say 
is it was horizontal, took up the entire 
length of his large. American car, and 
made his vehicle look like something 
from another planet. He designed it 
himself, and he claimed It worked like 
gangbusters on 75 meters. 

Although there are several antenna 
tuners made for HF moblling, I think it 
pays to get your antenna as resonant 
as you can. Efficiency is not that high 
to begin with, so you're better off if you 
don’t have to use a tuner. 

Sometimes, it seems like you have 
better bandwidth and lower SWR than 
you expect to get. Before you go re¬ 
joicing, take a look at your ground 
connection between the antenna 
mount and the car. Usually, a too-good 
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SWR over too wide a bandwidt 
means you have exceptionally poor e' 
ficiency and are losing a lot to resistiv 
loss. Remember, a dummy load a 
ways has the best SWR. 

Louder? 

Can you Install a linear amp in yoi 
car? You sure can! There are seven 
which have been made over the yean 
and at least one is still available. Nee< 
less to say, you’re gonna need som 
senous amperage to run somethin 
like that. A big battery and a giant a 
temator will need to be routed throug 
humongous cables to the amp. Am 
don’t forget that all that RF power w 
be 2 or 3 feet from your head. Persoi 
ally, I think I'll pass. 

Pounding Brass 

Can you pound brass in your cai 
Sure! I’ve tried it a few times, using tf 
Microkeyer iambic keyer project 1 pul 
lished some time ago. It works and it 
fun, but you need to be a decent C’ 
op to avoid getting so distracted th. 
you Impair your driving. Obviously, yc 
can't be writing anything down whl 
you drive, so you need to copy in yo 
head. RF feedback into the keyer 
hand key can be a problem which r 
suits in RF burns on your fingers. £ 
sure to use shielded cable from tt 
key or keyer to the rig. 

Well, that about covers it for mobi 
operation. There’s a special thrill yc 
get from talking around the world, 
around lown, while you cover the di 
tance between home and work, 
wherever. Happy and safe mobilin 
Now, let’s look at a letter 

Dear Kaboom, 

I'm considering upgrading my si 
tion and I’m very interested in D£ 
(digital signal processing). Several nc 
rigs offer inboard IF-level DSP uni 
and there also are several third-pai 
outboard AF-level DSP units availab 
Which is better? 

Signe 

Dr. Di; 

Dear Dr., 

In theory. IF-level signal process! 
should always be better than AF-le 1 
processing, because you deal with I 
signal before the AGC stages, Tl* 
way, If you remove an offending sign 
it won’t cause unwanted AGC actic 
With AF-level processing, you have 
control over that, and strong interferi 
signals near the one you want to cc 
can still cause trouble, even though I 
filter has taken them out, because II* 
cause the AGC to clamp down. 

As practiced today, though. It’s a ■ 
ferent story. The functions available 
the Inboard units just don’t compare 
the neat stuff you can buy in the c 
board, AF-level boxes. So, for now, 
recommend you go with the outba 
approach. Perhaps in a few years 
rig makers will put some serious ef 
into DSP and catch up with the S| 
cialty makers. By the way, I cove! 
this subject in some detail in the J 
and August 1993 issues of Radio F 
You might want to check those c 
Enjoy your new gearl 73 and see i 
ail next month, de KB1UM. j 




Ham help 


Number 26 on your Feedback card mamin Tan, United Marketing, Is¬ 
abela, Basilan Province, 7300 
Philippines. 


We are happy to provide Ham Help listings free on a space available basis. To 
make our job easier and to ensure that your listing is correct, please type or 
print your request clearly, double spaced, on a full (8 1/2” x 11 H ) sheet of pa¬ 
per You may also upload a listing as E-mail to Sysop to the 73 BBS /Special 
Events Message Area #11. (2400 baud, 8 data bits, no parity, 1 slop biti (603) 
924-9343). Please indicate if it is for publication. Use upper- and lower-case 
letters where appropriate. Also, print numbers carefully—a 1. for example, can 
be misread as the letters 1 or i. or even the number 7. Specifically mention 
that your message is for the Ham Help Column. Please remember to acknowl¬ 
edge responses to your requests. Thank you for your cooperation. 


1 need operation and service 
nanuals for COLLINS Model 
32MS-1C tube-type transceiver, 
Serial #287. I will pay copying 


and mailing expenses; or furnish 
me the latest mailing address of 
Collins Radio, Canada or USA. 
Thanks to all who respond. Ben- 


I am looking for mods for the 
HTX-202 2m HT. If anyone has 
any, please send to Trevor Davis 
VE3DKV, 107 Government Road 
East, Kirkland Lake, Ontario, 
Canada P2N 1A9. 

I am looking for the schematics, 
manual, or info on the Hammar- 
lund FM50a or its power supply. I 
will gladly pay for copies and 
shipping. I am trying to use this 
unit for Civil Air Patrol communi¬ 
cations. Any information will be 
helpful. Thank you. KB2QGO, 
(716) 526-5336 . B1 


SeU your 
product in 
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Low-Angle Radiation and a 
Gigahertz of Coverage on vhf/uhf! 
The FLYTECRAFT Model CFN 

• The Model CFN Is the ultimate 
compact, rugged antenna for 50 to 
1.3 Ghz use. (Transmit from 144 to 
1.3 Ghz) • Average SWR - 1 5 
across transmit range. • Amateur 
radio licensees operate all bands - 
2M, 220.450,900, and 1 2 Ghz 

• Novices! Ideal for operation in 
220 or 1.2 Ghz band for which you 
have privileges. • Low vertical 
angle radiation • Large capture area 

• Rated 200W • Use indoors or out: 
I Kten CFN * S ^Shtweight, b° l lou 8h - 

withstands hurricane-force winds, 
for them • Instant assembly - ideal for 
nn HlP permanent, portable, or Held Day! 

• Attractive, strong design. Unique, 
air! futuristic appearance. 23.25" high. 


Built with pride & sold worldwide - FLYTECRAFr 1 usa 


FLYTECRAFT" Model CFN ~ $79.95 

Send Check or S Order to: FLYTECRAFT “ P.O. Box 3141 
Siml Valley CA 93093 - Add $5.50 s/h continental U.S. 
VISA/MC PHONE ORDERS [ Snil faction Guar, j 
800-456-1273 M-F 9A-5P(PT) 805-583-8173 
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Subscribe to 

73 Amateur Radio Today 
Call 800-289-0388 


GIVE YOUR 

HR-2510 HR-2600 


“BIG RIGS 


MULTIPLE CONTROL HEADS! 

HE SSB TRANSCEIVER 

Mast hams would never subject our SG-2000 all frequency HF 
transceiver to the kind of extreme conditions we designed it for 
You'd likely be satisfied having 150 watt output, 644 ITU channels, 
100 user defined (bam) frequencies in memory plus a direct entry 
VjFO with 10 Hz stability, fullfrequency coverage\ CW with sidetone 
and a superb 2:1 IF shape factor. Features such as FCC Type 
Approval, made with pride in America, direct Weatherfax support, 
up to 8 control heads and full performance from -22F to +140F 
might seem a bit extreme and for under $2000 l But f you've ever 
chewed the rag on 20 meters in a Force 9 Artie gale, you U appreci¬ 
ate that there's a difference betweep extreme pet for mance and 
performance in the extremes 


EXTRE 


ERFORMANCE 

















Never Say Die 

Continued from page 4 

The main problem is that we're not 
interesting our newcomers enough to 
hold them. They go to a club meeting 
or two, find they are treated like lep¬ 
ers. and give up. Ten meters is nearly 
dead and will be for a few years. And 
CW at 5 wpm isn’t nearly as much fun 
as you’ve told them it is. The result Is 
that 94% of the Novices aren’t seri¬ 
ously active. They spend less than an 
hour a week. That rattle you hear is 
amateur radio’s death rattle unless 
you can figure some way to make 
hamming more fun. Fast. We're dying. 

Oh well. Novices are kids anyway, 
right? Well, not exactly. Their average 
age is 39. Heck, when I got started in 
amateur radio the average age for all 
hams was about 32. Now the Techs 
average 45 and it's 50 for all hams, 
which puts the Advanced and Extras 
up in the 60s. No wonder almost ev¬ 
eryone I work on 20m is retired. 

Has your club made any effort to 
get newcomers to your meetings and 
get them involved with club activities? 
The answer, with very few exceptions, 
Is no. Two-thirds of the Novices have 
never been to a club meeting. Most of 
the rest tried one or two and gave up 
in disgust. Very few said they were in¬ 
volved with any club activities. 

What ever happened to the old 
ham radio fraternity concept? I read 
many of the club newsletters and I see 


very little evidence of efforts to involve 
newcomers. We’ve let the hobby turn 
sour on our watch. We're putting up 
with bad language on our bands. Our 
personal ethics are a mess. We've cut 
off our newcomers. We used to be 
very proud of being hams. And rightly. 
We were the pioneers ol all new radio 
modes. We were the major supplier of 
the best engineers and technicians to 
industry. And when WWII came along 
we helped save the country’s bacon 
by volunteering for military duty. Eighty 
percent of us joined the armed forces. 
And don’t you forget that it was elec¬ 
tronics that was our big edge. It was a 
technology war and we hams were 
right there in the thick of it 

We’ve let ourselves become virtual¬ 
ly useless. In 1964 we killed off thou¬ 
sands of school radio clubs. These 
were the clubs that led us young new¬ 
comers and we’ve never had any sig¬ 
nificant growth since. Nor, lacking the 
enthusiasm and drive of youngsters, 
have we been able to keep up with 
commercial technology, much less be 
in the forefront. 

If you were running a business and 
you found that you were getting fewer 
and fewer customers, would you con¬ 
sider making some changes? Worse, 
most of the new customers you get to 
come in the door go right back out and 
don't come back. Are you doing some¬ 
thing wrong? Has your product or ser¬ 
vice kept up with the world as it Is to¬ 
day? 
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In business you either grow or die. 
So what’s holding back our growth? 
I've been talking about that in my edi¬ 
torials, so my ideas on the subject 
won't be any news flash for you. But 
let's not just accept my ideas. And let's 
not stick by the ARRL's either. Let's 
survey the kids and fins out why 
they're not interested in amateur radio 
any more. Yes, I know all the old ex¬ 
cuses. TV, video games, on-line com¬ 
puter services and such keep kids too 
busy for them to take the time to learn 
the code and memorize the pathetical¬ 
ly simple tests we've got set up as ob¬ 
stacles to keep out the “wrong” peo¬ 
ple. 

Well. I’ve seen no sign that we’ve 
had any success in barring the wrong 
people. We’ve done a really fabulous 
job of keeping a lot of “right” people 
out. 

The League hasn’t a clue as to 
what to do to turn things around. 
They’re asking, “What, if anything, can 
be done to reverse the trend?” Am I 
exaggerating? Check out page 9, July 
1993, OST, last paragraph. 

Wayne’s Prescription 

I'd like to see amateur radio fulfill Its 
real potential ... to help kids, our 
country and the world. I’d like to see 
millions of kids getting on the air and 
filling up our incredibly valuable, but 
presently vacant, microwave and 
satellite bands. I'd like to see ’em ex¬ 
perimenting, building kits, and pio¬ 


neering new technologies. We have 
no shortage of new modes for them tc 
develop. 

One thing we do know from experi¬ 
ence is that everything our govern¬ 
ment does it messes up, and the man¬ 
agement of amateur radio is no excep¬ 
tion. I wish the socialists and libera 
left would go live awhile in the remain 
ing socialist countries, China and Cu 
ba, and get over their delusions 
Maybe they’d stop trying to get the 
government to do everything for us. 

My dream is to have amateur radk 
run by our radio clubs instead ol the 
government. The clubs would be re 
sponsible for recruiting newcomers .. 
kids in particular. They’d Elmer radie 
clubs in schools. The clubs woule 
teach theory and operating practice; 
and then would license the member: 
who earn the privlledge. The club' 
would be responsible for their li 
censees and for the de-licensing c 
any member abusing our priviledges. 

I envision a national conference ev 
ery other year where delegates fron 
each of the clubs would discuss an» 
vote on any rule changes proposed b 
the clubs. I'm sure you can come u[ 
with a long list of reasons why thi 
wouldn't work. But I warn you, thoug 
I haven't taken 10 pages here to tr 
and refute your objections. I doubt tfc 
you’ll be able to come up with one fc 
which I haven’t a good answer. I’v 
given this a lot of thought. 

Indeed, a few years ago I made th 
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rounds of the FCC Commissioners 
and asked them how they liked the 
idea. The all agreed it would be a 
great system. They also agreed that 
the FCC would be glad to provide 
whatever legal expertise might be 
needed in the framing of new rules. 
The FCC would love to get out from 
under the expense and aggravation of 
handling our rule making and licens¬ 
ing. The Commissioners know little 
about amateur radio and, for the most 
part, would prefer to keep it that way. 
Well, if the White House ever gets 
around to appointing some new Com¬ 
missioners we’ll have a fresh opportu¬ 
nity to rewrite our ticket- 

I’ve pointed out in my recent editori¬ 
als that unless we do come up with 
some major changes in our hobby, 
ive’re sitting ducks for any well-funded 
obbylng effort to knock off. Our bands 
ire essentially up for grabs unless we 
e-invent a relevant need for them. I 
ecommend this be centered around 
)ur 21st century need for one hell of a 
;harp bunch of engineers, technicians 
ind scientists. Without 'em our Ameri- 
:an standard of living is going to keep 
tn dropping, and so will the dollar. 

Technology developments in com- 
nunications, computers and trans¬ 
portation have narrowed the oceans 
/hich isolated us from Europe and 
isia. We're now in competition with 
le whole world and we’d better un- 
erstand this and stop trying to erect 
■ade barriers to protect our under¬ 


skilled, undereducated workers. 

The most successful countries are 
going to be those making high-tech 
products. The big money is in manu¬ 
facturing, not flipping hamburgers or 
sorting mail by hand. So we've got to 
re-invent our whole lousy school sys¬ 
tem so we can create a flood of 
youngsters who are excited about 
technology and looking for high-tech 
careers. Super Mario Brothers isn’t 
going to do it. Even CompuServe Isn’t 
going to do It. The only hobby we have 
with the potential to fire the enthusi¬ 
asm of millions of kids to learn about 
electronics is amateur radio. 

We can get ’em on the air. We can 
set up our ham satellites so they can 
talk anywhere in the world 24 hours a 
day. We can get ’em excited about fox 
hunting, QRP, packet, SSTV, and so 
on. Maybe we can get back to where 
we were in the 1950s when 80% of all 
newcomers to amateur radio were 
youngsters, and where 80% of them 
went on to high-tech careers as a re¬ 
sult. If America doesn’t manufacture 
the electronic equipment for our busi¬ 
nesses and homes, you can be sure 
someone else will, and where these 
factories go. so will go the biggest 
banks, and the highest quality of life. 

Can the FBI Help? 

Voice-operated transmit (VOX) 
seemed like a great idea when it was 
invented, but it never got off the 
ground. You know why? Several rea¬ 
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sons. The clanking of the antenna re¬ 
lay was one big problem. The slow re¬ 
covery time of most receivers was an¬ 
other, But the worst was that if there 
was any interference the other station 
was never sure just when you were 
listening. So what happened when ops 
used their VOX was they’d keep right 
on talking to keep that relay from 
clacking. In between sentences they’d 
"aaaah" it to hold the rig on the air. 

Modem technology has done away 
with most of the relay noise and has 
improved our receiver’s ability to be 
turned on and off quickly. That leaves 
us with only one minor problem: letting 
the other person know when we’ve 
stopped transmitting. 

The best way to generate normal 
conversations instead of our one-way 
broadcasts to each other is to sepa¬ 
rate our transmitters and receivers by 
a few miles so we can listen while 
we’re talking ... as I suggested re¬ 
cently. But if this is beyond your ability 
to handle, the next best approach is 
fast break-in (FBI). Now, in order to let 
the other person know when you’ve 
stopped transmitting I suggest you 
add a little beep, like the ones we use 
on our repeaters. 

Let’s see what you can do about 
building a circuit which will automati¬ 
cally beep or chirp when you stand by. 
If this catches on we'll soon see it be¬ 
ing built Into the new rigs. In the 
meanwhile, look for some kits. Yes,. I 
know, there are a few DX chaps al¬ 


ready using this approach. Good. 
What I want is to help make it so we 
can have the most natural conversa¬ 
tions possible. This will make ham¬ 
ming more fun and help attract more 
newcomers to the hobby. I've gotten 
several letters recently from non-hams 
saying they lost interest in getting a li¬ 
cense after hearing how boring so 
many of our contacts are. I know Pd 
be a lot more active il more contacts 
were interesting. 

Get busy and design a circuit, 
check it out. and send me an article so 
we can get a few hundred hams to 
build it. 

Once we’re using fast break-in we’ll 
have to break the ID habit. Every 10 
minutes is fine. And it isn’t necessary 
to repeat my call all the time. I already 
know it jusl fine. 

I'm hoping that between duplex and 
fast break-in we'll be able to start talk¬ 
ing more naturally and as a result our 
contacts will start being more interest¬ 
ing. I’d still like to see some way to 
have you send a list of things you’re 
interested in so I’d know what to ask 
you. I’ll bet you’ve done some fasci¬ 
nating things Pd like to hear about. 
Maybe you’ve been some places I'd 
like to visit. Maybe we have some oth¬ 
er hobbies in common. We could have 
a great time and really be looking for 
each other for more contacts. 

But a stereotyped QSO bores me 
silly. I guess it wasn’t so bad for the 
first 25 years or so, but it's gotten old. 
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A Quote from Forbes 

A recent Forbes column by Peter 
Huber discussed the effect technology 
is having on us. For instance, when I 
was young we spent a lot of time on 
penmanship. Well, handwriting was 
how one communicated then. Type¬ 
writers were too expensive for the 
home and typing wasn't taught in 
school. Once typewriters were cheap¬ 
er, the need for good penmanship dis¬ 
appeared. 

Spelling was a big deal when I went 
to school. Now it’s handled by my 
word processor, which catches my 
errors. Peter suggested that before 
long making kids memorize all the Ir¬ 
regular spelling rules will be like mak¬ 
ing radio engineers learn the Morse 
code. Heh. 

We’ll soon have automatic lan¬ 
guage translation, and computers with 
voice input. Look where we are with 
bar-code and checkout counters which 
add up the items, calculate the 
change, debit the store inventory, and 
presumably even add in a few cents 
here and there to pad your bill. Fast- 
food cash registers have pictures in¬ 
stead of numbers, which is handy 
since fewer and fewer kids are being 
taught how to make change. 

If you’re into video you can have a 
complete video production lab at 
home and do what used to take mil¬ 
lions of dollars in equipment ail by 
yourself. In audio, DAT recorders are 


under SI .000 and outperform a whole 
studio full of gear from a few years 
ago. Gas stations let you pump your 
own and pay with a credit card, with 
no attendant needed. Well, we’re a lit¬ 
tle behind on that one. I remember 
HB9RF doing that in Zurich over 20 
years ago as we were driving to visit 
his moonbounce station. 


Are you still writing by hand? You're 
two generations behind. I changed to 
typewriters as soon as I could, carry¬ 
ing portables with me on my trips. 
Then I changed to word processors, 
moving to a laptop system around 
1980, as soon as the first one was 
available. I moved from CW to voice in 
1939 . . . and from voice to RTTY in 
1949. I put up my first repeater in 
1969. Our pioneering HTs and re¬ 
peaters of 1970 are now worldwide as 
cellular telephone systems. 

And look what’s happened to those 
microcomputer kits we were playing 
with in 1975! Now we’re using Ihem to 
replace million-dollar typesetting sys¬ 
tems. One of the first ads for the MITS 
Altair 8800 computer appeared in 73. 

Are you keeping up with technolo¬ 


gy? As a ham you’re expected by the 
public to be knowledgeable about 
high-tech. Can you see where technol¬ 
ogy is taking us? All you have to do to 
get ahead of the game is know some¬ 
thing like that before others do. Joe 
Sugarman W9IQO figured out that 
there would a market for electronic 
gadgets, so he started selling them by 


mail as JS&A and made millions. 
Steve Jobs figured there was a market 
for a single-board microcomputer, and 
didn’t do badly. Bill Gates figured 
these new micros would need operat¬ 
ing systems and parlayed that idea In¬ 
to a few bil. 

If you really want to feel bad you 
can dig out some old issues of 73 and 
read where I told anyone paying atten¬ 
tion about these opportunities at the 
time, including the one Bill Gates ex¬ 
ploited. There are just as many oppor¬ 
tunities today, If you think in those 
terms. Steve Jobs started out with 
nothing but a prototype built by Steve 
Wozniak. Bill dropped out of Harvard 
to work for MITS. in Albuquerque, 
where the action was. 

Communications, computers, infor¬ 


mation systems ... all are changing. 
We’re ready for a major change in ed¬ 
ucation which will generate a few 
more billionaires. Ditto health care, 
which Is a trillion dollar industry, and 
growing fast. How close are you to the 
change? Close enough to see the op¬ 
portunities and benefit? 

Every major misery we have in 
America offers opportunities for the 
person willing to pioneer and work 
The downside is that if you're money- 
driven, your chances of making it bic 
are not good. You'll do best if you see 
something that needs to be done, fig- 
ure out how to do it. and then wort 
hard. Bill Gates made his billions acci¬ 
dentally. He's stilt wrapped up in wha 
he’s doing, not in making money. 

In my reports to the New Hamp 
shire Economic Development Com 
mission I’ve been coming up with end 
less ideas for new businesses anc 
new areas that need to be researcher 
and pioneered. My lirst reports havf 
been reprinted in my Declare Wa 
book. Those since then are in my De 
dare War Update reports. They'rt 
available via Uncle Wayne’s Book 
shelf. 

One of my joys is in getting letter: 
from hams thanking me for keeping a 
them through my editorials to get ou 
there and be an entrepreneur. Somi 
have been very successful, and a 
of them know a freedom they neve 
experienced before. Q 


“Are you keeping up with technology ? 
As a ham you’re expected by the 
public to be knowledgeable 

about high-tech. ”_ 
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DELAWARE 
New Castle 

Factory authorized dealer! Yaesu, ICOM, 
Kenwood, Ten-Tec, AEA, Kantronics, DR- 
SI Mfg., Ameritron, Cushcraft, HyGain, 
Heil Sound, Standard Amateur Radio, 
MFJ, Hustler, Diamond, Butternut, As- 
tron, Larsen, and much more. 
DELAWARE AMATEUR SUPPLY, 71 
Meadow Road, New Castle DE 19720. 
(302) 328-7728. 

NEW JERSEY 
Lodi 

North Jersey’s newest Two Way Radio 
and Electronics Dealer is now open. 
Sales of Ham, Business, Marine and C.B. 
two way equipment as well as Scanners, 
Shortwave. Electronic Kits, Antennas, 
Books, Cable Boxes and more. Friendly 
service and low prices. Advanced Spe¬ 
cialties, 114 Essex Street, Lodi NJ 
07844. (201) VHF-2067. 

NEW JERSEY 
Park Ridge 

North Jersey's oldest and finest Short¬ 
wave and Ham Radio Dealer. Three min¬ 
utes from Garden State Pkwy and NY 
Thruway. Authorized Dealers for AEA, Al¬ 
pha Delta, Diamond, ICOM. Japan 
Radio Company. Kenwood. Vectronics. 
Yaesu, Ham Sales, Lee WK2T. GILFER 
SHORTWAVE, 52 Park Ave., Park 
Ridge NJ 07656. (201) 391-7887. 

NEW YORK 
Manhattan 

Manhattan’s largest and only ham Radio 
Store, also full Tine of Business, Marine, 
Aviation, Shortwave Radios and Scan¬ 
ners. and Cellular Phones and Beepers. 
Large seleclion of Books. Antennas, Test 
Equipment, coaxial cable and parts. Full 


Service Repair Lab on premises. O 
44th Year . . . We carry all major line 
MOTOROLA, ICOM, KENWOOD, YAI 
SU, BENDIX-KING, ASTRON, AE> 
SONY, PANASONIC, MFJ, CCTV CAh 
ERAS AND MONITORS, BIR 
WATTMETERS, FREQUENCY COUI 
TERS, SCANNERS, HYGAIN, VIBR( 
PLEX, HEIL. CALLBOOK, ARRL, OTI 
ER PUBLICATIONS. Open 7 days M- 
9-6 p.m.; Sat., 10-5 p.m. Sun. 11-4 p.i 
We ship Worldwide. Call, Fax, or write f 
information and prices. Your one Soun 
for HAM and Business Radios ... BA 
RY ELECTRONICS, 512 Broadwa 
New York NY 10012. (212) 925-700 
FAX (212) 925-7001. 

OHIO 

Columbus 

Central Ohio's full-line authorized dea 
for Kenwood, ICOM, Yaesu, Aline 
Japan Radio, Standard, AEA, Cushcic 
Hustler. Diamond and MFJ. New ai 
used equipment on display and opei 
tional in our new 10,000 sq. ft. factli 
Large SWL Department, too. UNIVE 
SAL RADIO, 6830 Americana Pkw 
Reynoldsburg (Columbus) OH 430J 
(614) 866-4267. 

PENNSYLVANIA 

Trevose 

Authorized factory sales and servit 
KENWOOD, ICOM, YAESU. featuri 
AMERITRON, B&W. MFJ, HYGAI 
KLM, CUSHCRAFT, HUSTLE 
KANTRONICS, VIBROPLEX, HE 
CALLBOOK, ARRL Publications, a 
much more. HAMTRONICS, INC., 40 
Brownsville Road, Trevose PA 190* 
(215) 357-1400. FAX (215) 355-89' 
Sales Order 1-800-426-2820. Cir* 
Reader Service 298 for more infonmatk 
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Amie Johnson N1BAC 
43 Old Homestead Hwy. 

N. Swanzey NH 03431 

Notes from FN42 

As this month’s column Is being 
written, we in the U.S.A. are watching 
Hurricane Emily chum toward the cen¬ 
tral East Coast, hoping the storm will 
not strengthen and cause damage to 
fife and property. So far, we have been 
very lucky in that no loss of life has 
been suffered, even though the storm 
grazed the outer banks of North Car¬ 
olina. Meanwhile, Typhoon Yancey 
was headed toward Okinawa and 
Japan, lashing out with high winds and 
heavy rain. I certainly hope that David 
Cowhig, Hambassador to Okinawa, 
and the rest of the people will be safe 
and secure. 

I made it back to Colorado this 
summen but wasn’t able to have an 
eyeball with any of the Gunnison 
hams. I did find out that the triband 
beam received from Fran, the widow 
of Fred Paimbtad W0CYM, was used 
during the Field Day operation, and 
that a plaque has been permanently 
placed on the beam by the Gunnison 
Valley ARC. Fran’s generosity has 
certainly started me thinking about 
what amateur-related equipment I 
might leave to local hams or the local 
ham club to help further this fantastic 
hobby. I have already compiled a list 
and am planning to include it in the 
next update of my Last Will and Testa¬ 
ment. I think that this Is really a way 
that we can all get involved, but in a 
slightly different way. Think about it! 
Lastly, I am very happy to Introduce a 
new Hambassador from the Philip¬ 
pines, Lorenzo D. Gaston DU1CHD/6. 
He sent along three submissions for 
our pleasure , Welcome, LorenzoI 
That's all for this month. On to the 
great news from around the world! 73, 
Amie N1BAC. 

Roundup 

Dominican Republic Letter from 
Bill Meara N2CQR/HI8: Greetings 
from Santo Domingo, capital ol the 
Dominican Republic (“The DR" for 
short), land of sunshine, merengue 
music, and FB ham radio! The mem¬ 
bers Radio Club Dominicano have au¬ 
thorized me to serve as “73 Interna¬ 
tional's" Dominican Republic Corre¬ 
spondent. ! am on assignment with the 
U.S. Embassy here; my selection as 
correspondent was based largely on 
my more than 30 years of practice 
with the English language! We've 
seen the excellent reports from around 
the world and wanted to send in a 
contribution from the DR. 

The Dominican Republic is located 
on the eastern two-thirds of the island 
of Hispaniola. We are on the large is¬ 
land between Cuba and Puerto Rico. 
The country has a population of over 
seven million and is Spanish-speak¬ 


ing. French-speaking Haiti occupies 
the western third of the island. 

Ham radio is big in the DR! A drive 
through Santo Domingo reveals nu¬ 
merous HF yagis. Radio Club Domini¬ 
cano (HI8RCD) is the IARU affiliate 
and has been in operation since 1926. 
The club sports a complete HF station, 
along with 2 meter gear and packet 
equipment. A second club. Union Do¬ 
minicano de Radio Aficionados, is also 
very active in Santo Domingo. In the 
country’s second city (Santiago) there 
is much club activity, including the Ho¬ 
tel India DX Association. 

Dominican hams are involved in a 
wide variety of radio operations. HF 
SSB DXing is the most popular. Geog¬ 
raphy has blessed the island with good 
DX conditions (we are surrounded by 
salt water and have abundant solar ra¬ 
diation!). There are approximately one 
million Dominicans living in the U.S. 
(mostly in the New York area), and am¬ 
ateurs among this expatriate popula¬ 
tion maintain schedules with ham 
friends on the home island. There is a 
lot of 2 meter FM activity, and the 
packet revolution has also swept 
through HI land. There is a small group 
of 6 meter enthusiasts providing a new 
country for VHF buffs. Hams here have 
worked the Mir space station, and 
there is interest in the satellite pro¬ 
gram. 

The numbers after the HI prefix indi¬ 
cate geographic region (8 for the capi¬ 
tal, 3 for Santiago, etc.). The suffix let¬ 
ters are usually based on the ham’s 
Initials. Old-timers are authorized sin¬ 
gle-letter suffixes. Foreigners operating 
with Dominican licenses have suffixes 
that begin with X. The DR has a recip¬ 
rocal license agreement with the U.S.; 
hams operating under this agreement 
work with their home call, followed by 
/HI. ARRL headquarters has up-to- 
date information on the fairly simple 
process for obtaining reciprocal operat¬ 
ing permission. 

While not really in the category of 
rare DX, an HI call can stir up some 
pile-ups on the HF bands—lots of fun 
for a visiting U.S. ham. 

Tourism is one of the country's 
largest industries, and we are sure that 
there are hams among the million or so 
sun-seekers who visit the DR’s beauti¬ 
ful beaches every year. While most of 
the resort areas are quite distant from 
Santo Domingo, tourists do frequently 
make it to the capital. If you're coming 
to Santo Domingo, drop us a line, and 
we’ll see if a visit to the club can be ar¬ 
ranged. 

Dominican hams are very friendly to 
hams from across the sea. HI8RCD 
currently has members from the U.S. 
and Japan. Over the years, foreigners 
on assignment in the DR have been 
very active in the local club. 

We will try to provide “73 Interna¬ 
tional’ with periodic updates. For now, 
best of 73 from HI8! 


[Bill Meara N2CQR/HI8, Unit 5510, 
APOAA 34041 USA] 

Russia From Yuri V. Funkner, 
UN9LX (ex-UL7LS): The International 
Diploma Foundation is a nonprofit, vol¬ 
unteer effort devoted to the develop¬ 
ment of world amateur radio by means 
of establishment of various awards. 
Membership is open to anyone who 
shares the objectives of the foundation 
and is ready to pay the entrance fee. 
Donors will receive handsome certifi¬ 
cates. All gilts will be acknowledged. 
For further information, write to: Yuri V. 
Funkner UN9LX, IDF Secretary, PO 
Box 1 Frunze 459411. Ordzhon- 
ikidzevskiy Rayon. Kustanayskaya 
Oblast, Republic of Kazakhstan. [Yuri 
also hosts a DX Net on 7043 KHz on 
Friday at 1900 UTC.] 

Switzerland From the International 
Telecommunication Union (ITU) Press: 
The ITU has created a new strategic 
consultative body to step up telecom¬ 
munications development worldwide. 
The Telecommunication Development 
Advisory Board (TDAB) held its first 
meeting on 6 and 7 July 1993 to ad¬ 
vise ITU on priorities and strategies for 
telecommunication development, to 
advise ITU member countries on how 
best to step up telecommunications 
development and to reinforce the role 
of the development machinery of the 
Union in this area. 

The board will neither exercise su¬ 
pervisory functions nor will it be in¬ 
volved in the management of ITU’s 
development sector. It will, however, 
be required to: 

•Provide views and recommenda¬ 
tions that will contribute towards the 
development, expansion and efficient 
operation of telecommunications; 

•Help in raising the level of aware¬ 
ness of decision-makers of the impor¬ 
tance of telecommunications in socio¬ 
economic development of nations; 

•Encourage the participation of in¬ 
dustry, telecommunication operators 
and service providers, bilateral and 
multilateral organizations and financ¬ 
ing Institutions to promote telecommu¬ 
nications development In developing 
countries; 

•Assist in the mobilization of actions 
and resources tor pre -investment and 
investment activities in the field of 
telecommunications; 

•Assist in the preparation of 
telecommunication development con¬ 
ferences. 

U.S.A. From Patrick G. Lehrman 
N9JPV: The June issue of Radio Fun 
ran an article about the “School-to- 
School QSO Contest." Many schools, 
hams, and clubs in the U.S. and 
Canada have responded to that arti¬ 
cle. The contest started at 1200 UTC 
on October 5 and ran through 1200 
UTC on October 6,1993. 

Please send photocopies of logs 
as well as any interesting stories to 
the Westmont Amateur Radio Club by 
December 31, 1993, at 125 S. Grant 
St.. Westmont IL 60559-1907 U.S.A. 
fThis letter described the contest but 
arrived too lale to be included in the 
October issue before the contest .— 
Amie] 


CANARY ISLAND 

SPAIN 

Woodson Gannaway EA8/N5KVI 

Apartado 11 

35450 Sta Madre Guia (G.C.) 

tslas Canarias 

Espana 

Well, the Amateur Radio Congre 
held in Las Palmas last fall, came . 
great. We had hoped for more fore 
participation, but about the only forei 
ers who showed up were the vice prt 
dent of the French amateur radio or 
nization and his wife, a Portugut 
couple, and some Russians who t 
sailed here in a Viking-type ship (t 
would be worth a story in itself) so 
months earlier. There was a wide rai 
of activities, excursions, and sl 
which they pulled off with the usual U 
This was another event in which a g<. 
time was had by all. More recently, tl 
hosted a CW contest weekend. I'll hi 
to get up that hill again to see w 
they're planning next. 

In a previous report, I mentior 
learning to make Canary knives s 
could know what I was talking ab 
when I wrote about them. I supp( 
that is a worthy motive, but it certa 
doesn’t guarantee that if someone l 
experience, that they can then w 
clearly and correctly about a partici 
subject. 

In a different report, I mentior 
something about heroes in the mod 
mold. What I had in mind was hen 
of moral courage instead of, s 
physical courage. People who can 
spire us by the moral nobility they i 
play under extraordinarily difficult 
cumstances. Isn't this what the w< 
needs today? Certainly not more t 
dent soldiers, as noble as that is 
der certain circumstances. What I 
thinking of is people like Matthew H 
son, who accompanied Peary In 
achievements In the Arctic. W 
maybe more than accompani 
Peary referred to him as “indlspe 
able, more of an Eskimo than somt 
them ," and he is still greatly adm. 
by the descendants of the Esklr 
among whom he moved. U K 
Matthew " he was known among th 
and my favorite photograph is of 
holding a muskox calf in his arms ( 
tional Geographic Vol. 174 Nc 
September 1988, p. 422). 

He became one of the greai 
hunters and sled drivers of all- 
stead of living out his life as the sh. 
cropper's son he was. There is 
doubt that he had tremendous ph 
cal courage, but he also had m 
more. Loyalty , humility—you might 
joy reading his story. 

ISRAEL 

Ron Gang 4X1MK 

Kibbutz Urim 

D. Negev 85530 

Israel 

Packet: 4X1 MK & 4Z4YU.ISR. 

MDLE 

About 40 amateurs were preser 
Natanya’s Goldar Hotel for the anr 
Israeli Packet Group’s meeting. ‘ 
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opening address was given by pioneer 
packeleer Bentzi 4X1IL, while the 
Hannukah candles were lit by Yankele 
4X1 AH, IARC President Further talks 
on subjects related to packet radio 
were made by Yossi 4X6KJ, IARC 
Chairman, Naftaly 424RM, and “Di- 
mona Danny" 4Z9DDA. 

The Packet Cluster, which shall 
soon start operation on 144.675, the 
4XNet frequency, was discussed by 
4X1IL, 4X1GP, and 4X1 DA. The first 
Cluster's callsign will be 4X4BX. in 
memorial to the late DXer Sioma Man- 
zari 4X4BX, who was the first IARC 
chairman. Hot DX information will be 
transmitted to all Cluster members 
who have left their packet gear on the 
frequency in the same manner as in a 
telephone conference call. 

Jim 4X1RU outlined the newest 
version, 5.14, of the F6FBB BBS pro¬ 
gram, which Is installed in his BBS 
and requires one megabyte of com¬ 
puter memory. Mail from abroad 
comes through 4X1AS’s satellite gate¬ 
way and six European HF BBSs. Fea¬ 
tures of the new software are; a BBS 
data base which completes incom¬ 
plete addresses automatically, a RE¬ 
JECT file to zap undesirables, and an 
SR {Send Reply) feature that automat¬ 
ically addresses according to the num¬ 
ber of the message being answered. 
Jim also reviewed the amateur com¬ 
munications software being integrated 
into the Technion’s satellite project, 
the Techsat. 

Peleg 4X1GP clarified points on 
proper packet operation stressing the 
inclusion of one's own packet forward¬ 
ing address in the body of the mes¬ 
sage, so that the addressee will know 
how to reply. Recommended operating 
parameters for the TNC dealing with 
switching time and delays for proper 
Integration into the Net were dis¬ 
cussed. 

He also explained the TCP/IP pro¬ 
tocol and the latest improvements 
made in it. He recalled the problem of 
the “hidden station" that reduces the 
through-put in the system to 18% of 
the capacity. He presented a solution 
where a commanding station will work 
as a digital regenerator transmitting 
what it’s receiving simultaneously. This 
will raise the efficiency to 56% at the 
cost of allocating two frequencies to 
communication. 

Shlomo 4X1 AS described the com¬ 
munications programs (PG and PB) 
for working on the satellites OSCAR 
16 (1200 baud) and OSCAR 22 (9600 
baud). Messages are sent in the 
BROADCAST mode, and the satellite 
can be utilized by up to 20 users si¬ 
multaneously. If 20 are already con¬ 
nected, you are given a number and 
must wait in line until your turn comes 
up. The satellite transmits 10 seconds 
to each connectee. Material stays in 
the satellite from two to four days and 
the local directory should be constant¬ 
ly updated. If the requested informa¬ 
tion is not received in the present 
pass, the program will automatically 
request it again when the bird comes 
overhead the next time. Files arrive in 
compressed form and as such are 


transferred to 4X1 RU, where they are 
unraveled. There are 25 satellite gate¬ 
ways in the world. Each one receives 
material only from other gateways and 
checks the satellite's directory if there 
are any messages for it. 

All-in-all, this year’s Racketeers' 
meeting was a fruitful one, giving a 
good forum for the exchange of ideas 
and furthering the advancement of the 
fast-growing field of digital communi¬ 
cations in Israel. Looking back to the 
inception of packet in Israel a mere six 
years or so ago, the growth has been 
amazing. [Also amazing in the rest of 
the world lool—Amie] 

OKINAWA 

JAPAN 

David Cowhig 7J6CBQAA/A1LBP 
AmCon Naha 
FBU PSC 556 , Box 840 
FPO AP 96372-0840 
Now it is late June. The plum rain 
season has ended and we are moving 
into Okinawa’s hot season. Soon will 
come the Eisa festivals throughout Ok¬ 
inawa (July and August) where the Ok¬ 
inawans. who follow the ancestor-ven¬ 
eration religion of the Chinese, wel¬ 
come back the spirits of their ances¬ 
tors for a three-day visit. Large groups 
of men and women dance in fine cos¬ 
tumes, some carrying drums like those 
shown in JS6ANO Hokama-san’s QSL 
card. The instruments and distinctive 
rhythms of Okinawan music, very dif¬ 
ferent from those of the rest of Japan, 
owe much to Indonesia, Thailand, Chi¬ 
na and probably India as well. 

When Emperor Akihito and Em¬ 
press Michiko visited Okinawa in April 
they passed just 200 meters from our 
house in the central Okinawan village 
of Kitanakagusuku on their way to visit 
some handicapped children. Our 
neighbors waved Japanese flags as 
the couple drove by in their black 
limousine and helicopters circled over¬ 
head. Not to be left out, my children, 
Patrick and Frances KD4BMJ, 
grabbed Japanese flags and waved 
them enthusiastically as the Emperor 
and Empress passed by. I couldn't 
help but think what a wonderful differ¬ 
ence 50 years makes! 

One theme of the Emperor’s visit 
for the National Arbor Day Celebration 
was reconciliation with the Okinawan 
people who had suffered terribly at the 
hands of the Japanese Imperial Army. 
Today, as they do every June 23, Oki¬ 
nawans remember the 200,000 
Japanese. Americans, and Koreans 
who died here in 1945. The Oki¬ 
nawans plan to dedicate a memorial 
on the 50th anniversary of the Battle 
of Okinawa, which will have the 
names of all the soldiers—Japanese 
and American—who died in the battle. 
In the words of Jana, the 17th century 
Ryukyu Kingdom statesman, “inochi 
da takara”—"life is treasure." 

During a mid-May trip to Yonaguni, 
the westernmost of the Japanese is¬ 
lands and home of the world’s largest 
moth (wingspan up to 24 cm!), my ef¬ 
forts to reach Taiwan, just 80 miles, on 
2 meters failed but I met island physi¬ 


cian Masakl Akamine JS6GNM, his 
wife Mimako JS6KHO and thetr two 
children. The Okinawa Prefectural 
government assigns Akamine-san to a 
new outlying island every two years. 
He likes islands so he started his as¬ 
signment on Yonaguni, population 
1800, in May 1993. I met JS6GNM on 
the 80-miles-distant 439.88 MHz 
JR6YI Ishigaki island repeater but 
soon switched to 2 meters simplex 
and then the eyeball mode since 
Akamine-san’s home (and clinic) was 
just 50 meters from my minshuku 
(Japanese traditional-style hotel). The 
Akamines took me on a tour of the is¬ 
land while I worked in Honshu using 
his 3 watt Mizuno 21 MHz SSB handie 
talkie. We finished the evening in a 
restaurant run by Yonaguni Mayor 
Tsuimaji’s family—named the White 
House, naruhodo (that’s, of course, In 
Japanese). 

Yonaguni lives by raising beef cat¬ 
tle, growing sugar cane and vegeta¬ 
bles, fishing, selling the local awamorl 
rice liquor (at 60% alcohol the 
strongest brew In all Japan), and 
tourism. Yonaguni enjoyed a brief 
boomtown era (the island population 
hit 12,000 in 1947) as Japan’s Wild 
West just after World War II. Enterpris¬ 
ing smugglers liberated goods from 
the US military PX for cheap Taiwan 
rice which they could sell for a 700% 
profit on the Japanese black market. 
[More next month I — Amie] 

PHILIPPINES 

Lorenzo D. Gaston DU1CHD/6 

PO Box 27 

6116 Silay City, Neg. Occ. 

Philippines 

Amateur Radio licenses in the 
Philippines are issued by the National 
Telecommunications Commission 
(NTC). NTC is under the Department 
of Transportation and Communica¬ 
tions (DOTC). NTC is headed by one 
commissioner and assisted by three 
deputy commissioners. The NTC is¬ 
sues Amateur Radio Licenses and Ra¬ 
dio Amateur Operator’s Certificates 
with a maximum effectivity period of 
three years. 

There are four classes of amateur 
radio licenses in the Philippines: Class 


A, B, C, and D. 

Class A licensees have full prlv 
leges and their authorized statio 
power output is limited to 2 kW PE 
SSB or 1 kW CW. Class A licensee 
who have operated for at least fiv 
years as Class A are qualified to be e 
ther appointed as club statio 
Trustees or deputized by the NTC a 
Amateur Radio Inspectors or botf 
Class A licensees are assigned D 
prefixes, but they are also given oni 
one option to change the callsign pre 
fix from DU to either 4D, 4E, or 4F. A 
club stations are required to have 
(qualified) Trustee. Licenses to ope 
ate repeaters are only granted to du 
recognized amateur association; 
clubs, or societies. All club statior 
and their repeater(s) have the sam 
callsign and are assigned DX prefixes 

Class B licensees are not authc 
rized to transmit on the 160 met* 
band. Operation on 20 meters is a 
lowed except on the segment froi 
14.100 to 14.275 MHz. Operation c 
all other bands and modes are a 
lowed and authorized station powi 
output is limited to 1 kW PEP SSB ■ 
500 watts CW. All Class B licenses 
are assigned DU prefixes. 

Class C licensees are authorized 
transmit on all modes on 40. 15, 1 
and 2 meters only. Authorized static 
power output is limited to 200 wat 
PEP SSB, 100 watts CW, and 1C 
watts on 2 meters. All Class C I 
censees are assigned DU prefixes. 

Class D licensees are limited to 
meters only (all modes) and 100 wat 
power output. All Class D licensee 
are assigned DY prefixes (DY-pref 
QSL cards are not valid for the UN-C 
Award or any other award so plea; 
do not contact or send a QSL card 
a DY-prefix station on any band exce 
2 meters, just in case you hear one. 

A “Radio Amateur Operator Certi 
cate" is a certificate of authority issue 
by the NTC to a qualified person wl 
has passed an appropriate amate 
radio examination. This certificate a 
thorizes the holder to operate any 
censed amateur radio station of an a 
propriate class as indicated in the cc 
tificate. 

Next month I will cover the recipr 
cal licensing in the Philippines. 73! | 
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Number 21 on your Feedback card 

Special events 


Ham Doings Around the World 


NOV 7 

KAUKAUNA, W1 The Fox Cities ARA will 
hold a Ham and Computer Fesl at the 
Startite Club. VE Exams. Taik-in on 146.76 
(CTCSS 107.2 Hz). For details, contact 
Dan Vanevenhoven N9LVS, 2410 £ New¬ 
berry, Appleton Wl 54915. Tel. (414) 739- 
5101. VE Exams, contact Larry Siebers 
KD9IA, (414) 788-3823. 

NOV 13 

MONTGOMERY, AL The Montgomery 
ARC will host the 16th annual Montgomery 
Hamlest/Computer Show in Garrett Colise¬ 
um at the South Alabama State Fair 
grounds on Federal Dr.. Irom 8 AM-3 PM 
CST, VE Exams start at 8 AM. Talk-in on 
146.24/84 (W4AP). Ragchew on 

146.32/.92 {with phone patch, *up/#down), 
147.78/.18, 449.50/444.50. Special Rates: 
Days Inn. (205) 269-9611 ; Coliseum Motel. 
(205) 265-0586 or (800) 876-6835; or Best 
Western Regency Inn, (205) 260- 
0444/(800) 528-1234. Contact Hamfest 
Committee, c/o 111 Diane Dr., Prattville AL 
36066, or phone Jlggs, (205) 365-0380. 
FAX (205) 264-1150. 

PLYMOUTH, MA The Mayflower ARC will 
host a Rea Market at the Plymouth Memo¬ 
rial Hall Bldg, in Plymouth Center (RT3A), 
from 9 AM-3 PM. Walk-in VE Exams. Talk- 
in on 446.625- and 146.55 simplex. For 
Rea Market info, call Jon WSiK, (508) 
746-0162 or Jim NM1F, (508) 747-2224 
eves. For exam info, call Bob, (508) 747- 
6022. 


NOV 13-14 

FORT WAYNE, IN The Fort Wayne Ham- 
fest/Computer Expo and 1993 Indiana AR- 
RL State Convention will be hosted by the 
Allen County AR Tech. Soc., Inc., at the 
Allen County Memorial Coliseum Expo. 
Times: Sal. 9 AM-4 PM; Sun. 9 AM-3 PM. 
VE Exams, Forums, Meetings. Talk-in on 
146.88-. For table info call (219)-483-6305 . 
For details, call (219) 484-3317. 

NOV 14 

BRANFORD, CT The Southcentral Conn. 
ARA will hold its 14th annual Rea Market 
at the Branford Intermediate School, 185 
Damascus Rd., starting at 9 AM. VE Ex¬ 
ams—reservations must be mailed to be 
received before Nov. 1st. Talk-in on 
146.01/.61. For details, call Brad, (203) 
265-9983, 24 hrs. Mail reservations with 
SASE to SC ARA. PO. Sox 705, Branford 
CT 06405-0705. 

CHICAGO, IL The Chicago ARC will hold 
the Fall Ham Auction at the DeVry Inst, of 
Tech., 3300 N. Campbell, starting at 12 
noon, until all is sold. Door opens at 10 AM 
for inspection of items. 

NOV 20 

BILLERICA, MA An Amateur Radio and 
Electronics Auction will be held from 11 
AM-4 PM at Bull HN. 300 Concord Rd. 
lalk-in on 147.12. Seller Check-in at 9:30 
AM. Item inspection at 10 AM. Sponsored 
by BULL HN 1200 RC and Waltham ARA. 


Listings are free of charge as space permits. Please send us your Special Evem 
two months in advance of the issue you want it to appear in. For example, if you 
want it to appear in the January issue, we should receive it by October 31. Provide 
a clear, concise summary of the essential details about your Special Event. Chech 
Special Events File Area fill on our BBS (603-924-9343). for listings that were 
too late to gefinto publication. 


Contact Eliot Mayer W1MJ, (508) 851- 
0183. 

HOLLAND, Ml The 3rd annual Westshore 
Hamfest will be held by the Holland ARC, 
at Holland Christian H.S., 956 Ottawa 
Ave., from 8 AM-2PM. VE Exams. Make 
reservations early. Contact Joe Campbell, 
(616) 772-4928 after 6 PM or mall reserva¬ 
tions to Westshore Hamfest, c/o Joe 
Campbell, 10413 Northfield Dr.. Holland Ml 
49424. Talk-in on 147.06+ 


NOV 21 

BENSON, NC The Johnston ARS. Inc., 
will hold its annual “Jarsfesf at the Ameri¬ 
can Legion Complex from 8 AM-4 PM. 
Contact Bill Lambert AK4H, 8917 NC 50 
N„ Benson NC 27504. Tel. (919) 894-3352 
eves. 7 PM-10 PM. 

WASHINGTON, PA Washington Amateur 
Communications (WA COM) will hold its 
6th annual Tri-State Hamfest/Computer 
Fair from 8 AM-3 PM, at Chartiers-Hous- 
ton H.S. VE Exams. Talk-in on 145.49- 
W3CYO/R. Contact Ted Lockman 
WB3BZK, (412) 222-6473; Russ Burhenn 
N3NEL, (412) 222-4037; or FAX (412) 
258-8342. Or write WA. COM, PO. Box 
1386, Washington PA 15301. 


NOV 27 

EVANSVILLE, IN The ALL NEW 
Evansville Winter Hamfest. sponsored by 
EARS, will be held at the Vanderburgh 
County 4-H Center, Highway 41 (just north 


of Evansville). Doors open at 8 AM. Cor 
tact Beverly Hensley KA9PDG, (812) 471 
5741. Talk-in on 145.150 in Evansville an 
146.925 in Vincennes. Send reservation 
to EARS, 1506 S. Parker Dr., Evansville I. 
47714. 

NOV 28 

WHEATON, IL IL-GMRS of Illinois, Inc 
will hold their annual “Winterlest” from 
AM-1 PM at the DuPage County Fai 
grounds in Wheaton. Call (708) 690-149. 
or write GMRS, 2077 W. Roosevelt Ro 
Wheaton IL 60187. 

DEC 4 

NORTH OLMSTEAD, OH The Nort 
Coast ARC will hold their Fall Hamfe: 
from 8 AM-2 PM at Saint Clarence Churcl 
30106 Lorain Rd. Electronics. Computer 
Talk-in on 145.29 and 224.76 Rptrs. Cor 
tact Dan Sarama KB8A. NCARC Pres 
dent. (216) 267-5083 ; or Rick Mac 
N8VKE, (216) 483-4818; also, NCAR 
Packet BBSN08M. 

SPECIAL EVENT STATIONS 

NOV 4 

CLINTON, NC The Sampson County AR 
will operate K40AR from the Sampsc 
County Expo., from 1700Z-24002; low< 
portion ol the General bands. For a certi 
cate, send QSL and SASE to SCARS, P< 
Box 64, Clinton NC 28328. 



,$295!!, 


DR-592T DUAL BAND MOBILE 

45 Watts/2M (Rx 137-173/Tx 144-148), 35 
Watts/440 {Rx 410-470/Tx 440-450). Head can be 
remoted up to 16 feet from radio with optional EDC- 
20, Cross-Band Repeater, can be turned on and off 
remotely, frequencies can be changed, all-from your 
HT (DR-592T requires EJ-8U for HT Remote 
Control). 30 Memories + 10 additional automatic 
repeater memories + 2 call channels.Tone Encode, remote control/DTMF encode 
microphone included. 

Options: EJ8U DTMF Decoder $43.95 EJ7-U Tone Squelch $62.95 

EDC-19 9-Ft Remote Kit $36.95 EDC-20 16=R Remote Kit $39.95 


DJ-162TD 2 Meter HT 

2MjR* 137-174/Tx, 144-148); 20 
Memories + Call channel. DTMF 
Encode and Decode.Tone En¬ 
code (Decode W/EJ6U). Paging 
functions. Scanning, etc. Comes 
with AA Cell Battery case, see 
below for Nlcad Packs/Chargers 


Sio-yRisiCraSocf r#8T 


DJ-560T Dual Band HT 

2M (Rx 130-174/TX 144-148). 

440 (Rx 400-52G/TX 440-450). 

40 Memories + 2 call chan¬ 
nels.Tone Encode and 
Decode.DTMF Encode and 
Decode. Paging & Scanning 
Functions. Auto Power Off 

Optional Battery Packs for DJ-560 DJ162-TD 
EBP-1ON 72V X700MAH Only S2S.00JI 

EBP’10NA/12NAi'can bo used,with the E0G37 Smart Chargor or wall chargers * 

EBP-1ONA TiiSr x 70QMAH only S4S.9S EBP-12NA 12V X 700MAH only $59,95 
EDC-17 charger for EBP-10N/NA or EDC-1B wall charger lor EBR-12A S1S.95 

These arc some ol the best deals of at! time, where can you find a brand new 
2M/M0 Mofete for undo* SS00.00wth all theses features. Dual Band HT lor under 
3300, or 2 Meter HT for under $ 200 7 

To order, send check or money order with $8.50 for shipping, along with 
your shipping address (sorry no U.S. Post Office Boxes, UPS wilt not 
deliver) and Telephone number to; 

Joe Brancato 
THE HAM CONTACT 

PO Box 3624, Depi 73 
Long Beach, CA 90803 

CA Residents Add 8 1/4% Sates Tax. Canadian Reedents please send U S. Money Order + Si 7.10 fc 

ff you wish more iifcmvihon please send a SASE to the atoovr address For COD or den. call {: 
outside of CA calf )800)933-HAM4 and leave a message. 



CIRCLE 384 ON READER SERVICE CARD 


EVERY ISSUE 
of 73 

on microfiche! 

The entire run of 73 from October, 1960 
through last year is available. 

You can have access to the treasures of 
73 without several hundred pounds of 
bulky back issues. Our 24x fiche have 98 
pages each and will fit in a card file on 
your desk. 

We offer a battery operated hand held 
viewer for $75, and a desk model for 
$220. Libraries have these readers. 

The collection of over 600 microfiche, is 
available as an entire set, (no partial sets) 
for $285 plus $5 for shipping (USA). 
Annual updates available for $10. 

Your full satisfaction is guaranteed or 
your money back. Visa/MC accepted. 

BUCKMASTER 

PUBLISHING 

'‘Whitehall” 

Route 4, Box 1630 

Mineral, VA 23117 

703-894-5777 

800-282-5628 

CIRCLE 168 ON READER SERVICE CA 
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NOV 6-7 

OLTON, VT The Central Vermont ARC 
ill operate the Vermont Girl Scout Council 
E Station W1BD from the Bolton Valley 
esort, 1700Z Nov. 6lh-0200Z Nov. 7th. 
req.: 14.233, 7.233, 3.865 MHz. For a 
pecial Event QSL card, send QSL and 
ASE to CVARC/VGSC Special Event, 
:0. Box 674, Montpelier VT 05602-0674. 
EW HAVEN, CT The South Central CT 
RA will operate W1GB 1400Z-2300Z to 
ommemorate the operation of the first 
ilephone switchboard in the U.S. Opera- 
3n will be in the General 40 and 20 meter 
jbbands. For a certificate, send QSL and 
9’ x 12’ SASE to Bruce Torello AA1BX, 
94 Dogwood Rd., Orange CT 06477. 

NOV 6-11 

UELPH, ONT., CANADA SE Station 
G3W will operate on 10, 15, 20, 40 and 
} meters as an 'In memorium* for the fall- 
i of both World Wars. Operation will be 
} AM-5 PM EST each day. with a minute 
silence at the 11th hour of the 11th day 
the 11th month. For a QSL card, send 
ie IRC or Canadian Postage on SASE to 
G3W, do VE3ZM, P.O. Box 1305, 
uelph, Ontario, Canada N1H 6N9. 


LBUQUERQUE, NM The Albuquerque 
RC will operate WB5MII from 1700Z Nov. 
th-1700Z Nov. 12th, to commemorate 
jterans Day. The Station is located at the 
Jterans Administration Medical Bldg. For 
certificate, please send a QSL and a 9* x 
r SASE to AARC, P.O . Box 11853, Albu- 
lerque NM 87192. 


dARLOTTE, NC Mecklenburg ARS will 
(erate W4BFB from 1400Z-2400Z Nov. 


13th, and 1800Z-2400Z Nov. 14th, to cele¬ 
brate the 2nd Anniversary of the amateur 
radio education center at Discovery Place, 
the hands-on science museum in uptown 
Charlotte. Operation will be in the lower 25 
kHz of the General 80, 40, and 20 meter 
phone subbands; as well as In the Novice 
10 meter phone subband. For a certificate, 
send a 9" x 12“ SASE to Mecklenburg 
ARS, 2425 Park Rd.-Room 023, Charlotte 
NC 28203-5974. 

COLLEGE PARK, MD The Laurel, MD 
ARC will operate W3DQI FROM 1700Z 
Nov. 13th-2100Z Nov. 14th. from College 
Park Airport. Operation will be in the lower 
portions of the General bands, near 28.5 in 
the Novice subband, and on 147.54 FM, 
For a certificate, send QSL, 9” x 12" 
SASE, and your QSO nr to LARC, P.O. 
Box 3039, Laurel MD 20709-0039. 
STUART, FL Martin Co. Ares/Races 
will operate WA2TRJ 1400Z-2200Z both 
days, from the 6th annual Jensen Beach 
Pineapple Festival. Operation will be on 
the lower portion of the General 10. 15, 
and 20 meter bands. For a certificate, 
send QSL and a 9’ x 12* SASE to Lany 
Cohen WA2TRJ, 5595 SE Lamay Dr., 
Stuart FL 34997. 


FORT LANGLEY, B.C., CANADA The 
Frasier Valley ARA will operate VF7L from 
Fort Langley, to commemorate the 135th 
Anniversary of the Proclamation read by 
Sir James Douglas at Fort Langley, Nov. 
19. 1858, creating the Colony of British 
Columbia. Operation will be on the 20, 15. 
and 10 meter bands in the General por¬ 
tions, from 1700Z to 2300Z over the 3 
days. For a certificate, send QSL and a 9’ 
x 12" SASE (or $1 to cover postage), to 
Fraser Valley ARA, Box 50, Fort Langley, 
BC, VOX 1J0 Canada. 


Fast PacketTicket! 



Tht PockeTwin ■ }VirtUst Communications System 

Thinking about the move to packet radio? Or have you already tried 1200 
baud packet only to become quickly discouraged? 

At Gracilis, wc’vc got the ticket to the kind of speed you’re looking for. 

Using ourPackcTwin system with your existing IBM*-PC or compatible, 
you’ll easily be able to communicate with other packet radio stations at rates 
of 9600 or 19,200 baud. If higher speeds are desired, the popular WA4DSY 
modem can be constructed and added to provide operation at 56,000bps. 

When you order our PackcTwin Wireless Communications System, you’ll get 
a plug-V -play 9600/19,200 baud system, complete with modem and palm- 
size two watt UHF transceiver. You supply the PC and antenna —We supply 
the rest! 

Consider these important features... 

* Exclusive use of the PC’s DMA channels provides an upgrade 
path to 1Mbps 

■ A second channel is included that can be used to provide a 
separate RS-232 or RS-422 interface 

* Free software provides access to AX.25 and TCP/IP networks 

* Free firmware updates 

For information contact your distributor, or... 


Gracilis The new name in Packet Radio 
623 Palace Street, Aurora, IL 60506 Ph:(708) 801-8800/FAX:(708) 844-0183 
Email: info@gradlis.com 

IBM h « riglgiir*<Mri<Mm«r1( arintcmatlonil Businvit Machinal Inc.,' PacfcaTWto li a trademark of GraclHs. Inc. 


CIRCLE 291 ON READER SERVICE CARD 


RF ENTERPRISES 

to ORDER 1 -800-233-2482 


Complete Inventory 1 

ANTENNAS 

TOWERS 

TELEX/hy-gain 

ROHN 

CUSHCRAFT 

HY-GAIN 

DIAMOND 

ACCESSORIES 


■YAESU icom mfj aea 


BELDEN COAX: 

9913 

Low loss; 50 ohm. 

RG-213/U 

IS2€7| 50ohn Ltfsps* 

RG-8/U 

(3237) 

RG-6/U 

»52i4>5Cchr. Pc*s. 

RG-6X 

(3253) 50 o?*n. team 
Don't soiile lor Jesslhan I he best 


ASTRON 

POWER 

SUPPLIES 

RS4A RS-7A RS-12A 
RS-20A RS-35A RS-50A 
RS-20M RS-35M RS-50M 
VS-20M VS-35M VS-50M 

CALL US FOR YOURS! 


;OPPERWELD ANTENNA WIRE: 

olid: 12 gn; Solid: 14 ga.; & ^ 

trended 14 ga. Cut lo your specs. 

IOTOR CABLE: JQQL. 

landard (6*22. 2-18) 
teavy Duty (6-18.2-16) 

e stock Amphenol Connectors ^ ^ 

onnectors Installed! Jumpers & custom cable assemblies. 
Cslt or \>nSe today' We sb?? woridmde 


ISA Mastercard fW" 

cm lubjKt 1e ctwwga wdheui netee. CA/TCDDD/CCC 

ipptftg addtofis! eicept ss nrted, *—' * f tflr filsJt—sJ 

turn: subpci to 20N rwlockng 1«>. HC 86 Box 580 

awefiM «tower rahirtw.. Morrifield, MN 66465 


Come to the 1993 

AMSAT Space Symposium 

La Quinta Inn & Conference Center 
Arlington, Texas 

October 8, 9 & 10 

Your BEST chance to learn how to work 

Amateur Satellites: 

The high orbit DX satellites: 

OSCARs10 & 12 
The "Easy birds": 

RS 10 & 12 

Store & forward PACKET spacecraft 
AO 16, LU 19. UO 22, KO 23 
and more coming SOON! 

Now building: 

Phase 3D (The satellite for ALL amateurs 

SEDSAT (Easy to use 2 to 10 meter transponder + digital) 

PANSAT (An experiment in amateur spread spectrum) 

RS 15 (Anew Russian 2 to 10 meter satellite) 

More PACKET satellites 



Marjorie Swain with Grand Prize won 
at 1992 Symposium - a Kenwood TR-751A 
all-mode 2 meter transceiver. OM Carroll 
W7DU seems pleased with her good 
fortune. 



For more information 
write or call 


“)AMSAT 

WT PO Box 27 


PO Box 27 

Washington, DC 20044 
301-589-6062 


CIRCLE 171 ON READER SERVICE CARD 


CIRCLE 110 ON reader service CARD 
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m m Number 22 on your Feedback 

New products 


Compiled by Charles Warrington WA1RZW 



MULTIFAX 

Tihe new MultiFAX external WEFAX 
demodulator Is now available, and it 
can be used anywhere with an IBM or 
compatible PC, Laptop, or Notebook. 
The unit interlaces directly through the 


PAKTEK 

PAKTEK has introduced the “Tool 
Tote" as their unique solution for the 
two biggest complaints about hard utili¬ 
ty boxes: 1) They are clunky; and 2) 
They damage surfaces. The new-fash¬ 
ioned Tool Tote is strong but gentle. 

This handy son-sided utility organiz¬ 
er features an over-sized center com¬ 
partment opening for easy access, 14 
external pockets, an extra-large zipper 
with two pulls, bold red and black 
styling, and an affordable price of 
$24.97. 

For more information or to place an 
order, contact: PAKTEKInc., 7307 
82nd St Cl SW. Tacoma WA 98498: 


parallel printer port; it does not require 
its own internal slot. 

This external unit uses the same 
software and supports the same fea¬ 
tures as the popular MultiFAX Version 
2.2 plug-in card. The unit runs on any 
12 VDC supply, including cars and 
boats. Now you can downlink NOAA 
satellite weather imagery wherever 
you go. 

The price is $389 plus $8 S & H in 
the US. (The unit is shown with its 
cover removed.) For further informa¬ 
tion, contact: MultiFAX 143 Rollin Irish 
Road, Milton VT 05468; (802) 893- 
7006, FAX (802) 893-6859. Or circle 
Reader Service No. 202. 



(800) 258-8458. Or circle Reader 
Service No. 201. 


JADE PRODUCTS, INC. 

Here’s the latest addion to Jade 
Products FUN-KIT line: the 160 Meter 
Twin-Lead Marconi Antenna. This an¬ 
tenna (Model AN-00001-01) is a com¬ 
plete. ready-to-install kit consisting of 
all the necessary hardware, wire, twin- 
lead, connectors, and support rope. 

This antenna provides unique sup¬ 
port for the twin-lead, thus preventing 
the failure due to fatigue and flexing 
which often occurs when hanging twin- 
lead by rope. This elbow support forms 
a gradual bend, and is adjustable. The 
antenna is approximately 126 feet 
long. With the elbow elevated to 35 
feet, the horizontal section would re¬ 
quire only 90 feet. 

Installation and connection is sim¬ 
ple; an antenna tuner is not required. 



The price is $39.95. To order or for 
more information, contact Jade Prod¬ 
ucts Inc., P.O. Box 368, East Hamp¬ 
stead NH 03826; (603) 329-6995. Or 
circle Reader Service No. 206. 



S-COM INDUSTRIES 


S-COM Industries is now shipping a 
powerful 100-setpoint scheduler as a 
standard feature on all 5K Repeater 
Controllers. The scheduler executes 
user-delined macro commands at pro¬ 
grammable setpoints (times and 
dates). The macro commands deter¬ 
mine the action the controller will take, 
such as changing repeater access 
modes for day and night, and repro¬ 
gramming the identifier for holidays 
and special events, etc. These can be 
set for a specific time and date, or for 
events recurring on a regular basis. 

The controller automatically com- 
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NCG COMET 

New from Comet, this 
compact Cross Needle 
SWR/Power Meter has Its 
metering separate from Its 
RF sensor. Three models 
are available for high power 
HF, low power HF/VHF, and 
low power VHF/UHF. The 
Cross Needle design pro¬ 
vides forward and reflected 
power and VSWR simulta¬ 
neously. 

Three-switch selectable 
power ranges are provided on each 
model, with a fourth switch to measure 
DC voltage from the power supply or 
vehicle. The meter is lighted in color 
for easy reading. 

The CMX Meter Series is specifical¬ 
ly designed and ideally suited to mo¬ 
bile operation. Each meter comes with 
a standard six-foot cable allowing 
placement of the meter head near the 


rig’s remote head, while the sensor 
near the rig itself. An optional 10-fc 
extension is also available. 

The CMX Series is available frt 
your amateur radio dealer. For me 
information contact: NCG Compai 
1275 North Grove St., Anaheim ( 
92806; (800) 962-2611, FAX (71 
630-7024. Or circle Reader Servi 
No. 204. 



P.C. ELECTRONICS 

Here’s a low-cost progressive way 
of getting into ATV: the P.C. Electronics 
Model TX70-1b 1.5 watt 70 cm (420- 
450 MHz) Transmitter. Many start by 
purchasing the $89 TVC-4G Tunable 
Down Converter just to check out the 
local ATV repeater or simplex action. 
After the ATV bug bites, they are ready 
to transmit back. But now, instead of 
trading for an all-in-one-box transceiv¬ 
er, they can Just add the companion 
TX70-1b Transmitter for $279. 

The transmitter's rugged die- 


ANTENNA SPECIALISTS 

The Antenna Specialists Co. has 
developed a new set of software pro¬ 
grams to aid communication system 
designers and operators in producing 
critical base antenna calculations and 
patterns tailored to their own system 
requirements. Called the RF Tools Se¬ 
ries, the programs are said to be both 
highly accurate and easy to use. 

Disk 1, called DXPLOT, permits pre¬ 
cise calculation of beamtilt coverage. 

pensates for power outages and leap 
years. The 5K Repeater Controller is 
priced at $175. Options and upgrades 
lor older models are available. For 


cast a ; 
minum Cc 
inet weig 
less th 
two poun 
and is srr 
enough 
easily fit 
a knapsa 
The unit comes with one crystal t 
has provisions for switching betwe 
two frequencies. The external pov 
requirements are 12 to 14 VDC at 5 
mA. The antenna connector is a ty 
N; a BNC outputs to the receivi 
down converter from the built-in I 
and power T/R relay. 

No-code Technician Class or higl 
amateurs are welcome to write or t 
for a 10-page catalog. Please contc 
PC. Electronics, 2522 Paxson La, 
Arcadia CA 91007; (818) 447-4565. 
circle Reader Service No. 205. 


Disk 2. called PATPLOT, c 
plays and plots digitized b£ 
antenna patterns. Disk 3, cal 
ANTPLOT, develops patte: 
for side-mounted base anti 
nas, These programs are av 
able on 5-1/4”" IBM compati 
disks, but the programs can 
so be downloaded, tree 
charge, from the manufacturt 
remote bulletin board syst 
(RBBS). The A/S RBBS is 
line 24 hours a day and off 
an enormous bank of technical e 
product information, files capability, 
tor and help utilities, and listings 
technical and engineering supp 
staff. The modem communications 
mat is 300/1200/2400/9600-N81. ~ 
number is (216) 349-8698. 

For further information contact: * 
Antenna Specialists Company, 30: 
Bruce Industrial Parkway, CleveU 
OH 44139-3996; voice (216) 3 
8400, Fax: (216) 349-8407. Or cii 
Reader Service No. 203. 

more information, contact: S-COM 
dusthes. P.O. Box 1718, Loveland 
80539-1718; (303) 663-6000. Or cii 
Reader Service No. 206. 















Number 24 on your Feedback 

Random output 


Number 25 on your Feedback 

Propagation 


Giving Thanks 

ft Is approaching that time of the 
year when we are supposed to reflect 
upon our lives, and ponder the things 
for which we should give thanks. 
When I sit down to that Thanksgiving 
meal, here are some of the things that 
I'll be giving thanks for. 

First and foremost, thanks to 
Wayne Green for his continued trust, 
guidance and example. I have learned 
more about marketing and publishing 
in the last three years than I did in the 
previous 10. We don’t just talk about 
things here at WGI, we do them. It is 
Wayne’s leadership that fosters this 
type of entrepreneurial spirit, and 
makes it a pleasure to come to work in 
the morning. 

I also need to thank the staff of 73. 
Less than a dozen people put out this 
magazine (as well as Radio Fun), and 
I can honestly tell you that 1 have nev¬ 
er worked with a more talented group 
of people (and I’ve been lucky to have 
worked with some pretty talented 
folks). We are truly a team, and I think 
it shows in the quality of our maga¬ 
zine. I hope you agree. 


David Cassidy NIG PH 

admit it, but the no-code license has 
single-handedly kept the amateur ra¬ 
dio industry from feeling the worst of 
the economic difficulties of the last few 
years. The no-coders have also revi¬ 
talized many ham clubs across the 
country. Contrary to what the Tech- 
bashers have been crying, those who 
have entered our ranks via the Techni¬ 
cian Class license are learning the 
code and upgrading at a phenomenal 
rate. Take a good, hard look folks, be¬ 
cause this is the future of amateur ra¬ 
dio. 

Thanks go to the companies who 
advertise with us. I have never worked 
in an industry where I consider so 
many business associates friends. 
We've had quite a few advertising suc¬ 
cess stories over the last few years, 
and I’m happy that more and more 
companies are waking up to the fact 
that 73 readers are their biggest 
source of potential customers. 

Thanks to the 30,000 (and growing) 
of you who send us your $20 every 
year to subscribe, it is for you that we 
fight deadlines, scrutinize every word, 
draw figures, paste up ads . . . and 


“Lots of,people won’t admit it, 
but the no-code license has single- 
handedly kept the amateur radio industry 
from feeling the worst of the economic 
difficulties of the last few years.” 


Thank you to the columnists and 
writers who grace us each month with 
their talents. I am continuously 
amazed at how good our writers are! I 
truly believe that 73 has the finest 
group ol columnists and regular con¬ 
tributors of any magazine in the elec¬ 
tronics field If you doubt me, go 
ahead and do a side-by-side compari¬ 
son with any other magazine. It ain’t 
bragging when it’s true. 

Thank you to the ARRL. Yup . . . 

I said the ARRL. Regular readers of 
this column might be asking them¬ 
selves. “Why is Dave thanking the 
organization that he spends so much 
time criticizing?" First of all, I am not 
anti-ARRL. 1 believe that the League is 
the only organization that is capable 
of representing the interests and en¬ 
suring the future of amateur radio. I 
just wish they would do it! I’d like to 
thank the gang in Newington for pro¬ 
viding me with so much material over 
the last few years. We can only hope 
the day will come when this will no 
longer be the case. 

We should all thank the FCC for the 
new Technician Class license. While 
we're at it. let’s send a hearty “thanks’ 
to all of the Techs (and all the other 
newcomers) who have received their 
licenses his year. Lots of people won’t 


then do it all over again 30 days later, 
Your letters tell us that you appreciate 
our efforts, and you let us know when 
we've fallen short of our own high 
standards. More thanks to the over 
20,000 (and growing) of you who 
plunk down your $2.95 every month to 
buy 73 on the newsstand. 

Thanks to those of you who take 
the time to stop by the 73 booth at 
hamfests. You have no idea how help¬ 
ful it is to have face-to-face discus¬ 
sions with our readers . . . and our 
non-readers. You remind us that, more 
than most magazines, the relationship 
we have with our readers is a phe¬ 
nomenon in the publishing industry. 
That goes double for Radio Fun read¬ 
ers. It is a relationship that we here at 
the home office truly cherish and strive 
to live up to. 

Finally, thanks to all of you who 
read “Random Output," especially 
those who choose to write and com¬ 
ment on my monthly musings (even 
those who think I should shut up and 
stop bothering people). Your opinions 
are of vital importance, and it helps 
immeasurably to know what you are 
thinking. A magazine column is so of¬ 
ten a monologue. You folks make it 
more of a dialogue, and that makes all 
the difference. Q] 
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Jim Gray W1X 


Jim Gray W1XU 
210 East Chateau Circle 
Payson AZ 85541 

You can expect November condi¬ 
tions to be generally Fair (F) to Good 
(G) this month, except for the week be¬ 
tween the 16th and 23rd when condi¬ 
tions are expected to be Poor (P) to 
Very Poor (VP), particularly on the 18th 
and '22nd. During this week there may 
be geophysical disturbances in the at¬ 
mosphere as well as the ionosphere, so 
be aware of possible heavy storms of 
rain or snow and other effects such as 
volcanism, earthquakes, and the like 
somewhere on earth. Pay particular at¬ 
tention to your local radio and TV sta¬ 
tions during this week with announce¬ 
ments of local weather conditions. 

November is a month when propa¬ 
gation is trending from the generally 
good DX outlook of September and Oc¬ 
tober to the generally poorer DX condi¬ 
tions of November, December, and Jan¬ 
uary. The higher frequency bands 
above 20 meters are 
likely to close early (at 
sunset or shortly there¬ 
after), and the lower fre¬ 
quency bands below 20 
meters will be open after 
dark and until the early 
morning hours. Except 
for the days on the chart 
marked Poor or Very 
Poor, you will find the 
low atmospheric noise 
and the wide-open 160, 

80, 40, and 30 meter 
bands to be a big 
change from summer 
and fall. 

As you know, the 
sunspot numbers are de¬ 
clining each month, with 
only an occasional spurt 
of solar flux above the 
100 level. The sunspot 
minimum is now predict¬ 
ed for sometime in late 
1996 or early 1997 . . . 
with a good possibility 
that an even earlier mini¬ 
mum may occur. During 
these times of sunspot 
inactivity there will be 
fewer openings for DX 
on the HF bands. Keep 
an ear open for DX to 
Europe in the morning 
hours local time, and to 
the Pacific in afternoon 
hours on the 10, 12. 15, 
and 17 meter bands. 

Midday openings to 
South and Central Amer¬ 
ica and Africa may be 
possible on some days 


this month. Short skip within the U. 
will prevail on Good (G) days. The : 
meter band will be the mainstay C 
band this month, with occasional si 
prises on the higher bands. Twenty v 
show openings to all parts of the wo 
on Good (G) days until well after dark 
The 40 and 80 meter bands (and 
meters, too) will be very good for DX 
to Europe in the evening hours, and 
the Pacific during the early morni 
hours around sunrise. Eighty mete 
may well be the choice of DXers for t 
next couple of months, so make sl 
your antennas for these bands are 
and running at optimum performance 
On 160 meters, there will be little; 
tivity until around sunset and aft 
throughout the evening hours a 
peaking toward Europe around m 
night. Openings to the Pacific and I 
south and west will be best around st 
rise. You will enjoy very low atmosph 
ic noise and strong signals. See y 
next monthl j 
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Number 1 on your Feedback card 

Never say die 


Spending Money is a Lot 
More Fun ... 

. . . than making it. That's the hard 
part ... at least (or most of us. So 
wouldn’t you like all the guidance you 
can get to help you spend your money 
wisely? I really hate it when I get suck- 
ered. don't you? Well, you can help me 
and the rest of us who might blunder 
into some sucker bets by giving us the 
benefit of your experience . . . happy 
or sorry. 

Here’s the drill. Whenever you buy 
any ham product... a transceiver. HT, 
antenna, book, gadget, and so on, 
check it out carefully and then let me 
know how much you’d recommend it, 
on a scale of one to 10, as something 
you think the rest of us ought to buy. 
Give me your call, your recommenda¬ 
tion, your age, and how long you’ve 
been a ham. You might send it on a 
GSL card, a page torn from your old 
spiral notebook, via the 73 BBS, Com¬ 
puServe. MCI, fax, or whatever. No, 
never mind the whatever. 

If you’ve bought one of the ARRL 
books, how is It? How about the new 
CQ videotapes? I was surprised at 
how good they are. What do you 
think? I’m still trying to decide what rig 
to get for my new ham shack and so 
far you haven’t been a lot of help. 
Look, I tell you when I find things I en¬ 
joy and think are a good deal, so 
what’s wrong with you reciprocating? I 
might even pass your rating along to 
help other readers get the most from 
their money. 

One to 10, with one being absolute 
garbage . . . like a certain KV4 I could 
name . . . and 10 being heavenly bliss 
. . . like my Scott Kirby CDs of Joplin’s 
music. By the way, 99% of you have 
disappointed me far beyond my ability 
lo express myself.. . and you have to 
admit I’m pretty good at that... by not 
yet buying one of Kirby’s Joplin CDs. 
I've thought it over carefully and decid¬ 
ed that Scott Joplin was the most cre¬ 
ative composer America has ever pro¬ 
duced. Yes, he was black. What are 
you, a bigot? This came to mind be¬ 
cause Volume 4 of “The Complete 
Joplin" is now available. This is the 
last of the series. 

Just as I try to get you to enjoy all 
the different things we can do in ama¬ 
teur radio . . . things that I’ve enjoyed 


Wayne Green W2NSD/1 


. . . I've been trying to get the readers 
of my Secret Guide To Music to try the 
music that I love the most. And I’ve 
been succeeding pretty well. I’ve got¬ 
ten thousands of my readers into 
Joplin's incredible music, and even 
converted thousands of rock fans to 
enjoying classical music, too. Do you 
have a CD player yet? There must be 
some music you enjoy listening to. So 
get a player and take a little time to sit 
back and luxuriate in music that will 
help rebuild your psyche. Then try one 
of my Joplin CDs and see what hap¬ 
pens to you. 

Pm sure I’ve told you the story, but 
you’ve probably forgotten it. What hap¬ 
pened was that when 1 saw The Sting 
around 20 years ago I loved the music 
and started buying every Joplin LP I 
could find. But the more I listened to 
them, the more I knew something was 
missing. They all sounded too much 
like a player piano. I wished my father 
hadn’t been so against my learning to 
play the piano when I was young. 1 
wanted to let the beauty I could sense 
In the music come out, 

When I got into the music business 
publishing CD Review I started bug¬ 
ging the record companies to look for a 
pianist who played Joplin right. I got 
nowhere. They just looked at me fun¬ 
ny. So late one night I was walking 
along a street in New Orleans, coming 
back from a riverboat jazz concert, 
when I passed a grungy little bar with 
piano music coming out the door. 
Joplin! I grabbed Sherry and stopped. 
Hey! We went in, sat down and had a 
couple Cokes. There was this young 
kid with a ponytail playing Joplin the 
way I’d heard ft in my heart. After a 
couple hours of ecstasy I knew I was 
In the record business. Yes. I knew 
that 95% of all records lose money. I 
didn’t care. People just had to hear 
this. It was a mission. 

So we brought Scott Kirby to New 
Hampshire and recorded a CD of 
Joplin’s music. Sherry found a nice old 
Steinway piano in the Peterborough 
Unitarian church, and by luck I had an 
experienced recording engineer work¬ 
ing for me. We got Knud Keller 
KV4GG. who had been my bookkeep¬ 
er for years, to keep the old piano in 
tune. Knud used to be a concert pi¬ 
anist in Stuttgart before getting practi¬ 
cal. I paid him off with a new ICOM rig. 



Kirby, 24, was an Ohio State gradu¬ 
ate. with a good solid classical music 
background. But he loved Joplin’s mu¬ 
sic so much he moved to New Orleans 
from Columbus, bought a piano, put 
wheels on it, and played Joplin’s music 
every day on the streets. As far as I 
know, Scott is the only person in the 
world making a steady living playing 
ragtime. There are one or two chaps 
playing ragtime in the Disney parks, 
but they’re part-time. Kirby turned out 
to be one of the nicest guys. Despite 
his stupendous talent, he’s unas¬ 
suming. 

The church was a difficult place to 
record. Every time a truck went past 
on Route 202 Scott had to stop and 
start over again. He and David Torrey, 
the engineer, got to recording after 
midnight to avoid these interruptions. 
So when we wanted to do a second 
CD we had Knud look for a better pi¬ 
ano, one we could set up in the garage 
at my farm, using that as a studio. 
Knud found a wonderful 189B Stein¬ 
way upright. Great sound. Then he 
found an 1B96 Bradbury upright con¬ 
cert grand, which was even better for 
some of the rags. The Steinway was 
great for the concert pieces. David set 
up sounding boards to liven up the 
garage and Scott did another CD. He 
liked the new pianos so well we decid¬ 
ed to start this new CD as Volume 1 of 
a set of four CDs of the "Complete 
Joplin” rags, marches and waltzes. 

About this time Phil Martus, from 
the circulation department, got to help¬ 
ing clean out my barn. He did a mar¬ 
velous job. I looked at the huge space 
he’d cleared and thought we had room 
to build a recording studio. David de¬ 
signed it and Phil, with his brother 
Greg, built it. The end result was 
something you ought to see if you ever 
get up this way. It’s state-of-the-art dig¬ 
ital. Artists who’ve come here from all 
over the world to record lell me it’s the 
finest studio in the country. Scott did 
Volumes 2,3, and 4 in the new studio. 

Now that he’s done all of Joplin’s 
music he’ll be coming up to record 
some good rags by other composers. 
But most of all I want you to hear the 
wonderful rags that Scott’s written. 

Since appearing on my Greener 
Pastures Records. Scott has been in¬ 
vited to play at the major ragtime festi¬ 
vals around the country. He’s knocked 


’em dead! When he finishes playing 
there’s a silence and then the audi¬ 
ence gives him a standing ovation. No 
one else gets that, and there are some 
famous ragtime performers at these 
shindigs. If I get you hooked on rag¬ 
time, which I hope I can, you may be 
getting together with me at festivals In 
Sedalia in June. Boulder in July, and 
Fresno in November. 

I hope you’ll excuse me for coming 
on like this, but since most of you have 
been reading my stuff for years, I think 
of you as friends I write to every 
month, not as subscribers. So I share 
my enthusiasms and frustrations with 
you. I haven't told you, but when you 
take the time to write back. I enjoy 
reading what you’ve got to say. I try to 
answer, when I can, but I can’t answer 
everyone. In my music magazine I ask 
my readers to let me know if they find 
a CD which they think I’ll enjoy . . . and 
I do the same for them. 

So that’s why I’m after you to try 
your hand at 10 GHz, where I had so 
much fun making contacts with Chuck 
Martin WA1KPS in seven different 
states. That was so exciting i didn’t 
want you to miss out. Ditto if you can 
make it on a DXpedition somewhere. 
These are things you’ll remember the 
rest of your life with pleasure. 

That’s one thing I like about music 
.. . once you get a record you’ll always 
be able to enjoy it Don’t get me start¬ 
ed! I feel the same way about books. 
Hey, you really ought to read this onel 
Well, I can’t get you Into my living 
room and play my favorite CDs for you 
or walk you through my library, point¬ 
ing out the books that are the most 
fabulous.! can't even get out my slides 
and show you how exciting it was to 
visit and operate from Sabah or New 
Caledonia. But maybe I can get you to 
try your hand at some satellite con¬ 
tacts. And how about getting geared 
up for some 2m aurora contacts this 
fall? I guarantee you’ll never forget one 
single contact! And if ! can get you to 
subscribe to my music magazine, we 
can share our music tastes. I'll try to 
get you luned into Delius, Gliere, Ip- 
politov-lvanov, and a few more. But my 
first try will be Joplin. Maybe I’ll get you 
to buy the boxed set of four CDs for 
S60. Probably not But you should. 

I bought my first record when I was 
around 12. Strauss waltzes. RCA Red 
Seal. Cost a buck for 10 minutes of 
music. That’s around $20 in today’s 
dollarettes. Now you can buy a superb 
60 minutes of music for around $15. 
I’ve been putting out samplers for 
$3.79, just to cover the postage and 
handling, each with an hour of wonder¬ 
ful music. I’ve over a hundred of ’em 
available. They’re all listed in my Se¬ 
cret Guide. Each has about 15 of the 
best-rated tracks from recently re¬ 
leased independent record company 
CDs. This is one of the best ways to 
shop for new CDs. There’s nothing like 
hearing the music to know whether 
you’re going to want to invest $15 in a 
CD. 

Oh, I forgot. I got all wrapped up in 
Continued on page 60 
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Letters 


Number 2 on your Feedback card 


From the Hamshack 


William W. McConnell KD4UUB, 
Clover SC I live in a region where 
thunderstorms are frequent, sudden, 
and severe. I'm concerned about pro¬ 
viding adequate lightning protection 
for my ham shack; however, I find that 
the ham literature on the subject is su¬ 
perficial and not very helpful. 

I sent for and received the catalog 
from Poly Phaser Corporation, a 73 
advertiser, and was delighted to find it 
contains lots of good information 
about lightning protection/grounding 
systems and about their products. But 
their information is aimed primarily at 
large commercial installations which 
are, undoubtedly, the source of most 
of their business. 

My suggestion is that 73 commis¬ 
sion an expert in the protection/ 
grounding lield to prepare a compre¬ 
hensive article (or series) on this vital 
subject. I envision that the article(s) 
would cover the current technology 
and would be written specifically to 
cover a typical ham station. 

Perhaps 73 would publish this up- 
to-date information on protection/ 
grounding systems that will be defini¬ 
tive for ham applications. 

Bill—Coincidentally, the September 
issue of Radio Fun features an article 
on the fundamentals of lightning, in¬ 
cluding dos and don'Is for the average 
ham and a book review for those 
seeking more information. This may 
not answer all of your questions, be¬ 
cause lightning is still not completely 
understood, but I hope it helps you . .. 
Charlie WA1RZW. 

Harvey A. Nelson N9FHO, Madi¬ 
son Wt Wayne—OK, here's the 
check for my renewal. 

I usually agree with most of what 
you have to say regarding our hobby. 
One instance where I disagree with 
you (and most of the amateur commu¬ 
nity) is on the 14.313 MHz issue. You 
tend to view things from the perspec¬ 
tive of an entrepreneur (you're a good 
one!) . . . cost/benefit ratios, market 
analysis, perceived value, Image, 
product development, etc. I work in a 
hospital (I'm not an MD) and tend to 
view issues in terms of trea table/no n- 
treatable disease. 

Suppose that your community was 
experiencing some sort of infectious 
epidemic. Suppose that doctors and 
public health officials tell you that 
there is no cure for the disease but 
that it can be localized and contained 
in a very limited area ... say a little is¬ 
land in the middle of a river that runs 
through your town. Would you be will¬ 
ing to sacrilice that little island for the 
good of the greater community? Are 
you willing to accept a leper colony in 
your midst? 

My answer, in this instance, is an 
emphatic YES! What we have on 
14.313 MHz is a spot where a good 


portion of the ‘'crazies" have decided 
to collect themselves. Without prod¬ 
ding from the rest of us, they have 
found their fellows and are busily feed¬ 
ing on one another. That leaves the 
rest of the band open for our more 
pleasurable activities. There should be 
one such frequency on every band. 
We can avoid being “infected" by us¬ 
ing our receivers properly ... a trick I 
learned in my old TV-watching days: 
The big knob changes the channel 
and one of the little knobs usually 
turns it off. (We might include this bit 
of knowledge in the Extra Class ques¬ 
tion pool!) 

You and I, in laissez-faire fashion, 
need not concern ourselves with what 
others choose to listen to. but with 
making our own conversation interest¬ 
ing enough to attract our own following 
. . . hoping that our insightful question¬ 
ing will add to our own stores of 
knowledge. 

But what about the youngsters? 
The 12- and 14-year-olds we hope to 
attract? Don’t we have some responsi¬ 
bility for them? We must protect their 
tender ears, if not their minds . . . 
right? 

Baloney! Those 12- and 14-year- 
olds. each and every one. has at least 
a parent who has taken on that re¬ 
sponsibility ... if not willingly, then by 
force of law. Our obligation in their 
nurturing is to pay our taxes to provide 
for their schools and to avoid hitting 
them with our automobiles when their 
parents allow them to play in the 
streetsl Nothing more. 

The parent must play as much a 
part In the kid's newfound hobby as 
the kid. The parent has the responsi¬ 
bility for knowing what is happening on 
14.313 and monitoring his/her child's 
activities ... the same responsibility 
they have for monitoring what books 
and magazines the kid reads and what 
movies and TV programs the kid 
watches (hopefully not many!). When 
the kid blunders onto the frequency, 
the parent will have to explain what 
the "cancer" is all about and how to 
cope with it. 

You might want to provide par¬ 
ents with the insights they will need 
(as a pari of your business venture). 
How about sending a nice letter/pam¬ 
phlet to the parents of the newly li¬ 
censed young ham, explaining some 
of the more unattractive aspects of our 
hobby, along with complimentary 
copies of your rags? After all, mom 
and dad are most likely paying for the 
kid's magazine subscriptions. 

For my own part, I will encourage 
youngsters to begin their ham careers 
in digital modes . . . there ain’t no 
backspace key on a tongue or micro¬ 
phone. 


fCC Commissioners from hearing the 
baloney on 313, and thinking that 
we re all like that . .. Wayne. 

Fred Carmichael KD4ATW, Chat¬ 
tanooga TN Reading Wayne Green's 
“Never Say Die" columns in August 
and September, and David Cassidy's 
"Random Output," has encouraged me 
to voice my opinion of the No-Code 
Tech license and the license proce¬ 
dure. 

I am 47 years old and ever since I 
was 12 years old I wanted to be an 
amateur radio operator. I took the test 
the first time when l was 12 years old. 
and have taken it four times since. 
Each time I failed because of not be¬ 
ing able to receive the code. However, 
two-and-a-half years ago I passed the 
No-Code Tech. I have had a great 
time since, operating 2 meters, 70 cm, 
and packet. I enjoy packet the most 
because it involves three of my loves: 
amateur radio, computing, and bulletin 
board systems. If it weren’t for the No- 
Code Tech, I would not be writing this 
letter. I am currently working towards 
my General, but once I pass I will only 
use the voice bands, not CW. 

We need young people in our ranks 
of amateurs. Young people are not in¬ 
terested in learning code, but most are 
interested in computers and other digi¬ 
tal modes. 

I agree with both Wayne and David 
in that we need to change the license 
structure and testing requirements if 
amateur radio is to survive. I suggest 
that we have two classes of licenses. 
The first would be for 10 meters and 
below; the second for all above 10 
meters. We could call the first class 
"Amateur” and the second “Amateur 
Extra.” To take care of ali the old folks 
who like relics (code), we could do like 
the present system: Tech and Tech 
Plus. Next we would need to change 
the test to cover the FCC rules: oper¬ 
ating practices, and how to properly 
use your radio equipment. The code 
side of the test would be optional, 
with 5 wpm for Amateur Plus and 13 
wpm for Amateur Extra Plus. This 
way, if you wanted to use the relic, you 
could take the optional code test to 
get you Plus. Code would not be a 
requirement. 

I have read articles and heard ev¬ 
eryone talking about amateurs need¬ 
ing to change, getting younger people 
involved, and moving into the 21st 
century and not clinging to the past. I 
also know that making the changes I 
have suggested would require some 
changes internationally, but why not 
make these changes? 

Peter A. Bergman N0BLX, Brain- 
erd MN Wayne—I agree completely 
that something is wrong with educa¬ 
tion In America. We have “Honor Stu¬ 
dents" who cannot find their town on a 
map and have trouble with arithmetic, 
forget trig or calculus. 

Much of the problem comes from 
the fact that “fashion" sweeps through 
the educational establishment and. 
once in vogue, some of the ideas are 
almost impossible to dislodge. Cur¬ 


rently, it is considered nasty to make 
kids memorize. This bit of nonsense 
has been around long enough that 
memory skills and the teaching of them 
is almost a lost art. 

Another educational jewel is called 
“process not product.” The followers of 
this one believe that if children are 
taught how to think—always an ad¬ 
mirable goal—they will derive the facts 
for themselves. Rather like making 
bricks with straw, not clay. If you want 
a challenge, try teaching science out of 
a “P not P" textbook. 

I enjoyed your thoughts on get¬ 
ting something for our foreign aid. Why 
not use the idea a little closer 
to home? Let's buy Haiti—if we can fig¬ 
ure out who the government is. It 
would give us a place for an open 
market enclave close to the US, also 
perhaps a location for a large HIV 
sanitarium and save the Haitians wish¬ 
ing to live in the US a dangerous boat 
trip. 

By the way, I have a college degree 
in education. I’m also dyslexic and 
have ADD. Sr. Mary Margaret didn’t 
know about them so she just made me 
work harder instead of giving me an 
excuse for failure. 

I don’t teach anymore; I drive a cab 
for the handicapped. It’s less frustrat¬ 
ing. 

Lavee Israel 5N0SVL/4X1UF, La¬ 
gos Nigeria Wayne—It's a pleasure 
to read your magazine after a pause of 
several years. I especially love to read 
your editorials, and I like them very 
much. In most cases I agree with you 
100%. It is a pity, however, that people 
are so narrow-minded and stubborn, 
especially when they have to dictate to 
others what to do. 

For the past two years, the reces¬ 
sion in Israel has pushed me to do 
business in Nigeria, where I deal with 
commercial two-way radio, combining 
it with my hobby, operating as 
5N0SVL. We are trying very hard to 
help as many youngsters as possible 
to join the hobby and I would like espe¬ 
cially to mention Kunle 5NOOBA, 
Peete 5NOCEP and Musa 5NOSAI. If 
we need contributions of used radio 
gear, Peete tries to help us. If it's for 
VHF repeaters, we keep trying, some¬ 
times in a hostile environment ... but 
usually we are able to accomplish the 
goal. Your editorial from August is en¬ 
couraging because it points out that we 
need to bring in as many young people 
as possible because this is the future, 
and not only in Nigeria. It applies to 
Jordan as well as to Israel, too, since 
that government is making the same 
mistakes. Maybe the only one doing it 
the right way is Japan, as you men¬ 
tioned. 

There are many club stations in 
Nigeria, and we have a weekly net ev¬ 
ery Sunday morning at 0800 on 7065 
kHz. What we are trying to do Is find as 
many surplus SSB radios as possible 
so those clubs can operate on this fre¬ 
quency. 

It is very good to read your excellen 
magazine again. Keep up the good wort 
and keep saying the right things. £ 


The only problem with that. Harv, is 
to figure out how we can keep the 
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QRX 


Number 3 on your Feedback card 


Government Launches 
PCS Era _ 

The Federal Communications Commission 
has allocated 160 MHz lor the new PCS (Per¬ 
sonal Communications Service) in the 2 GHz 
band. The decision is expected to spark intense 
competition to deliver wireless services. 

The FCC plans to use auctions to award PCS 
licenses. Local telephone companies are seen 
as the big losers in the decision. The new PCS 
service will compete with the cellular telephone 
industry and will carry data, video, and voice 
transmissions. 

What this will mean to the future of ham radio 
is anyone’s guess. Some are already speculat¬ 
ing that PCS will be to the 1990s what the cell¬ 
phone was to the 1980s. One lightweight 
portable communicator could soon serve you at 
home, at work, and in your car. Your phone 
number would follow you wherever you go. The 
system can deliver reliable communications to 
portable phones, FAX machines, and pocket 
computers. 

The Clinton Administration hopes to generate 
as much as S10 billion for the treasury from fre¬ 
quency auctions. By the year 2010, 60 million 
subscribers could generate up to $40 billion in 
revenue. TNX Electronic Engineering Times, Is¬ 
sue 765, Sept 27, 1993, and W5YI Report, Is¬ 
sue 19, October 1, 1993. 

ICOM Is Dealing _ 

1COM America is for the first time offering dis¬ 
count coupons for a variety of products that 
complement ICOM radios. Anyone purchasing a 
new ICOM radio between now and December 
31, 1993, will receive a book of 32 coupons from 
21 leading manufacturers who sell products and 
accessories. 

ICOM's Chris Lougee says, “Virtually every 
time someone buys a new radio, they need addi¬ 
tional components to go with that radio. ICOM is 
taking a leadership position in identifying com¬ 
plementary products and making arrangements 
to sell those products to consumers at a signifi¬ 
cant discount. We believe it will broaden the ap¬ 
peal of amateur radio." 

High-Tech Highway 

The Clinton Administration's Information Su¬ 
perhighway Plan is starting to lake shape. The 
NTIA (National Telecommunications and Infor¬ 
mation Administration) will be given the lead role 
in its formation. The government's strategy calls 
for competing multiple cable, telephone, and 
computer networks. 

Commerce Secretary Ron Brown will steer an 
industrial advisory council. You can expect major 
modifications to existing cable legislation and 
telephone restrictions. TNX W5YI Report, Issue 
19, October 1, 1993 . 

Confirmation Like ly 

Communications attorney Reed Hundt Is ex¬ 
pected to be confirmed as the new FCC Chair¬ 
man. Hundt was well received in his initial confir¬ 
mation hearing before the Senate Commerce, 
Science and Transportation Committee. 

The 45-year-old Hundt is a partner in the 


Washington law firm of Latham & Watkins, and 
he enjoys the friendship of Vice President Al 
Gore. Hundt has supported increased competi¬ 
tion in the telcom industry and universal access 
to new information technologies overseen by 
the FCC. TNX Electronic Engineering Times. 
September 27, 1993. 

Canada Loves Its Hams 

A seven-page full-color spread titled “Loud 
and Clear* graced the pages of Canadian Geo¬ 
graphic magazine's September/October issue. 
The feature article paints a sparkling picture of 
amateur radio operation in the Dominion. 

The story was written by Janice Hamilton 
VE2JHJ and photographed by husband Harold 
Rosenberg VE2HRP. Rosenberg says, "I feel 
that spreading the good word about ham radio 
is very important, especially in the mainstream 
press.” TNX ES FB VE2HRP, VE2JHJ, and The 
Royal Canadian Geographical Society ; 


Technical Opportunities 
Knock _ 

There will soon be far fewer opportunities for 
blue-collar workers, and a lot more for those 
who posess technical expertise, according to an 
expert quoted in Electronic Engineering Times. 
Dennis A. Swyt, a technical manager at the In¬ 
stitute of Standards Technology, painted a pic¬ 
ture of an America where engineers and skilled 
technicians will gain influence and power. 

Swyt delivered his remarks to the Engineer¬ 
ing Workforce Commission. He added, “The 
most important occupation group in the U.S. to¬ 
day, and continuing in your lifetime and your 
children's lifetime, is that of the technical profes¬ 
sionals.” TNX Electronic Engineering Times, Is¬ 
sue 767, October 11, 1993. 

RF Standards Could 
Impact Hams 

New RF safety guidelines proposed by the 
FCC could have an impact on the Amateur Ra¬ 
dio Service. The standards being considered (al 
press time) are the same as those already 
adopted by the IEEE and the American National 
Standards Institute. 

Possible ramifications for hams include new 
questions in the licensing test pool, tougher reg¬ 
ulation of RF radiation in new products, and a 
heightened awareness of possible hazards from 
exposure to RF. TNX W5YI Report, Issue 19, 
October 1, 1993. 

Making Copies 

The FCC has published a “Policy on the Pri¬ 
vate Printing of FCC Forms.” Under the Com¬ 
mission's rules, blank forms may be reproduced 
by private companies at their own expense, pro¬ 
vided: 

• The form must be comparable in quality to 
the original document without change to page 
size, image size, configuration of pages, folds or 
perforations, and matching as closely as possi¬ 
ble the paper weight, paper color, and ink color. 

• Reference to the U.S. Government Printing 
Office must be deleted. Except as above, do not 


delete from or add to any part of the form, or at¬ 
tach anything to it 

• Do not add any special personalized sym¬ 
bols, words, phrases, or advertising. 

• Be sure the current version of the form is 
being duplicated. 

TNX W5YI Report. Issue 19, October 1, 1993. 


Hams Fight Arson _ 

Ham operators in Oakland, California, are pa¬ 
trolling the East Bay hills in an effort to stop a re¬ 
cent rash of arson fires. Four volunteer hams 
are on the lookout team working in cooperation 
with local fire authorities. 

Officials hope the additional presence will 
help to curb the purposely-set fires. The latest 
list of arson cases has reminded residents of the 
fire storm that killed 25 people in the bay area 
back in 1991. TNX Oakland Repeater Associa¬ 
tion, Oakland Tribune, and Westlink Report, No. 
658, September 30, 1993. 


Mega-Micro QSO 

Paul Lieb KH6HME and Chip Angle N6CA re¬ 
cently set a new 902 MHz terrestrial distance 
record of 2,469 miles (3,973 km). The CW con¬ 
tact, with signals just out of the noise, came at 
0136 UTC on August 23. 

For the next four hours, the pair tried unsuc¬ 
cessfully to make contact on 2304 MHz. A fre¬ 
quency near 144 MHz was used for the liason. 
The equipment used for this historic achieve¬ 
ment was designed by N6CA. TNX Westlink 
Report, No. 658, September 30, 1993. 


Gert Alert _ 

The Miami-based Sociedad Intemacional de 
Radio Aficionados (SIRA) activated its emergen¬ 
cy 20 meter net during hurricane Gert, while 100 
mph winds slammed into the Atlantic coast of 
Central America on September 15. Net control 
station operator Rafael Estevez WB4ESB han¬ 
dled relief communications with many amateur 
stations as 65,000 people were evacuated along 
the Costa Rican and Nicaraguan coastlines. 
Weather bulletins issued by the National Hurri¬ 
cane Center in Coral Gables, Florida, were also 
transmitted to Central America, after being 
translated into Spanish. TNX W5YI Report, 
Issue 19, October 1, 1993. 


Rules Change: 

No Big Deal 

So far the concensus is there has been no 
significant change in amateur radio activity in the 
wake of the FCC’s recent “Relaxing Restrictions 
on the Scope of Permissible Communications in 
the Amateur Service.” The new Part 97 rules 
went into effect on September 13, permitting lim¬ 
ited business communications on the ham 
bands. 

Under the relaxed rules, hams can now make 
appointments, give weather report information to 
the National Weather Service, and order food. 
Fears that the VHF bands would become a piz¬ 
za ordering service so far appear half-baked. 
TNX W5YI Report, Issue 19, October 1, 1993. 
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Number 4 on your Feedback card 

Deluxe Communications 
Audio Board 

Enhance your audio with this practical add-on. 

by David Curry WD4PLI 


H ave you ever wanted to improve the au¬ 
dio quality of your old receiver? Would 
you like to add technical improvements to a 
modem receiver? Though state-of-the-art 
ham transceivers and communication re¬ 
ceivers have improved audio design, there 
are many benefits to building your own aux¬ 
iliary audio section and implementing it to 
your receiver. Or, for the truly ambitious, 
use it as part of your own home-brew com¬ 
munications receiver. 

The strategy here is to simply add several 
audio processes in series to achieve an im¬ 
proved audio output signal. My desire to de¬ 
sign something like this was purely selfish. I 
wanted my long-wave receiver (a Watkins 
Johnson R-1401) to have some bells and 
whistles like my Kenwood TS-430S. I’m al¬ 
so in the process of 
building my own re¬ 
ceiver for LF, and I 
wanted a good audio 
section to follow the RF 
section. This audio 
board will do both nice¬ 
ly* 

The first section of 
the audio stages is an 
adjustable bandpass fil¬ 
ter, providing control of 
either the frequency or 
the bandwidth without 
changing the volume or 
other parameters. The 
original bandpass filter 
circuit appeared in the December 1992 issue 
of RF Design, in an article written by Jeffer¬ 
son Hall and Alvin Connelly. It was an ex¬ 
cellent article and I quickly built the circuit, 
much to my satisfaction. After a short time, 
however, it was apparent that more circuitry 
was needed to eliminate a carrier that was 
within the passband, so 1 added a simple 
notch filter. This very effective design was 
by Randy Seden WD6ELU. The combina¬ 
tion of a notch filter and variable bandpass 
filter can improve receiving conditions, but 
for weaker signals more circuitry is re¬ 
quired. 

An additional circuit that adds this im¬ 
provement. especially for CW, is a regenera¬ 
tive audio stage with adjustable frequency 
and “Q.” This type of circuit has been virtu¬ 
ally left behind in modern radio equipment, 
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yet it offers many advantages, considering 
its simplicity. One of the greatest things 
about a regenerative or Q-multiplier is the 
ability it has to reject noise and to peak the 
desired signal. As the regeneration is in¬ 
creased, the sideband noise drops, which im¬ 
proves your signal-to-noise ratio. The final 
addition to the audio board is what 1 call a 
“digitizer” circuit, which eliminates back¬ 
ground noise for CW signals. This is nothing 
more than a comparator used as a variable 
threshold detector. The digitizer compares 
the audio signal to a voltage reference, and 
provides a square-wave or digital output. 
The comparator will sometimes trigger on 
noise that just crosses over the threshold 
point, so a second comparator is used as a 
“window,” allowing the digitized CW signal 


(which is stronger) to pass, but not the 
weaker noise pulse. Low-pass filtering is 
used to clean up the square-wave signal to a 
more natural lone. Finally, an audio output 
circuit that has appeared in virtually every 
radio handbook was chosen for the speaker 
section. 

I originally discovered the circuit in a 
SAMS book written by Walter Jung, Audio 
IC Op-Amp Applications. Low noise and 
low standby current are the hallmarks of this 
legendary circuit, using very common com¬ 
ponents. So let’s review: A variable band¬ 
pass filter, followed by a variable notch fil¬ 
ter, followed by a Q-multiplier. then a digi¬ 
tizer. then a 5 watt audio output section. 
WOW! With these devices in this particular 
order, it is very possible to do wonders with 
your receiver. 


Circuit Description 

The schematic shows a lot of ICs and 
parts, but don’t let that fool you! The circuit 
is rather simple and can be followed easily at 
the top left corner, labeled “Audio Input.” 
Cl is simply a DC blocking capacitor, while 
R1 sets the overall gain of the first section. If 
a very low audio signal is connected, R1 can 
be decreased in value to increase the gain. 
Ula. b, c. and d are all low-noise quad op 
amps, which keeps the size down. The filter 
frequency is adjusted with dual-gang poten¬ 
tiometer R7. The bandwidth is adjusted with 
R6, which controls the amount of feedback 
to Ula. The entire top portion of the 
schematic is the variable audio filler section. 

The next stage is the notch filter located 
directly below Ul. U2a and c sections pro¬ 
vided a 180-degree 
phase shift of the fre¬ 
quency controlled by 
R13a and b. Using two 
sections of notch filter¬ 
ing provides a very 
deep null with steep 
skirts. Summing ampli¬ 
fiers U2b and d pro¬ 
vide the nodal point 
where the phase-shift¬ 
ed frequency meets the 
original signal and is 
subtracted to almost 
zero. U2 is also a low- 
noise quad op amp. 
Output of the notch 
section is applied to R24, which is the regen¬ 
eration control for the regenerative preamp. 
The regenerative preamp is located by itself 
on the right side of the schematic. U3a and b 
make up a dual low-noise op amp and, as 
you can see, feedback is applied in desired 
amounts from the output of U3a to U3b and 
out to the U3a input again. CIO, R27, C9, 
and R25 and 26 provide the adjustable fre¬ 
quency response for the filter. The poten¬ 
tiometer marked “Q“ is adjusted once to al¬ 
low smooth control of regeneration with 
R24. If oscillation develops, rotate R28 to 
the point were oscillation just ceases. The 
frequency control has a fairly wide frequen¬ 
cy range to facilitate most CW signals. The 
audio signal is sampled at the output of U3a, 
and directed to switch SI. Normally, SI is 
out or OFF, which applies the signal directly 



Photo A. The Deluxe Communications Audio Board. 


Figure /. Schematic for the Deluxe Communications Audio Board. 


to the audio amplifier stage U5. However, if 
the digitizer is desired, the signal is routed to 
comparators U4a and b. The same low-noise 
dual op amps are used here as with U3. 
Though not really intended to be used as 
comparators, the T1072 or LF353n op amps 
provide a softer comparator, making the 
threshold point easier to adjust. Potentiome¬ 
ter R29 is the input threshold control to the 
first comparator U4a. The signal that trig¬ 
gers the comparator will provide a square- 
wave output at U4a that is the same frequen¬ 
cy as the input signal. 

During weak signal conditions some 
residual noise may slightly trigger the first 
comparator, creating a small noise spike that 
is usually lower in amplitude at the output of 
U4a. To help eliminate this, a second com¬ 
parator is used, sampling the signal that has 
the largest square-wave output from U4a by 
adjustment of R31. R31 is set to not trigger 
on other noise that has a lower amplitude. 
U4b provides us a square-wave representa¬ 
tion of the signal to the low-pass filter. R23, 
R33. R34, Cl3, C14, and C15 comprise a 
low-pass filter arrangement that attenuates 
the high frequency components of the square 
wave, providing a cleaner, more listenable 
tone. It also lowers the square-wave ampli¬ 
tude to a level that can be used by the audio 
power amp stage. The audio power amp uses 
a class AB op amp to drive power transistors 
Q1. and Q2. 

The biasing for these transistors is done 


within the chip itself. This provides good au¬ 
dio quality at low and high volume levels 
since the bias is internally etched in U5. Vol¬ 
ume is adjusted by R35. Power amp gain is 
set by R40. Usually there is plenty of gain to 
drive a common 4 or 8 ohm speaker. Diode 
D1 is a clamping diode to eliminate any 
latch-up that might occur if the speaker be¬ 
came shorted. Cl8 rolls the high frequency 
off just above 2.5 kHz. Resistors R43. R44, 
and R45 are used to set the gain and bias for 
Ql, and Q2. R41 and R42 are part of the bi¬ 
asing and power to U5. 

Building Notes 

The double-sided circuit board makes 
building this project very easy. Remember to 
solder both sides of this double-sided PC 
board because the holes are not plated - 
through . Note that potentiometers R26 and 
R29 are located next to switch SI on the 
solder side of the board. This helps to fit 
more controls in a smaller space. R24 must 
be installed before R26. Similarly, R31 must 
be installed before SI, and R30 before 
R35. A small 5 watt heat sink is sandwiched 
between Ql and Q2, and screwed securely. 

Many resistors are mounted vertically on 
the circuit board. A small square on the lay¬ 
out sheet indicates this configuration. A 
longer rectangle denotes a horizontally- 
mounted resistor. Be sure to solder all pads 
on the component side of the circuit board 
that have connections to any components. 


The connection points to the speaker, power 
supply, and audio input are marked on the 
layout sheet. All points marked “C** on the 
schematic are connected together as a com¬ 
mon bias-point reference. There are no “C” 
connections to be concerned about during 
assembly. 

Operation 

Connect the speaker and the audio input 
cable to the appropriate points on the circuit 
board, then apply power. The advised mini¬ 
mum voltage for this circuit is 12 VDC, with 
up to 18 volts recommended. The higher 
voltage will help avoid any distortion at high 
volume. Turn all component-side controls 
counterclockwise. 

Push SI in to bypass the digitizer section. 

Turn the far right hand control clockwise 
to a comfortable level. 

The controls are in this order (from left to 
right on the component side): Bandpass Fil¬ 
ter Frequency, Bandpass Filter Bandwidth, 
Notch Filter, Q Multiplier, Digitizer Sam¬ 
pling Window, Volume. Under the circuit 
board are: Q Multiplier Frequency, Digitizer 
Sampling Threshold, Digitizer Bypass 
Switch. Take time to experiment with these 
controls. The Q multiplier and digitizer con¬ 
trols take getting used to. Remember that 
with a Q multiplier you must have the fre¬ 
quency control at exactly the same frequen¬ 
cy of the desired signal. The more regenera¬ 
tion you apply to the Q multiplier, the more 
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Figure 2. Double-sided PC board layout: a. Solder side; b. Component side: c . Parts placement diagram . 


this requirement must be met. Another con¬ 
sequence of using large amounts of regener¬ 
ation with ihe Q multiplier is that the CW 
signal becomes elongated, like a bubble. 
You can hear this effect distinctly. The digi¬ 
tizer can minimize this effect by triggering 
on the top portion of the elongated wave¬ 
form. and then using the window compara¬ 
tor control to shore up the pulse width. Sim¬ 
ply put, both controls can adjust the duty cy¬ 
cle when heavy regeneration from the Q 


multiplier is needed. During regular opera¬ 
tion, I recommend notching any undesired 
signal first, then apply the bandpass filter. 
Sometimes the Q multiplier works very well 
to improve SSB or voice communication, 
but over-driving with too much output vol¬ 
ume from the receiver will degrade it’s abili¬ 
ty to peak the desired signal. 

Conclusion 

This audio output section will provide 


improved reception. It is perfect for an easy 
weekend project, or for someone w ho w'ants 
to “go all the w'ay" and build a complete re¬ 
ceiver from scratch. This design matches 
perfectly to an NE602 mixer or product de¬ 
tector. 1 w'ould like to thank the authors for 
engineering these fine circuits, and Randy 
Seden for his computer design of the notch 
filter section. H 

See Parts List on page 16. 
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Parts List 


Part# 

Description 

Purchase 

C1.C17 

4.7 pF electrolytic 

Dlgl-Key 

C11.C19 

100 pF/16 VDC electrolytic 

Mouser: 140-XRL25V100 

C12 

2200 pF/16 VDC 


C13,C14,C15,C16,C20 

0.1 pF/50 VDC disc 


C18 

27 pF/50 VDC disc 

Digi-Key: P4449 

C2.C3 

0.01 uF/50 VDC poly. 

Digi-Key: P3103 

04,05,06,07,09,010 

0.0047 pF/50 VDC poly. 

Digi-Key: P3472 

08 

0.047 jaF/50 VDC poly. 

Digi-Key: P3473 

D1 

1N914 diode 


Q1 

TIP32B PNP power transistor 


Q1.Q2 H/S 

5 watt heat sink 


Q2 

TIP31B NPN power transistor 


R1 

33k ohm resistor 1 /4 watt 


R10.R17 

316k ohm resistor 1/4 watt, 1% 

Digi-Key: 316KX 

R11.R19 

634k resistor 1/4 watt, 1% 

Digi-Key: 634KX 

R12.R18 

274 ohm 1/4 watt, metal film, 1% 

Digi-Key: 274X 

R2,R3 I R46,R14,R15 I R16 1 R20,R21 ,R22 

100k ohm resistor 1/4 watt, 1% 

Digi-Key: 100KX 

R24 

50k ohm potentiometer 

Mouser: 31CW405 

R26 

100k ohm 25-turn potentiometer 

Mouser: 594-43P104 

R28 

10k PC mount trim pot. 

Mouser: 32RM401 

R29.R31.R35 

10k ohm potentiometer linear 

Mouser: 31CW401 

R36.R37.R40 

22k ohm resistor 1/4 watt 


R38 1 R39,R43,R44,R45 

Ik ohm resistor 1/4 watt 


R4,R30 

10k ohm resistor 1/4 watt 


R41.R42 

470 ohm resistors 1/4 watt 


R5,R8,R25,R27,R32,R33,R34 

6.8k resistors 1/4 watt, 1% 


R6 

500k ohm potentiometer, linear taper 

Mouser: 31CW505 

R7.R13 

50k ohm dual potentiometer, audio taper 

Cal rad: 25-397 

R9.R23 

4.3k ohm resistor 1/4 watt 


SI 

DPDT switch PC mount 

Digi-Key: EG1003-ND 

SIB 

Knob for SI 

Digi-Key: EG1092-ND 

U1.U2 

TL074 low noise quad op amps 


U3,U4 

TL072/LF353N op amp 


U5 

LM301 AN op amp 


A complete kit is available for $76.23 ppd.; 

a PC board with complete instructions is available for $22 ppd. (CA residents add sales tax) from 

Curry Communications, 737 North Fairview Street, Burbank, California 91505. 
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UAI-10 AND UAI-20 
UNIVERSAL REPEATER/LINK 
AUDIO INTERFACE 



Detailed application manual 
Low power operation, 19ma @ 12v 
CTCSS decoder on the UAI-20 only 
Assembled, tested, one year warranty 
Link monitor-mix/monitor mute control 
Adjustable repea ter/link/DTMF audio outputs 
Selectable DTMF mute on repeater and link audio 
Repeater, link, auxiliary and control audio inputs 


UAI-10 UAI-20 

$ 44.00 $ 89.00 


CREATIVE CONTROL PRODUCTS 

3185 Bunting Avenue 
Grand Junction, CO 81504 

(303) 434-9405 HI 


CIRCLE 146 ON READER SERVICE CARD 


CABLE X-PERTS 

INC. 

COAX 100 ftTUP 

500 FT 

FLEXIBLE 9913 DIRECT BURIAL JACKET. 

62/11 

57/8 

9913 EQUAL UV RESISTANT JACKET. 

.44/11 

40/8 

RG 2130J MIL-SPEC DIRECT BURIAL JACKET. 

.34-11 

32/8 

RG 8U FOAM 95°:. . ... 

30-11 

2811 

RG MINI 8X BLK OR CLR UV JACKET _ 

108 

.14-n 

RG ITU FOAM MIL-SPEC . 

4211 

.40*1 

RG 214/U—MIL-SPEC...1 508 

i sail 

RG-U2.U—MIL-SPEC . 13011 

I.IG/Sl 

ROTOR CABLE 



C4080 STD DUTY zn 8-0/22 UV JACKET. . 

20-11 

i&n 

C4090HVY DLTTY 2/16-6/20 UV JACKET . 

.34/(1 

32H 

18GA 4/C GRAY JACKET. 

1511 

.1311 

18GA 7/C GRAY JACKET. 

.18/11 

.16/8 

ANTENNA WIRE 



14GA 168 STR SUPER-FLEX UNINSULATED. 

.1211 

.10/8 

14GA 7/22 HOB.C UNINSULATED . 

.oait 

.07/8 

14GA SOUD -COPPERWE1XT UNINSULATED_ 

.07.11 

.0611 

12GA 19 STR FLEXIBLE BC UNINSULATED_ 

.11/11 

.ion 

BALUNS 


PRICE 

W2AU 1 1 BLN 1.8-40MH* TRNSFRM . 


$22.50ea 

W2DU 1.1 BLN l 6-300MH* CRRNT.. 


$25 95/ea 

W2AU 1 1 -B BLN BMD VER TRNSFRM . 


522 50-ea 

W2DU-HF-B 10-40 MTR BMD CRRNT. 


$25 9S/ea 

40 METER 7 150MH2 REYCO COILS . 


$42.95/pr 

40/80 METER ANTENNA KIT. 


S79.95/ea 

MORE ITEMS STOCKED INCLUDING CONNECTORS & ANTENNAS 

CABLE & WIRE CUT TO YOUR SPECIRC LENGTH 

ORDERS ONLY: 800-828-3340 

TECH INFO: 708-506-1886 

‘—| 

113 McHenry Rd., Suite 240 


Issl' Buffalo Grove, IL 60089-1797 

-- 

| For Complete Literature Mail SASE 





DIRECT CONVERSION RECEIVER KITS 
For the 20,30,40 & 80 Meter Bands 
•Single Band CW,SSB,& AM Reception 
■Front Panel Deca|/Caiibrated Dial 
•Sensitivity of approx 1 micro-vo|t 
•NE602 Mixer with Varactor Tuning 
•Three Pole Input Pre-select Filter 
•Six Pole 2KHz Audio/CW Filter 
•Oscillator Output for Freq. Counter 
•LM380 Audio Amp to drive Speaker 
•Uses +12VDC Power Supply 
Models RW-20,-30,-40 & -80 

Parts & Instruction Kit.S 39.95 

lcab.,knobs&hdwr. not inc|.l S/H 4.00 

BOYD ELECTRONICS so 3 -476-9S83 

1998 Southgate Way VISA/MC 

Grants Pass, OR 97527 
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Number 5 on your Feedback card 


Resolving 2 Meter/Cable TV 

Interference 

A winning strategy for keeping the peace , and staying on the air! 

by S.M. Yost NM8R 


I s vour 2m packet station in danger be¬ 
cause of interference (TVI) it causes to the 
local cable TV system? Knowing your op¬ 
tions. responsibilities, and how to track 
down the problem can put you back in the 
driver’s seat. This article walks you through 
the entire process toward resolving this diffi¬ 
cult issue: the technical details, how to deal 
with your neighbors, and how to work suc¬ 
cessfully with your cable company. 

The story starts the same way, and is 
echoed on packet BBSs across the country: 
**HELP! My neighbors are up in arms, and 
mad as hcck. I’m interfering with their cable 
TV. If I don’t find a solution soon, my new 
packet station will have to go QRT. Can any¬ 
one help?” 

The plea usually goes unanswered, and 
when it dies off the BBS, with it goes anoth¬ 
er amateur’s hard-earned privilege to enjoy 
part of his hobby. 

Worse, it’s not only packet operators who 
can suffer. Amateur-caused cable television 
(CATV) interference can rear its ugly head 
during 2m FM voice operations as well. So, 
even if you’re not packet-equipped (and 
shame on you if so!), read on . . . 

KI8W BBS>NM8R (B,K,L,R,S) 

S WB8HSL 

MSG# TO FROM DATE TITLE 
7258 WB8HSL NM8R 930907 HELP 
W/2m CATV INTERFERENCE 
ENTER MESSAGE/ CTRL-ZTO END 

OM—Pulled the message about your 
CATVI problem from the Bulletin Board 
tonight. I understand your frustration, but 
hang in there; this problem can be solved! I 
had the same difficulty here. I fixed it. 
though, and I’m still on the air, with happy 
neighbors to boot. It takes three steps to 
solve this matter, so let’s get started. First, 
you need a little background. 

Long ago it was established that every ra¬ 
dio service—commercial, government, and 
amateur—had its own frequency assign¬ 
ment. These assignments were formed into 
an orderly structure throughout the radio 
spectrum. A latecomer, however, called ca¬ 
ble TV. added a silent partner to the plan. 
Silent, because cable TV’s coaxial media 
(versus the ether used by the original ten- 
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ants) ingenuously allowed room for coexis¬ 
tence. Coax allowed two worlds, the off-air 
services and CATV, to occupy the same 
spectrum, separated by only a few mils of 
copper braid. One is free to roam the ether, 
while the other exists only within the con¬ 
fines of a coaxial cable. When everything 
works properly, one never knows the other 
exists. 

Shielding—the basis for this coexis¬ 
tence—is the issue in your case. Because 
CATV runs a shielded, closed system, it is 
permitted to borrow frequencies already in 
use by other services. Nothing leaks out to 
QRM the off-the-air users, and conversely, 
nothing gets in to interfere with the CATV 
system. This may be great in theory, but how 
does it stand up in practice? 



easy and can be low profile. Who would sus¬ 
pect that this amateur operator (N8HGM) is 
sniffing out a CATV leak in her neighbor¬ 
hood, rather than just grooving to a time on 
her Walkman? Conducting your leak survey 
while driving is also very 1 effective , but don't 
forget to pay attention to the road! 


Where the Rubber Meets the Road 

Unfortunately, there are many things 
which can degrade a CATV system’s shield 
integrity. When this happens, the door is 
opened for signals from the outside to get in, 
and for cable signals to get out. You didn’t 
mention it. but I'll bet the interference is on¬ 
ly on CATV channel 18, and only when you 
are on 2m. (I’ll bet your HF gear, the ’"tradi¬ 
tional” television interference source, isn’t 
guilty at all this time.) Further, I’d wager it’s 
not a harmonic or spurious output from your 
2m rig. Consider this: Cable TV assignments 
are spread throughout the VHF and UHF 
spectra. They not only share the traditional 
TV band plan, but also many frequencies 
around it. All told, CATV signals occupy 
frequencies already in use by aircraft, broad¬ 
cast TV, public safety services, and VHF 
amateur radio. Specifically, the video portion 
of cable channel 18 is centered at 145.25 
MHz ... get the picture? 

A cable signal is very weak in relation to 
the signal you can accidentally inject with 
your 45 watt, packet-equipped 2m station. 
Once your signal gets in, it’s not even a fair 
match! Plus, it doesn’t take much of a CATV 
shield breach to let in an ample amount of 
renegade, 2m energy. 

The Open Door 

After you’ve pondered that for a moment, 
you should be wondering: “If my problem is 
one of getting into the cable system, why 
even mention their signal getting out?” The 
reason is simple: This is where the shared 
spectrum concept comes to the unexpected 
relief of amateurs. The shield break that is 
letting your 2m signal in is spraying wide¬ 
band video signals over the nearby area. The 
FCC takes a dim view of cable TV leakage, 
and for good reason. They don’t want jumbo 
jets thrown off course by escaping “I Love 
Lucy” reruns! As a result, the FCC requires 
that cable companies check their systems for 
leaks, to prevent this. Also, limits are set on 
the amount of radiation permitted to escape 
from a CATV system. Lastly, the FCC 
requires prompt action to resolve leaks. 

That covers the theory part. The second 
step of the three-part plan is foot patrol. Ba¬ 
sically. what you’ll be doing is scouting your 
Continued on page 21 




2WAY RADIO 
SERVICE MONITOR 
COM-3. Ihe world's most popular 
low-cost service monitor. For shops 
big or small. Ihe COM-3 delivers 
advanced capabilities for a fantastic 
pnce—and our new tease program 
allows you to own a COM-3 for less 
than S3.00 a day. Features • Direct 
entry keyboard with programmable memory * Audio & transmitter 
frequency counter • LED bar graph frequency/error deviation display 
• 0.1-10.000 jiV output levels • hSgh receive sensflrviy. less than 5 
pV • 100 kHz to 999.9995 MHz * Continuous frequency coverage • 
Transmit protection, up to 100 waits • CTS tone encoder »1 KHz and 
external modulation. 

COM-3 2 Way Radio Service Monitor.$2995.00 


SYNTHESIZED SIGNAL 
GENERATOR 

Finally, a low-cost lab qualily signal 
generator—a true alternate to the 
$7,000 generators. The RSG-10 is a 
hard working but easy to use 
generator ideal for the lab as well as 
for production test. Lease it for less 
than $3.00 a day. Features *100 
KHz to 999 MHz • 100 Hz resolution 
to 500 MHz. 200 Hz above* -130 to 10dBm output range *0.1 dB 
output resolution » AM and FM modulation • 20 programmable 
memories * Output selection in volts. dB, dBm with instant 
conversion between unis * HF output reverse power protected ■ LED 
display ol all parameters—no analog guesswork' 

RSG-10 Synthesized Signal Generator.S2495.00 



SYNTHESIZED AUDIO 
GENERATOR 

DOS (Direct Digital Synthesis) 
technology brings you a temfic audio 
generator at a fantastic price f 
Generates from 0. 01 Hz to 50 KHz 
with live digit LEO display of 
frequency. Sine and square wave 
output adjustable 0-1 volt p-p. Fre¬ 
quency selected by direct keyboard entry and with handy continuous 
tune tuning knob. Crystal controlled accuracy of 10 ppm and Iwo 
memories lor rapid frequency changes. Rolire that jury-rigged old 
generator and treat yourself to the pleasure of using a new state-of- 
the-art SG-5501 

SG-550 Kit.SI69.95 ...SG-550WT assembled.S229.95 



DIGITAL CODE SYNTHESIZER 

Generale all popular signaling r"jHjn 00 Fl 
codes used in paging, and Iwo- I II II 1 I II I II 
way radio. Generate DTMF, MF. 

MTS. IMTS. Single. Dual. 5/6 tone, 
lone rem ‘ “ 

GOLAY i 

synthesizers with 0.1 Hz resotuten 
and programmabte duration, spacing and ou!pulsing Both 600 ohm 
and TTL outputs for easy connection to any RF generator or service 
monior Gel in on the profitable pager repair market with the COM-6 
universal synthesizer. Fufiy assembled with t year warranty. 

COM-6 Code Synthesizer.$895.00 


. IMTS. Single, Dual. 5/6 tone. /\ A a 

f remote. DPL. POCSAG_ M M fl fl i- 

.AY and NEC. Two audio \J \J 


MOTOR CONTROLLER 

Control Ihe speed and direction ol any motor. Use our 
SMD-1 lor those nice stoppers you see surplus, and 
our MSC-1 lor DC motors. Tho stepper driver features 
variable speed, half step rotation, direction and power 
down mode, can drive most any stepper motor. Our 
DC driver leatures pulse width modulation control 
allowing lull motor torque even at low speeds and can drive motors up 
to 50 VDC @ 10 Amps! Add our case set lor a prol esslonal assembly. 

SMD-1 Stopper kit.S24.95 MSC-1 DC mot or kit ...S24.95 

CSMD SMD-1 case S12.95 CMSC MSC-1 case $12.95 



L-C METER 


Measure inductors from 10 uH-IOmH and capacitors from 2 pF-2uF 
with high accuracy by connecting the LC-1 to any digital multimeter 
Two pushbutton ranges for high resolution readings and we even 
give you caftration components to assure proper accuracy of your 
tat* Active Sere and switching supplies require critical values, no one 
should be without an accurate LC meter For a pro look, add our 
matching case set 

LC-1 LC meter kit.S34.95 CLC case set.SI2.95 


MINI KITS 


Ramsey carries a conplete Sne of low cost, easy to buSd, easy to use 
functional kits that can be used atone or as building blocks in larger 
more complex designs. MtoFkfls include audio amps, tone decoders. 
VOX switches, timers, audio alarms, noise-makers and even 
shocking Mis’ Call tor our free catalogue) 


PACKET RADIO 


Two new versions are available for tho Commodore 64 (P-64A) or tho 
IBM-PC (P-IBM). Easy assembly NO TUNING". Includes FREE disk 
software, PC Board and Full Documental Ion, Kit form, 

P-64A .S59.95 P-IBM .$59.95 CASECPK.$12.95 


ACTIVE ANTENNA 


Cramped for space? Get longwire performance with this desktop 
antenna. Property designed unit has dual HF and VHF circuitry and 
built-in whip antenna, as well as external jack. RF gain control and 9V 
operation makes unit ideal for SWLs. traveling hams or scanner buffs 
who need hotter reception. Tbe matching case and knob set gives the 
und a hundred dollar look! 

AA-7Ki!.S24.95 Matching case & knobset. CAA.S12.95 


CW K£Y£R 

Send perfect CW. Microprocessor keyer leatures 4 programmable 
memories ol up to 26 words each, lambic keying. dot-d 2 sh memory, 
variable speed from 3-60 WPM, adjustable sideline, keying to any ng 
and foty Rft proc/. EAROM memory keeps messages up to 100 years - 
you'll go silent before the key! Includes bui-in touch padefes or use 
your own. Easy assembly and matching case set available for a nice 
station look 

CW-700 Micro keyer kit.S69.95 CMK Matching case set....S12.95 
CW-700WT Assembled CW-700and case.S99.95 
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Resolving 2 meter/Cable TV Interference 

Continued from page 18 

neighborhood with a portable FM radio, so 

put on your sneakers! 

Recon! 

Though it’s the cable company's job, you 
can track down the leak source (they call it 
an “egress”) yourself. But why would you 
want to? Don’t get the wrong idea—you 
won’t fix any leak you find. That’s up to the 
CATV company. You’ll see in a moment, 
though, why it’s helpful to know the source 
of the shield breach causing the leak. For 
now, be satisfied that it may save you some 
embarrassment if the source is in your own 
home! Before starting, however, carefully 
heed the following warning: Do not trespass 
on other peoples property while performing 
your self-styled leak survey. It’s not worth a 
load of No.7 shot, or a tangle with a Dober¬ 
man, to find the leak! Ham radio needs your 
picture in the local paper because you 
hooked up a homesick foreign exchange stu¬ 
dent with her family or ran a battery of 
phone patches for weary servicemen through 
MARS, not because of an article about your 
arrest for trespassing! ’Nuff said? 

For our purposes, you can perform a leak 
survey handily from the sidewalk, or from 
your car. Don’t do it from other people’s 
yards without their permission (and even 
with their permission, only with great care). 

So ... how do you do it? 

Sniffing It Out 

CATV systems inject a special modulated 
RF carrier into their system to act as an 
“odorant,” sort of like the gas company 
does. If they have a shield break—an 
egress—this tone-modulated radio frequen¬ 
cy carrier, or tracer, intentionally escapes the 
cable and they sniff it out with equipment 
carried in their vans. Luckily, you can use a 
portable FM broadcast band (BCB) radio to 
do the same! Just like your nose finds a gas 
leak because of the odorant injected, your 
portable FM radio can find a cable TV leak. 

Here’s how to pul your amateur version of 
the sniffer to work. First, determine what 
frequency the tracer is on in your area Do 
this by placing an FM BCB portable radio 
near your own cable TV coax. (What? No 
CATV in your home? Then try this test with 
a cooperative neighbor, or even better, the 
one who is complaining.) Disconnect the in¬ 
coming CATV coax from the TV or VCR 
and, with an FM radio close by, tune until 
you come across a raucous whoop-whoop- 
whoop tone. If the carrier injector is turned 
on, you can’t miss it. In my area this carrier 
resides around 107.8 MHz, although in some 
locales it’s placed in the middle of the FM 
band. Once you know the tracer carrier’s 
frequency, drive or walk your neighborhood, 
listening for this obnoxious tone. (Hook the 
coax you pulled for this test back up, first!) 

Don’t be surprised if you encounter a 
number of cable TV leaks in your search. 
Not everything you will hear, however, is a 
leak the cable company needs to be con¬ 


cerned about. There is a permissible amount 
of radiation, tolerated by the FCC. You’ll 
quickly learn to sort out the weak ones from 
the strong ones. 

Note, too, that the sensitivity of a car’s 
FM BCB radio is greater than the squelch 
setting of the commercial sniffers the CATV 
companies use. As a guideline, you’re inter¬ 
ested in strong leaks within a few block area 
of your QTH. A strong leak would be one 
where you hear “S9” more than 50 feet from 
its source. I find the car radio works best for 
the general search, and a portable radio for 
pinpointing the source. 

Just remember this clue, Sherlock: Where 
their signal escapes, your signal enters. 

What to Look For 

Once your sniffer has helped you zero 
in on a possible leak, you need to turn to 
your observation skills. As you drive the 
system, pay particular attention to pedestal 
junction block housings (those 12” square 
by 3’-high metal boxes), and any pole- 
mounted distribution amplifiers. Also, scan 
the overhead cables for any that may have 
been damaged by falling branches. At a 
residence, the leak source can be damaged 
or water-corroded cable, especially in the 
drip loop where it enters a house. Also look 
for loose connectors or unterminated split¬ 
ters or cable runs. Devices a subscriber puts 
on his line, such as cheap (poorly-shielded) 
coax, lengths of 300 ohm twinlead(!), and 
game switches, can breach the system’s in¬ 
tegrity. too. One other possibility to be 
aware of is the illegal tap. Take the safe path 
and let the cable employees “discover” 
these. 

Why go through the hassle of hunting 
down the leak yourself? You don’t need to. 
But it will help, and might even favorably 
impress the CATV company if you can tell 
them where you think the egress is located. 
Possibly you can even guide the CATV tech, 
saving him time in his search. 

Contacting the Cable Company 

The last step toward a solution is to make 
contact. (This should be easy; you’re a ham, 
remember?!) Once you’re at this point, sim¬ 
ply pick up the telephone and call the cable 
company. 

First, some tips to make your effort more 
successful: 

Plan what you will say before calling. 
Your goal is to get one point across, clearly: 
You’re the one who is causing the interfer¬ 
ence (that will get their attention), and you 
want to resolve the matter quickly, to their 
benefit as well as yours. Speak and act pro¬ 
fessionally—it will make a more favorable 
impression. Ask to speak with the System 
Manager, his assistant, or a member of the 
Engineering Department. (You may prefer to 
visit the cable company’s office and deliver 
your message personally. If you’re the 
charming, amiable type, the doors will open 
quickly.) After you’ve clearly stated your 
reason for contacting them, run down the 
following list of points to discuss: Explain 
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the problem and how you know the things 
you do. (Expect them to be curious how you 
know about the technical aspects of their 
system.) Use the word egress. (They prefer 
it to leak; it sounds less threatening.) Did 
you find anything in your own search for the 
egress? If so, tell them now. 

Have they encountered this problem be¬ 


fore? How did they resolve it? 

Keep in mind it’s not always a fault of 
their system that causes the leak—oops, 
egress. It can be devices the subscriber puts 
on the line. They should be as interested in 
these, however, as defects in their own sys¬ 
tem. Either can allow CATV signals to es¬ 
cape, or permit outside signal entry. It’s all 


in how you present it. 

Don’t pepper your speech with ham "Q” 
signals. Even though we talk this way, 
CATV people won’t find it intelligible, or 
amusing. 

Inquire if the cable company noted any 
leaks in your area at their last FCC-mandat- 
ed leak survey. (They refer to this survey as 


CATV 

CATV Frequency Assignments 

Knowing what frequency is used (and shared) by a particular CATV 
channel can be useful in troubleshooting CATV problems. Table 1 can 
help you determine CATV channel frequencies from the cable compa¬ 
ny’s decoder, whether your local system uses letter or number designa¬ 
tors. Only cable TV channels 2 through 13 correspond directly with the 
off-air channel frequencies. From that point, CATV channels bound 
across the spectrum, borrowing slices of RF real estate along the way. 
Although it’s not shown on this chart, in some systems frequencies as 
low as 5 MHz are used! (Source; Scientific Atlanta.) 

FCC Rules Governing CATV Service 

Part 76 of the FCC rules is on the mind of every CATV system oper¬ 
ator. This section governs how he operates his CATV system, and 
spells out the technical standards he must follow. The FCC Bulletin re¬ 
produced here in part (FOB Bulletin No. 17). is a checklist CATV oper¬ 
ators can use to ensure compliance. Rules 76.601 and 76.611 are of par¬ 
ticular interest (and help) to amateurs. Rules 76.613 and 76.614 apply 
in the special case of cable TV frequencies shared with aeronautical 
services. Keep in mind that some leakage is tolerated; you might hear 
leaks during your tone-sniffing survey that are entirely legal. How 
much radiation is tolerated? FCC rules stale that, at 2m frequencies, a 
leaking CATV signal’s strength cannot exceed 20 microvolts per meter 
at a distance of 10 feet. You’ll probably have no way of knowing the 
actual field strength of any leaks you encounter. Note them all. anyway, 
following the guidelines given in the main article, for the benefit of the 
service technician. He’ll be able to sort out the strong ones. 

Reverse Psychology 

In some areas, amateur repealers at the low end of the 2m band have 
long suffered QRM from leaking CATV signals. The concepts de¬ 
scribed in this article work for tracking down these leaks and resolving 
them. Think of it this way: If leaking CATV signals are ruining 2m re¬ 
peater operation, surely some ham in the area is getting into their sys¬ 
tem, too ... Use a little reverse psychology to solve this one! 

What to do if the Tracer is Off 

Occasionally, lightning or equipment failure will knock a cable com¬ 
pany’s FM band tracer system out of sendee. If so, you’ll have to resort 
to conducting your search with different equipment Your 2m mobile 
rig and 2m HT, or a scanner, will fill the bill. (Be aware of your state’s 
laws regarding scanners in automobiles, if you employ one for the 
search.) Although these methods won’t be as inconspicuous as a Walk¬ 
man or the FM receiver in your car, they will work. Instead of a tone, 
you’ll be searching for the actual audio portion of a cable TV channel. 
Here’s how: Refer to Table 1 for the audio sideband frequency of a 
CATV channel within the tuning range of your 2m rigs or scanner. I 
suggest channels A through E, as these lower frequencies carry farther 
once they’ve escaped the cable. After programming your rig. drive or 
walk the area listening for the audio portion of the TV channel you’ve 
targeted. Zero in on it in the same manner as described in the main arti¬ 
cle for the FM receiver. Use a scanner or your mobile 2m rig with an 
external antenna for the general search, and an HT for pinpointing leaks 
on foot. 

What to do if the FM Tracer is Gone! 

Depending on how progressive, or financially flush, your local cable 
company is, they may have upgraded their leak tracing system beyond 
the FM band leak tracer. The new generation of leak tracer uses spe¬ 
cialized equipment which searches for actual video radiation on chan- 


Notes 

nels A. B, or C. These are aeronautical frequencies, slightly above the 
FM band. Why the switch from a perfectly good system that was also 
easy for us to track? One incentive for the cable operator is that the new 
system frees FM band frequencies for commercial use. Cable systems 
sell an entertainment product, but no one would pay to hear a repetitive 
whooping tone! (Unless, of course, the customer happens to be a 
ham—the type who parks his receiver on WWV for hours on end . ..). 
If your cable system has made the switch, use the tracking methods de¬ 
scribed in “What to do if the Tracer is Off.” 

Portable TVs as Leak Detectors 

It’s tempting, but leave the portable TV at home; it won’t work well 
as a CATV leak sniffer. The video component of a leaking signal weak¬ 
ens too quickly with distance. Beyond five feet or so of an egress, a 
consumer-grade TV will not delect a leak source. Also, note that only 
CATV channels 2 through 13 correspond directly with the frequencies 
of off-air TV, so it’s difficult to tune the entire range of cable channels. 

Neighbor PR 

A little premeditated public relations effort with your neighbors goes 
a long way. Really now, why be hard-headed about it? Try a gentler ap¬ 
proach. I always start with: “I’m sorry that I’m affecting your TV/ra¬ 
dio/telephone . . It can be positively disarming, and that can work in 
your favor. Ditto with the cable company. 

What to do when the Problem is Wrapped Up 

When an RFI case of any type is finally wrapped up, I make a call to 
tie the ribbons on it with my neighbor, I do this to get his agreement 
that it is resolved, or (put the words in his mouth if necessary) "99% 
better, and acceptable.” 

Also, call the cable company and leave a message for your contact 
person to say thanks. Our CATV system manager went so far as to tell 
me to encourage other amateurs to contact him if they encountered sim¬ 
ilar problems. You can open the door for your brother and sister ama¬ 
teurs with this follow-up call. 

Lastly, write down what you did and learned. Others can benefit 
from this knowledge! Share it with your local club, repeater group or 
packet organization. 

High-Pass Filters ... One Thing Not To Do 

A local amateur, N8LDQ, also experienced serious CATVI shortly 
after my situation was resolved. Interestingly, he found that a high-pass 
filter, a typical TVI solution , was causing the cable system shield 
breach at a neighbor’s home. It was a poorly-shielded L/C unit which 
let 2m energy in and cable energy out. Although it would have been a 
fine approach to an HF-related source of TVI in an off-air TVX case, in 
the cable system it was a Pandora’s box (or gateway). 

The Cable Company Field Tech and You 

Try to meet the cable company technician who performs the investi¬ 
gation and repair work. There are two reasons to do this. First, if you 
impress him as a technically competent and helpful individual, you’ll 
enhance the image of our hobby. This will help your case, and those 
who follow you. Secondly, you might learn something! (Then pass it 
on at your next ham club meeting!) Keep in mind the poor tech’s lot: 
He enters the home of strangers, deals with their smoke and pets, must 
figure out and fix the problem, all while playing referee between the 
subscriber, his company and possibly even you! If you can ally the 
CATV company lech, your job of resolving the matter will be more ef¬ 
fective, and quicker to succeed. 
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ihe Cumulative Leakage Index). It’s not a 
good point to open the conversation on, but 
can be worked in during the visit. 

Be prepared, also, for the possibility that 
your neighbors have not yet registered a 
complaint with the cable company, and you 
made it there first. 

Once again: The basis of your position is 
that you are entering and QRMing the cable 
system because it has some type of shield in¬ 
tegrity problem. Likewise, their signal is get- 
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235.25 

239.75 

N 

27 

241.25 

245.75 

O 

28 

247.25 

251.75 

P 

29 

253.25 

257.75 

Q 

30 

259.25 

263.75 

R 

31 

265.25 

269.75 

S 

32 

271.25 

275.75 

T 

33 

277.25 

281.75 

U 

34 

283.25 

287.75 

V 

35 

289.25 

293.75 

w 

36 

295.25 

299.75 

AA 

38 

301.25 

305.75 

BB 

39 

307.25 

311.75 

CC 

40 

313.25 

317.75 

DD 

41 

319.25 

323.75 

EE 

42 

325.25 

329.75 

FF 

43 

331.25 

335.75 

GG 

44 

337.25 

341.75 

HH 

45 

343.25 

347.75 

II 

46 

349.25 

353.75 

JJ 

47 

355.25 

359.75 

KK 

48 

361.25 

365.75 

LL 

49 

367.25 

371.75 

MM 

50 

373.25 

377.75 

NN 

51 

379.25 

383.75 

OO 

52 

385.25 

389.75 

PP 

53 

391.25 

395.75 

QQ 

54 

397.25 

401.75 


Table /. Scientific-Atlanta frequency chan¬ 
nel plan. 
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ling out. You are licensed to transmit over 
the air on 2m; they are not! The problem is 
theirs, whether it’s a subscriber’s poorly- 
shielded jumper, or their own damaged ca¬ 
bles. You’ve even helped them locate it! 
Both economics (lost revenue due to mad 
subscribers) and the FCC inspire them to re¬ 
turn their system to a shielded, leak-free con¬ 
dition. Remind them of this, ever so politely. 
Always end with a polite ‘‘thank you,” not¬ 
ing you are willing to assist. 

Now, reread the last paragraph, pump 
yourself up, and go! In the unlikely event 
your contact attempts are rebuffed, a letter to 
the system manager is the next recourse. 
Keep copies for reference. You might need 
them later on. Thai’s it, the third and final 
step! 

In the Meantime 

At all times you should be making an ef¬ 
fort toward good public relations. If you fa¬ 
vorably impress your neighbors with your ef¬ 
forts, and maybe even self-impose some qui¬ 
et hours until the problem is cleared up. 
they’ll have a better impression of you and 
of our hobby. (Also, in the future they might 
overlook the fact that your kW on 40m 
makes their phone chirp a bit. You can reap 
the benefits of this PR effort down the road, 
too!) You should tell your neighbors you are 
working with the cable company to resolve 
the problem. Explain as much as they want 
to know. Keep relations good, and try to en¬ 
list their help in your troubleshooting efforts. 
Besides being the right thing to do, allying 
yourself with your neighbors is the most pru¬ 
dent path to follow. You may even need their 
assistance at some point to pressure the 


CATV company to resolve the matter. 

If. after all this (and only as a last mea¬ 
sure), no positive results are attained, write 
your FCC Field Office. Addresses are in the 
ARRL’s FCC Rule Book . This is a last resort, 
though. My philosophy is that if you present 
yourself in a friendly, positive, and reason¬ 
able manner, you’ll receive excellent re¬ 
sponse from your cable company. More often 
than not they will be ready to resolve the 
problem and will welcome your assistance. 
Case in point: My local cable company look 
less than 24 hours to solve my CATVI prob¬ 
lem once I brought it to their attention. 

I also recommend you obtain a back issue 
of QST. October 1990. On page 42, two Ca¬ 
ble TV employees, who also happen to be 
hams, offer some insight in the “Hints and 
Kinks” column. Your library can probably 
obtain a copy of that page through interli¬ 
brary loan, depending on their copyright 
agreement. Another reference well worth ob¬ 
taining for your shack library is the Interfer¬ 
ence Handbook by William Nelson 
WA6FQG. It treats a wide range of interfer¬ 
ence subjects, including that of CATVI, in 
depth. 

It’s late, and time for me to sign off. I’ll 
leave you with these final thoughts: You 
want this resolved, and you don’t want your 
neighbors licked at you. They probably 
blame you, even though it’s likely that the 
problem is the cable system’s shortcoming, 
or even their own fault! Keep their viewpoint 
in mind though: Everything was fine until 
“that ham down the street” went on 
the air. So do things right, be helpful; but 
remember— you are licensed to use the 
airwaves. Persist! B 



Part 76—Cable Television 

Rule/Reference 

Suggested Procedure 

Leakage Tests 
Rule: 76.601 

Conduct leakage tests once a year to show compliance with leakage 
standards in Rules Section 76.605. Maintain complete test data from 
annual tests for 5 years. 

Note: Performing regular monitoring and leakage repairs in accordance 
with Section 76.614 will ensure that your system complies with leakage 
standards. 

Cable Television Basic Signal Leakage Performance 

Rule:76.611 

Conduct a test once a year to establish conformance with the 

Cumulative Leakage Index. 

Interference from a Cable Television System 

Rule: 76.613 

Stop operation immediately and correct any condition that threatens 
radio navigation or other safety-of-life services. 

Before reactivation, submit an interference report to the Field 

Operations Bureau of the Federal Communications Commission. Await 
response from Engineer in Charge before resuming operation. 

Regular Monitoring 
Rule: 76.614 

Provide for a program of regular monitoring for signal leakage by 
checking the entire plant every 3 months when using aeronautical 
frequencies. Maintain a log of leakage sources, probable causes, 
and corrective action taken for 2 years. 

Excerpt from FCC FOB Bulletin No. 17. revised edition. March 1991. 
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Number 6 on your Feedback card 


by Dave Martin W6KOW 

The HANDI-Finder 


North Olmstead Amateur Radio Depot 
(NOARD, Inc.) 
29462 Lorain Rd. 
N. Olmstead OH 44070 
Telephone: (216) 777-9460 
Price Class, partial kit: $27.95 


Build this versatile, accurate DFer semi kit in an evening. 


R easons for owning radio direction-finding 
equipment are many. DF gear can be 
used for locating a source of unintentional in¬ 
terference, documenting jamming, or for 
what is probably the best justification of all: 
The fun of T-hunting with a local group of 
transmitter hiders and hunters. 

To get beyond the hand-held-next-to-the- 
body method of determining the bearing to a 
transmitter, some specialized gear is need¬ 
ed. Even at VHF and UHF, often-cumber- 
some DF antenna arrays are often seen con¬ 
nected to exotic equipment carried by seri¬ 
ous DFers. By contrast, the HANDI-Finder 
DF device marketed in partial kit form by 
North Olmstead Amateur Radio Supply De¬ 
pot is small enough to be hand-held, is easy 
to use, provides a sharply defined bearing, 
and is inexpensive. Its only apparent disad¬ 
vantage is 180-degree ambiguity; if you don't 
know the general direction of the signal, you 
will have to move until the bearing changes 
to solve the problem of whether you are re¬ 
ceiving the “front" or “back" of the signal. 

Designed by Bob Leskovec K8DTS and 
based on a circuit published for use by the 
Coast Guard Auxiliary, the HANDI-Finder be¬ 


comes the antenna for an ordinary hand-held 
radio on either FM or AM. A carrier is needed 
to make the system work. The HANDI-Finder 
works by switching at an audio rate between 
two antennas. In addition to hearing the sig¬ 
nal's modulation, the operator hears a con¬ 
stant audio tone—until the plane of the two 


“Getting into the 
open, however, 
demonstrated that the 
HANDI-Finder works 
as advertised. ” 


antennas is perpendicular to the signal path. 
The tone then nulls sharply, indicating the 
bearing to the target transmitter, which is 90 
degrees to the antenna plane. Modulation on 
the carrier is unaffected; only the tone nulls. 

How It Works 

Powered by a 9 volt radio battery, the cir¬ 
cuit is based on a single CD4047B 1C that 


contains an oscillator and a flip-flop that pro¬ 
vides complementary symmetrical square- 
wave outputs. Switched at an audio rate be¬ 
tween two antennas, the switching-rate audio 
tone is heard unless both antennas are re¬ 
ceiving the signal at the same time and are 
therefore in phase. 

Building It 

The North Olmstead kit includes a 1-5/8* x 
6* circuit board with all of the electronic com¬ 
ponents mounted on the board. Working 
carefully, I finished the circuit board in 45 
minutes. Not included in the kit are the an¬ 
tenna elements, coax and connector, handle, 
battery, and two 1/8“ pop rivets to mount the 
battery holder. 

For antenna elements, I used two 18" 
lengths of 3/32" brass welding rod. (My near¬ 
by welding supply store simply gave me two 
rods—enough for two sets of antennas— 
rather than writing up such a small order.) 
The vertical parts of the antennas are the re¬ 
ceiving elements, and the distance between 
them can be optimized for a particular fre¬ 
quency band. For DF work mostly on 2 me¬ 
ters, I settled for a spacing of about 14 inch¬ 
es. After forming the U-shape elements, I 
soldered crimp-type wire connectors that are 
bolted to the circuit board. 

The 13-page construction and operations 
manual suggests using a paint-roller handle 
to hold the HANDI-Finder. I chose a $1.42 
plastic model that is threaded at the bottom 
and fits a painter’s extension pole. A vise 
and hacksaw came in handy. Attaching a 6- 
foot length of 50 ohm coax and a BNC con¬ 
nector completed the building project. 

Using the HANDI-Finder 

First experiments were near my house—* 
too near, as it turned out The manual notes 
that used indoors, too close to buildings or 
even large trees, multipath signals will pro¬ 
vide multiple nulls and no clear indication of 
bearing. Early experience confirmed this. 

Getting into the open, however, demon¬ 
strated that the HANDI-Finder works as ad¬ 
vertised. The audio tone is apparent even on 
weak signals, and there’s a sharp null when 
the antenna array is perpendicular to the 
bearing to the transmitter. 

The final test was to talk my wife into driv- 
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Photo B. The compact, lightweight unit is 
powered by a 9V battery and mounted on a 
paint-roller handle. 


ing around as I simulated a T-hunt with the 
HANDI-Finder on its paint pole outside the 
car. I cheated by knowing approximately 
where the transmitter was—the continuously- 
broadcast, low-power ATIS (automatic termi¬ 
nal information service) AM signal associat¬ 
ed with the control tower at an airport about 
six miles from my house. This target was 
picked because I knew I could get quite 
close to the transmitter without driving to the 
top of a mountain. 

We played the game. First we solved the 
ambiguity problem by driving far enough to 
get a consistent bearing shift I found that 
"picket fencing" associated with weak signals 
heard while underway mobile prevented get¬ 
ting a distinct null; we pulled to the curb a lot. 
Within 20 minutes, though, we were close to 
the airport, and driving around it confirmed 
that the ATIS antenna is on top of the control 
tower. 

The Bottom Line 

The HANDI-Finder works well on any 
carrier-based signal that its 1C can hear. 
By changing the antenna elements, the unit 
should work as low as 50 MHz and as 
high as 450 MHz. The circuit could also be 
used with a pair of directional antennas 
that would solve the ambiguity problem from 
one location—at the expense of hand-held 
portability. 

In its simplest form, using a hand-held 
radio with a HANDI-Finder offers versatile, 
accurate, easy-to-use direction finding for 
about $35. How could you beat that? Q 



...presents the best way for NEW HAMS to upgrade your 
skills. If CW is frustrating, here’s the decoder/tutor for you. 


All hams, and SWL lis¬ 
teners, too, will enjoy 
years of visual decoding. 

"In my 50 years in radio, this is 
the best decoder and tutor I've 
seen. Morse (CW), RTTY, AM- 
TOR, SITOR, NAVTEX.. .all 
spelled out on a bright LED read¬ 
out. It’s great for viewing what 
you Ye transmitting, too!’' says 
Bemie. the B-17 radioman and 
long-time ham expert. High 
quality, English construction. 



■ Touch-button control 7 7 function keys 

■ DPS Filtering aids decoding 

■ Built-in RS232 port for PC and printer operation 

■ 12v to 16v DC 


Action Communications 



1705 Westminster Drive 
Greensboro, NC 27410 
(910) 299-1298 


Distributor for Enterprise Radio Applications Ltd 


Bemie says, “There’s not enough room here. It’s | 
* worth calling or writing now to find out more!” i 
I For FREE information about the Morse Master, , 
| call (910) 299-1298 (9 am - 9 pm East. time). 

| For orders only, call 1-800-647-0564. I 


A NO-RADIAL VERTICAL 
THAT COVERS 80 OR 75 METERS? 


THERE’S ONE NOW! 



No, we won’t insult your intelligence by telling you that it’s a 
“halfwave” or that ANY vertical will operate more efficiently without a 
good radial system than with one; it certainly won’t! If you want 
expensive fairy tales talk to our competitors! If, however, you’ve no 
room for even the smallest radial system just install the most efficient 
multiband vertical in the business, the HF9V-X, over our counterpoise 
kit. You’ll not only save a tidy sum but you’ll work DX that the shorter 
and more lossy no-radial “halfwaves” can’t touch because both the 
HF6V-X and HF9V-X use longer active element lengths for higher 
radiation resistance and greater efficiency on more bands than any of 
the so-called halfwaves. Ask for our free brochure for complete specs 
on all Butternut models and receive technical note DLS-1 “Dirty Little 
Secrets from the Antenna Designer’s Notebook”) that shows you how 
to calculate the probable efficiency of any vertical antenna using the 
manufacturer’s own specs so you won’t have to leam the truth the 
hard way! 




Model HF9V-X (shown to the left) for 80/75, 40, 30, 20, 
17,15,12,10 and 6 meters. 


Model CPX counterpoise kit for Butternut models 
HF9V-X, HF6V, and HF6V-X; substitutes for ground or 
elevated radials. Self-supporting tubing bolts onto 
base of antenna. Mast not provided. 


BUTTERNUT ELECTRONICS CO. 

P.0. Box 1234, Olmito, TX 78575 (210) 350-5711 
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Number 7 your Feedback card 


Five-Element T-Match 
VHF Yagi 

Excellent performance characteristics on 2 meters. 

by Marty Gammel KA0NAN 



Photo A . Baiun assembly, ready to install. 


I Finally decided to gel started on a long- 
overdue new yagi for my rooftop antenna 
farm, here in Minnesota. I needed a clean 
pattern with about 9 to 10 dB gain for FM 
repeater and simplex work. 

I have tried several different types of an¬ 
tennas in the past, but I've never tried us¬ 
ing the “T" match with a half-wave balun. 
So, 1 looked in the ARRL Antenna Book , 
15th edition, for guidance. The balun 
looked easy. 

Due to our harsh winters, I needed to en¬ 
close the balun, and I also needed a good 
solid mount for the *T” match feed point. I 
chose a plastic box from Radio Shack that 
measured 2-1/2" by 4-5/8" to house the 
balun. The beam itself was easy, using a 5’- 
long square boom from an old TV antenna 
as a starling point. After removing the old 
elements, I decided to use a close standard 
spacing of 13" for reflector-to-driven-ele- 
ment spacing. I wanted a close-spaced first 
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director, so I used 9" 
for driven-element- 
to-First-director spac¬ 
ing. For second and 
third directors, I used 
15-1/2" and 17" spac¬ 
ing. The 1 "-square 
boom was big enough 
for this small, 5Mong 
antenna. I used 3/8" 
diameter aluminum 
tubing for all the ele¬ 
ments and the “T” 
match bars. 

As an extra feature 
on this antenna, also 
from the ARRL An¬ 
tenna Book. 15lh edi¬ 
tion, I added a ferrite bead choke on the 
quarter-wave line section of the balun. The 
local electronic surplus house proved to be 
a source for cheap ferrite beads. I also 


wound the half-wave section of coax into a 
four-turn choke to fit into the plastic box. 
The combination of the ferrite beads and 
the four-turn choke gives good isolation of 
the feedline and avoids 
radiation from the feed¬ 
line shield. The dimen¬ 
sions for the **T” bars 
came from standard de¬ 
sign lengths for gamma 
match parts. The "T” 
match design gives a very 
clean design, without 
skewing. 

Building the Beam 

Once all the old ele¬ 
ments have been removed 
from the boom, mark 
where you need to drill to 
mount all five elements. I 
found that by mounting 
the elements in the center 
of the boom, the spacing 
for the *T” bar straps was 
more manageable. The 
beam will also look bet¬ 
ter. If you can use a drill 
press to make the element 
holes, they will probably 
be more exactly perpen¬ 
dicular to the boom. After 
the holes are drilled, try 






filling ihe 3/8” lubing in each hole and 
check for squareness to the boom with a 
square. 

Cui all the elements to length, and flatten 
one end of each of the two 6-1/2" match 
bars—about 1/2" will do. Drill a 1/8" hole 
in the flattened area and round off the cor¬ 
ners (see Figure 2). Auach all five ele¬ 
ments to ihe boom using the 1" stainless 
steel screws. 

Now drill holes for mounting the SO- 
239 and the 1" #8 bolls in ihe plasiic box. 
and attach the SO-239 with three of the 
four bolls (see Pholo B). 

Assembling the Choke and Baiun 
Assembly 

Stan wilh a piece of RG-59U about 14" 
long and prepare both ends as shown in 
Figure 2. Do the same to a 26-1/2" piece 
for the other balun section. Allow 3/4" on 
each end of both coax sections for dressing 
the ends. Wind the longer section of coax 
into a four-turn coil. Tape the coil tem¬ 
porarily in a couple of places, just to hold ii 
until the finished balun is installed in the 
plastic box. Solder the shields from both 
sections of coax together (see Photo A). In¬ 
stall the balun assembly in the balun box: 
be certain all connections are correct. In¬ 
stall a closed-end crimp-type connector on 
each end of the center conductor of half¬ 
wave coax. Install the 1" #8 bolts through 
the crimped connectors using washers, and 
apply a washer and nut to the outside of the 
plastic box. After doing this, remove the 
tape from the coil. Install as many ferrite 
beads as you have room for on the end of 
the quarter-wave coax section: I had room 
for six ferrite beads. Solder a closed-end 
crimp-type connector to the shield and then 
connect it to the fourth mounting bolt for 
the SO-239 panel-mount fitting. Solder ihe 
center conductor to ihe center terminal of 
the SO-239. 

Apply Crystal-Cote or some other type 
of scaler to everything in the balun box. 
Attach ihe “T* match bars lo ihe balun box. 
and bend the ends of the metal strapping 
around the driven element and match bar. 
Then drill holes lo bolt the straps to the 
tubing (see Pholo B). You will need about 
1-3/8" between the ‘T” bars and the driven 
element. Spacing for ihe strap should be 
about 4" from ihe center of each 1" #8 
stainless steel bolt on ihe balun box. Fash¬ 
ion a mounting bracket lo connect the SO- 
239 lo the boom. Ii musi be a meial bracket 
lo provide the needed electrical conneciion 
between the boom and the balun. I used a 
piece of plumber's perforated strapping 
that was in my junk box, and cut it to shape 
with linsnips. Mount the bracket lo the 
boom with a shcel metal screw (see Photo 
B). Drill a weep hole in the lowest corner 
of the balun box for drainage once ihe box 
has been mounted on the boom. 

Check all connections, nuts, bolls, and 
screws, and then mount the antenna on a 
non-conduciing mast, ready fortuning. Tape 
the coax to ihe boom and bring ihe coax 


iiii 

▲ 


Radio Shack 
Part #270-222 

2-1/2" x 4-5/8" 


SO-239 


3/8" Tubing 


6-1/2" T Match 
Bar 


-a 


3/4" Trim On 
Each End 


RG-59U Coax 


T Match Bar 
Feedpolnts 



o 


Flatten 
Approx. 1/2* 


Figure 2. Baiun box for 2 meter vagi. 



Photo B. Close-up of balun box. Note the " 7 ” match bars and the driven element. 


down the mast, away from the antenna. 

Tuning the Completed Antenna 

Tuning the antenna is easy. Connect the 
coax. SWR meter, and your radio to the an¬ 
tenna. Check ihe SWR at ihe lop. center. 


and bottom of the frequency area of design. 
By noting the pattern of the SWR curve 
you will know whether to move ihe match 
bars in or oul for the best match. Move on¬ 
ly about 1/8" at a lime, rechecking the 
SWR curve as you go. 
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Photo C Completed five-element vertical vagi 


Tools List 

Electric drill 

3/8* drill bit (tor holes in boom for elements) 

1/4" drill bit (for removing old elements from boom) 

3/32" drill bit (for #6 bolt holes for SO-239 mounting) 

5/32" drill bit (for #8 screw holes) 

Tinsnips 
Electrical tape 

Waterproof sealer (for balun; can be spray or brush-on) 

Plumbers’ strapping or thin copper or aluminum (for balun, and “T bar to driven element 
mounts) 

(Optional) drill press for drilling all holes 

(Optional) 9/16" drill bit for SO-239 to balun box center hole, or you can use a 1/2* drill 
bit and file as I did. 

Solder and soldering gun (for crimp type connectors inside balun) 


Mine was very close to the center of the 
dcsigned-for frequency, and only had to be 
adjusted about i/8" from the text. Be sure 
to make all adjustments of the straps on the 
"T" bars equal . 

Builder’s Notes 

I bought the ferrite beads and the plastic 
box to make a clean weatherproof feed 
point, but all the aluminum came from my 
stockpile of old TV antenna parts. All 
hardware is common, and can be bought 
from any local hardware or building supply 
store. 

“Be careful when you are 
cutting the coax to measure 
the lengths, and check the 
velocity factor for the 
coax you use.” 

I cut all the aluminum to length with a 
tubing cutler; this gives a more finished 
end than if you cut it with a hacksaw. Each 
element is installed through the center of 
the boom and fastened with a I" #8 stain¬ 
less steel screw (two screws are not needed 
for each element). Any type of non-metal 
spacer that you have may be used for sup¬ 
porting the balun box, to give the proper 
spacing for the “T” bar straps. I put a I" 
sheet metal screw through the plastic box 
and spacer to hold them in place. If you 
cannot find an old TV boom, most local 
scrap metal dealers sell aluminum square 
and round tubing. 

Be careful when you are cutting the coax 
to measure the lengths, and check the ve¬ 
locity factor for the coax you use. My RG- 
59U had a velocity factor of 66%. The 
number of ferrite beads is not critical, but 
they do stop radiation back down the coax 
shield. Be sure to drill or file the hole for 
the center of the SO-239 just big enough, 
but not so big that you get a sloppy fit—it 
does have to seal out the weather. Tune the 
antenna before you weatherproof and seal 
up the plastic balun box in case you may 
not have wired the connections right Make 


nice neat pigtails on your coax ends so that 
they will be easier to attach. This design, 
with its close spacing, gives a very clean 
pattern of radiation, with at least 9 dB gain 
and a front-to-back ratio of 32 dB. 


Many thanks to John Berglund K0UBA 
for his help in editing. If you have any ques¬ 
tions, send them along, with an SASE, to 
me at 1703 Hewitt Ave West, St. Paul MN 
55104-1128. 73 and happy hamming. BB 


Parts List 


5'-long 1 "-square aluminum boom (old TV antenna type) 

2-1/2" by 4-5/8" plastic box (Radio Shack #270-222) 

3/4" by 1" spacer (wood, plastic, etc. for balun box mounting) 

5 to 8 ferrite beads to make a ferrite choke (see text) 

12.5“ section of RG-59U coax (finished length) (see text) 

25* section of RG-59U coax (finished length) (see text) 

2 pieces 3/8" by 6-1/2“ aluminum tubing (“T” match bars) 

1 piece 3/8" by 39-3/4" aluminum tubing (reflector element) 

1 piece 3/8" by 38-7/8" aluminum tubing (driven element) 

1 piece 3/8" by 37-7/8 aluminum tubing (first director) 

1 piece 3/8" by 36-3/4" aluminum tubing (second director) 

1 piece 3/8" by 35-1/2“ aluminum tubing (third director) 

2 #8 by 1 “ flathead bolts for attaching "1” match bars to balun box 


6 #8 by r flathead self-tapping stainless steel screws 
(for elements) 

2 #8 by 1“ flathead self-tapping stainless steel screws 
(for balun mounting) 

4 #6 by 3/8" flathead bolts with nuts & washers (for SO-239) 

1 SO-239 panel mount fitting (for feedline attachment on 

balun box) 

2 1/2“ by 3" metal straps (for attaching “1” match bars) 

4 #6 by 3/8" flathead stainless steel bolts with nuts & lock 
washers 

3 crimp-type closed-end connectors (for coax connections 

inside balun) 

You may have to find a few assorted bolts and washers in your 
junk box to complete this antenna (see text j 


30 73 Amateur Radio Today* December, 1993 












Number 8 on your Feedback card 


Remote Tuned 
Active Antenna 

Tune this easy amplified HF antenna without leaving your, chair 

by Ken Cornell W2IMB 


T he March 1993 issue of 73 Amateur 
Radio Today contained an article that I 
wrote covering an active antenna using a 
MOSFET. As described, it is a very broad¬ 
band device. By adding a tuned input cir¬ 
cuit. a desired frequency range coverage 
can be increased in sensitivity and selectiv¬ 
ity. The problem arises as to how to tune 
the remote antenna from the radio shack. 

The practical solution is to use a varac¬ 
tor, also called a tuning diode. A varactor 
acts as a capacitor with an adjustable value 
which can be changed by applying a vari¬ 
able positive bias voltage. 

The antenna circuit is shown in Figure 1. 
The varactor (V) is placed across the tuned 
circuit (Ll/Cl) in scries with a 0.1 pF ca¬ 
pacitor that acts as a voltage blocker and a 
bypass. The variable voltage is fed to the 
varactor via an RF choke. 

Due to the basic design, the antenna is 
basically a monobander; however, the con¬ 
struction cost is minimal and two antennas 
can be fabricated from a 10’ length of 1- 
1/2” white PVC pipe. 

Varactors are not a common item found 
in every mail order catalog, but I have 
found two sources: Hosfelt Electronics, 
2700 Sunset Blvd., Stuebenville OH 
43592; and DC Electronics. P.O. Box 3203, 
Scottsdale AZ 85271. Hosfelt has a variety 
and I have used their Motorola type 
SMV16623M (catalog #MV1662/S) that 
comes in three matched units for $1. DC 
Electronics offers a variety of sizes that in¬ 
clude AM tuning diodes with capacity 
ranges at 450 pF. 1 have ordered some of 
these to try out. 

The tuned circuit (LI/Cl) and the varac¬ 
tor (V) have to be resonant through the de¬ 
sired amateur band. For 80 meters, I used a 
small 5/16" diameter by 1" long coil form 
and wound 50 turns of #28 enamel wire. 
Cl is a 5-to-6-mm 50 pF trimmer. Try 100 
turns for 160 and 25 turns for 40 meters. I 
usually wind more turns than my target 
value as it is easier to remove turns than 
add them. A small slug tuned form would 
also help in zeroing in on the desired range. 

I used a l-l/4"-wide by 3-l/4 ,, -long 
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piece of perf board for the circuit and 
mounted the parts on both sides to permit 
insertion in the PVC pipe. Pipe caps are 
used at both ends and the coax cable is fed 
through the bottom cap. The antenna is a 
piece of 1" diameter aluminum tubing 4- 
1/2* long. Assembly is the same as de¬ 


scribed in my original article. 

The receiver coupler is shown in Figure 
2. The variable voltage output to the varac¬ 
tor is fed through a length of insulated 
hook-up wire that is taped to the coax cable. 
A 6-32 S.S. machine screw is mounted in 
the base pipe cap to accept same. 



Figure /. The remote tuned active antenna . Gate bias for the BSI70 is most important for best 
performance. / used a 100k potentiometer for R! and, after the proper setting vvaj found, I 
measured the resistance each side of the potentiometer and replaced with same value 1/8 watt 
resistors . 



Figure 2. Receiver coupler. Except for the varactor tuning parts, all parts are as specified in 
my original article. 






Parts List 



Figure 3. PC board pattern and parts placement diagram. 

For the experimenter, a JFET can be minor circuit revision is shown in 
substituted for the MOSFET. This Figure la. EQ 


Li To suit frequency range desired. I would suggest 

that you consider RF chokes for the inductance. 
They are cheap and come in many values to suit 
any frequency range desired. Consult your L/C 
vs. Frequency Chart (found in most handbooks). 

Cl 50 pF trimmer capacitor. Used for frequency 

adjustment if needed. 

V Varactor. I suggest using VMAM109. It has a 

range of 450 pF @ 1 volt and 30 pF @ 9 volts 
(DC Electronics). 

Capacitors Are all disc type with 35 volt rating. 

Resistors All 1/4 or 1/8 watt carbon type. 

R1 100k potentiometer. RS #271 -284 or equivalent. 

See text 

R2 10k potentiometer. RS #271-1715 or equivalent. 

(Addition to the original receiver coupler design.) 

RFC 1 mH for HF and higher values for MF to LF. 

T1 See text. 

SW1 SPDT switch. 

J1, J2 Your favorite coax connectors. 

BS170, 

BS170P Available from Digl-Key Corp., P.O, Box 677, 

Thief River Falls MN 56701; (800) 344-4539. 

Drilled and etched PC boards are available from FAR Circuits, 

18N640 Field Ct., Dundee IL 60118, for $4.50 plus $1.50 S & H. 


Great Gift Ideas! 

The Advertisers in this issue 
are available to help yon with 
your Holiday Shopping! 

Call them Today! 
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PAY TV AND SATELLITE DESCRAMBLING 
OUR BEST YET...1994....OUR BEST YET 


incLses n* &as cable be' rv yieLs (PIUS, B maCj fas Lacs of 
ana chip Sss new) Duift; tCVs. eta OT1Y Si 5 95 Qui Mst ■/&. CSher Pay 
tv tCt-ons. volumes 1 5 tail Ciftew.ii. S15 3 eacn. Ti te Compete Wgzart . KQ| 
BLUSJUdsng. sis55 Sittlllie SjsfcBUteDer »M $i?.9S WialestLCiUC 
Halting S1Z95. Hacker Vicco St3.95. Any 21534 95 Of 5*52 95 ScrambllnB 
tijuw monthly. S?9 95 Scnmbli nB News Yea r One 076 pages). S39.9S. 
Everything listed hero und more S129 95 Includes all our information. 
Catalog. SI. 00. C O D s are OK. add S6.00, 


SCRAMBLING NEWS 

1552 Hertel Ave., #123, Buffalo , NY 14216 
Voice/FAX (716)874-2088 
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2-1000 MHz In One Sweep! 

AVCOM'sNewPSA-65A Portable SpectrumAnalyzer 


The newest in the line of rugged 
spectrum analyzers from AVCOM SWE 
offers amazing performance for only 
$2,855. the C 

AVCOM’S new PSA-65A is the 
first low cost general purpose port¬ 
able spectrum analyzer that's Po?ta! 
loaded with features. It’s small, oad-a 
accurate, battery operated, has a 
wide frequency coverage - a must 
for every technician’s bench. Great Laf s* 
for field use too. ouftto 

The PSA-65A covers frequen¬ 
cies thru 1000 MHz in one sweep powi 
with a sensitivity greater than -90 posiiic 
dBm at narrow spans. The PSA- Stan, J 
65A is ideally suited for 2-way ra- 
dio, cellular, cable, LAN, surveil- 
lance, educational, production and 
R&D work. Options include fre- b* 
quency extenders to enable the 801 
PSA-65A to be used at SATCOM 
and higher frequencies, audio 
demod for monitoring, log periodic 
antennas, carrying case (AVSAC), 
and more. 

For more information, write, FAX 
or phone. 

AkCOM 


VERT is used to 

SWEEP RATE controls the P° s,,ion the dis P ,a V ^ 

speed ot the sweep across on th0 SCf0en SCALE se, f s k a " ® 

trie CRT v. N. sensitivity of either 10 dB/DIV 


FREQUENCY TUNING adjusts the cenler frequency of the 
SCALE selects an amplitude 7dinii LCD d(S olav ana!yzef S0 ,hat S!9 " a!s 0? mterest appear ® lhe 
sensitivity of either 10 d&DIV 9 center ot lhe display and their frequency is read 

Of 2 dS'OIV , out on the LCD 


Podaoie. attract vely styles 
package a“0 ergoremetr- 
caJy engineered hor. pare’. 

Large bright screen for 
outdoor and indoor jse 


POWER switch has 3 
positions. Battery Operation. 
Standby and AC Line Opera¬ 
tion. Ext. DC Power switch — 
on rear panel for 12 volt 
operation 


REFERENCE LEVEL adjusts 
rpet alterualor and IF gain 
Catsyatsons in dSn\ and 
cB-mv provided 

ZERO SPAN instantly places 
analyzer in zero span mode 
and activates audio 
demodulator lor convenient 
monitoring. 


BAT CHG swten 'ecnarges PSA 65A to 
8C^ capacity n appro *. 6 boo’s 


AUDIO OUT onves low 
impedance earutw-.e or 
speaker, internal soeaKer 
provided with optional demod 





SPAN controls the width ol the 
spectrum being displayed and 
automatcaily selects optimum 
resolution filter. 


AUXILIARY *>000*5 present 
ana future spiral 
accessories for me PSA-65A 


RF INPUT accepts sg r as to be 
ocservec from ‘ess than 2 Mh2 io 
greater man tOOC Mnz 


AUDK) DEMOD 

activates auoo demod 
board and sets audio 
level. 


VAR SPAN reduces she w*jtn c: 
the spectrum being oisoiayed lor 
(closer signal examination and 
enhanced amplilude accuracy. 


BRINGING HIGH 
TECHNOLOGY 
DOWN TO EARTH 


500 SOUTHLAKE BOULEVARD 
RICHMOND, VIRGINIA 23236 
804-794-2500 FAX: 804-794-8284 
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73 Review 


Number 9 on your Feedback card 


by Charles Warrington WA1RZW 

Midland 73-005 
Transceiver 

A full-featured HT at an entry-level price. 


M y first 2 meter rig was a digitally synthe¬ 
sized Heathkit mobile which utilized 
lever switches to change frequencies. It was 
a neat little unit that took me 40 hours to 
build and was a dream to use. Then one 
night, some low-life crumb decided to steal 
it, along with my ’67 Plymouth Belvedere. 
Two days later the police recovered the 
car—stripped, of course. No tires, no 
wheels, no radio! That adventure kept me off 
the 2 meter band for a while. It also taught 
me one major advantage of using an HT as 
a mobile rig: You CAN take it with you when 
you go. 

Sure, you sacrifice some output power 
and certain conveniences with an HT, versus 
a dedicated mobile. But, if you live or drive in 
the city, you'd better have some practical 
method of protecting your rig from theft. The 
only sure-fire method that I know of is to 
yank the rig! Consider the HT as a possible 
solution. An HT can sit on the seat next to 
you, keep you in voice with the local re¬ 
peaters, and offer versatility that a mobile 
can’t match. Simply remove the cigar lighter 
plug and the BNC coax connector, and 
you're good to go. 

Of course, this illustrates only one of the 
many reasons why HTs have become so 
pervasive in recent years. If you’re thinking 
about buying an HT, first you have to get 
past the Future Shock of what's out there. 
There are many to choose from! One way to 
narrow the field would be to ask: How much 
does a good 2 meter portable cost? Well, 
how much have you got? 

Money is No Object 

When l first laid eyes on Midland’s latest 
venture into the amateur radio marketplace, 
l thought, “Hey! Not bad for a $400-ish HT.” I 
immediately delved into the liquid crystal dis¬ 
play and buttons without ever checking into 
the price. (Herein lies the difference between 
purchasing and playing with a review unit.) 

Well, l kept the test rig by my side for sev¬ 
eral weeks, happy as a clam, until I noticed 
the Model 73-005 in a catalog, sporting a 
$239 price tag. What? Midland can offer this 
sophisticated, surface-mount technology, mi¬ 
crocomputer-controlled, 2 meter transceiver 
for less than 250 bucks? (In case you 
haven't shopped around, this price falls into 



Midland Consumer Communications Division 
1690 North Topping 
Kansas City MO 64120 
Telephone: (800) 643-5263 
Price Class: $239 


the “rock-bottom” range.) So, how good 
could it be? 

First Glances 

Now, you’re probably thinking, “Yeah, 
right. For that price it’s probably a real no¬ 
feature cheapie.” But the 73-005 HT is no 
slouch. This is a nice little radio! 

The actual transceiver is a tiny 5-1/2“ high 
by 2-1/8“ wide by 1-5/16“ deep. (I grew up 
pre-Nintendo, so l still find myself in awe 
over the cramming of so much electronics 
into such a small package.) Still, the Midland 
is somewhat larger than the very smallest 
rigs that l have seen. You can attribute much 
of that size to the big duckie and optional 
high-power battery. Even so, this unit has a 
clean look, and is quite small enough. 

The LCD panel is easy to read, and it is 
flat . Many HTs on the market have convex 
panels that are susceptible to scratches. 
Midland’s design avoids that problem. 

Tough Enough 

I like to carry an HT with me whenever l 
go mountain biking or hiking. They are very 
nice to have with you in the woods and in 
the mountains. You can stay in touch, listen 
around, or just know that you could summon 
help in the event of an emergency. One 
thing you don’t need on the trail, however, is 
a fragile piece of gear. 

The new Midland is solid. Very solid. The 
transceiver Is constructed on a die-cast alu¬ 
minum chassis. It resembles a commercial 
transceiver, which is no surprise, considering 
Midland specializes in commercial gear. 

This radio is also equipped with a ptt 
lock feature. This deactivates the ptt button 
to prevent accidental transmitting. 

Design 

This baby is a tad more conservative in 
design than many of the latest HTs. It looks 
more like a police portable than some of 
those Star-Trek-looking amateur models I’ve 
seen lately. Still, I’ll give Midland good marks 
for ergonomics. 

The volume and rotary channel selector 
controls are easy to adjust without looking at 
them. The push-buttons on the front pad 
were designed for daintier digits than mine, 
but l can still push them one at a time—even 
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with my sausage fingers. These buttons are 
of the rectangular rubber variety. They feel 
like the erasers of 16 tiny new pencils. 

Say, where’s the squelch knob on this 
thing? It was cleverly “sawed off" at the fac¬ 
tory. The owner’s manual describes this as a 
“set and forget” type knob, and I kinda like it. 
It reminds me of a child-proof cap on a 
medicine bottle. I don't like to constantly ride 
the squelch, anyway—it really isn’t neces¬ 
sary. Still, if you're a knob twiddler, you may 
find this feature irritating. Tough twiddling on 
the Midland. 

On the left side of the 73-005 you will find 
the usual-looking rubber-covered ptt button. 
Just above it is the function button, 
which combines with the front pan¬ 
el buttons to offer a wide array of 
features. Below the ptt is a lock 
button which mechanically holds 
the battery onto the transceiver. 

external speaker and micro¬ 
phone jacks are located on the 
unit's topside, next to the BNC an¬ 
tenna jack. In between the volume and chan¬ 
nel knobs is a little red LED. This indicator 
lights when the unit is transmitting. The light 
becomes dim as the battery weakens, indi¬ 
cating a charge is needed. 

On the right side all you will find are a car¬ 
ry strap loop and an external power con¬ 
nector. This connector, like the microphone 
and speaker jacks up top, has a little rubber 
plug to help keep water and dirt from enter¬ 
ing. 

There are two more buttons on the front of 
the 73-005 you need to know about (aside 
from the touch pad, of course): the 
call and the squelch/monitor but¬ 
tons. The call button will generate 
a 1750 Hz repeater access code 
when depressed along with the 
ptt button. This burst tone en¬ 
coder is unusual on rigs manufac¬ 
tured for the U.S. market. The 
1750 Hz tone is common in Eu¬ 
rope, but rarely used in the States. 

The squelch/monitor button sim¬ 
ply shuts the squelch circuit off 
while it is depressed. Push it to 
hear weak signals that are barely 
breaking through. 

The LCD display indicates fre¬ 
quency, channel step, and special 
functions. These include pag (Pag¬ 
ing), dual (Dual Watch receive), 
apo (Automatic Power Off), dup 
(semi-Duplex operation), f.l. (Fre¬ 
quency Lock), t.sq (Tone 
SQuelch), p.l, (PTT Lock protec¬ 
tion), c.so (DTMF Code SQuelch), 
s (battery Save), B (Busy scan— 
rather than the pause scan default 
mode), and + and - (repeater off¬ 
sets). The LCD also displays the 
memory address number and 
memory mode. The number line 
style meter across the bottom 
functions as an S-meter on re¬ 
ceive, and as the RF power meter 
on transmit. 


Special Attractions 

The Midland 73-005 has more functions 
than you can shake a stick at. Let’s take a 
look at some of the highlights: 

•Large Capacity Nickel Cadmium Battery 
Pack 

•LCD Control Panel 

•Multi-Function Scan 

•20 Memory Channels 

•Repeater Offset and Reverse Switches 

•Tone Squelch + (P/L) 

•Dial Lamp (LCD) 

•Battery Save Function/Auto Power Off 
•Instant Squelch Defeat/Monitor 
•Speaker/Mike and 12 Volt Input Jacks 


Note: The Tone Squelch Module is an ac¬ 
cessory, as is the oversized (high-power) 12 
volt battery pack. A 12 volt wall charger and 
a speaker/mike are also available. 

The 73-005 comes standard with some 
nice features. The DTMF (Dual-Tone Multi- 
Frequency) encode touch pad has become a 
staple in the market. But not all HTs have the 
decode feature as well, which allows you to 
emulate a personal pager of sorts. The LCD 
screen displays the number being decoded 
and “beeps” when activated. 

Probably this rig’s best feature is its hot 


receiver section. The receiver is up to (low- 
end) commercial specs. 60 dB adjacent 
channel rejection is better than most. It is a 
highly selective radio with a very respectable 
0.16 pV (12 dB SINAD) sensitivity as well. 

The receiver has extended range capabili¬ 
ties. You can dial up some local police and 
other agencies for the heck of it. You can al¬ 
so hear the National Weather Service. The 
VCO stays locked from 135 to 170 MHz. 

The transmitter will put out 5 watts with an 
automotive 13.8 VDC power input. The Mid¬ 
land is not real picky about DC power it will 
run happily on anything from 5 to 15 VDC. 
The circuit is reverse-polarity protected. 
Note that the center pin of the 12 
volt input jack is negative. 

The transmitter section gives you 
plenty of choices when it comes to 
output power level. The b/pt.l but¬ 
ton selects high, middle, or low 
power operation. With the optional 
12 volt battery, this will give you a 
choice of 5, 2.5, or 0.35 watts out¬ 
put. With the standard 7.2 volt battery you 
can select from either 2 watts out on high or 
middle or 0.35 watts out on low power. 

Semi-duplex operation is available by us¬ 
ing two different memory frequencies. The 
2/dup button along with the function button 
will get you into DUPlex mode. You can also 
swap the transmit and receive frequencies 
by pushing the c/sc/m along with the func¬ 
tion button. 

You can select a frequency with either the 
rotary channel selector, or by direct entry 
to the keypad. You can adjust the channel 
steps with the 3/step and function 
buttons along with the rotary 
channel selector knob. For re¬ 
peater use, press the 7/sb button 
along with the Function button to 
switch from - offset to + offset to 
simplex operation. The offset is ad¬ 
justable, too. 

The Battery-Save function gives 
you even more choices. This func¬ 
tion allows you to reduce the cur¬ 
rent drain to 1/3 during receiver 
standby. In this mode the receiver 
takes a sample once every single 
second. This is great for working 
voice out in the field, but it can be a 
problem receiving packet. Pressing 
the 5/save button while pressing 
the function button (located just 
above the PTT) toggles this feature 
on and off. The unit also has an 
Auto-Power Off function. 

Midland shipped an accessory 
tone squelch board with the review 
unit. The Tone Squelch control al¬ 
lows you to gate a signal through 
the receiver squelch only when a 
particular CTCSS (Continuous 
Tone Controlled Squelch System) 
tone is being received. On trans¬ 
mit, you can similarly generate this 
particular subaudible tone to ac- 


Speciffoations 


Frequency Range 
PLL Lock Range 
Modulation Type 
Channel Steps 
Antenna Impedance 
Input Voltage Range 
Nominal Voltage 
Current Drain (approximate): 


144*148 MHz TX, 130-170 MHz RX 
130-170 MHz 
F3 

5.10. 12.5, 20. 25, 50 kHz 
50 ohm, unbalanced 
5.0-16.0 VDC 
72. VDC 


Transmit 

13.8V 



Hi 

950 mA (5W) 


Mid 

650 mA (2.5W) 


Low 

7.2 V 

350 mA (0.35W) 


HI 

650 mA (2W) 


Mid 

650 mA (2W) 


Low 

350 mA (0.35W) 

Standby 

0.35 mA 


Save 

0.15 mA 


Auto pwr off 

0.7 mA 



RX (144-148 MHz ham band only) 

Sensitivity (12dB SlNAD) less than 0.16 pV 

20 dB quieting Less than 0.25 pV 

Distortion Less than 5% 

Squelch sensitivity 0.16 pV max 

Audio output power 250 mW 10 % distortion at 8 ohms 

TX 

R F output power 5W (13.8V) max 

2W (7.2V) 

Max deviation +/- 5 kHz 

Freq stability +/-10 ppm from -20* C to +60° C 

Spurious & harmonic emissions Less than -60 dB 

Dimensions 152 x 63 x 34 mm 

Net weight 300 g (with battery and antenna) 


“Probably this rig's 
best feature is its 
hot receiver section. ” 


_I Continued on page 37 
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Midland 73-005 

Continued from page 35 

cess “closed” repeaters or particular individ¬ 
ual stations. 

This miniature board took me all of 10 
minutes to install, and five of those were 
spent looking for a small screwdriver. The 
clamshell housing comes apart lickety-split 
after removing just four screws. Inside there 
is a very neat array of microcircuitry. The 
thumbnail PC board sticks to the main board 
with its own adhesive backing and a tiny 
multi-pin plug makes all the connections. To 
operate the tone squelch feature, press the 
4/t.sq button while pressing the function 
button. If you want to real get tricky, you can 
simultaneously utilize both the sub-audible 
TONE SQUELCH and DTMF CODE SQUELCH. TWO 
independent subaudible tone frequencies 


can be programmed into the memory banks. 
Tone frequencies are selected via the rotary 

CHANNEL SELECTOR. 

Conclusions 

For this review, I shoved the Midland 73- 
005 unit into my backpack, tossed it onto the 
passenger seat of my car, and clipped it to 
the handlebar bag on my mountain bike. It's 
been on hikes in the mountains, to the 
beach, everywhere. Let’s cut to the chase. 
Money is important to most of us and this rig 
is priced quite reasonably. It offers more fea¬ 
tures than you will probably need. The re¬ 
ceiver is hot and the rig is very sturdy. You 
can lock the ptt button and the operating 
mode to prevent improper operation. That’s 
handy if you’re active outdoors. 

The speaker audio is very good. To get 
better audio you will probably have to fork 


over quite a bit more money. I found this to 
be a cool radio, too. I didn't have a problem 
with the output power circuitry turning into a 
hot hamburger during normal use. (I don’t 
usually rag-chew on 2 meters.) The alu¬ 
minum chassis does a good job dissipating 
heat. 

This is not the easiest HT to program. 
This article should give you a good feel of 
the essential operating hieroglyphics. Still, 
the Midland will perform well for you—just 
don't forget to bring the instructions along. 
The manual is detailed with plenty of illustra¬ 
tions to get you through. 

Midland has made a triumphant return to 
the amateur radio business after a long hia¬ 
tus. They have done a fine job with the 73- 
005 hand-held transceiver. Their next project 
is a UHF model, which is already in the 
works. E9 




SLOW SCAN TV B 
with the Sound Blaster! 


Newt Copy 6.12,24.3€ sec. B&W, 
tJ€ 4 72 sec. Color (in B&W), Scotty 1 
& 2 (in B&W) with your Sound 
Blester compatible sound card. 
Requires VGA S40x4*0-2S6 colors. 
ONLYS40.00 - Shipping $5 
Illinois residents add $2.50 tax 

Harlan Technologies 615-398-2683 
5931 Alma Dr. • Rockford, Illinois 61108 



* Easy to use 

* Unobtrusive 

• Easily Concealed 

* Snap* on Handheld 

* Weighs only 13ot 

■ Adds No Bulk or Height 


Range Extender for 
2 meter Handhelds 

- Soo«3 Signal from Fte< 
& 1 4 e Araennas 

■ Lowers Radia6or. Angie 
* improves both Reserve 

and Transtnc 

■ Raises lo* Po*«r 

Performance 

•Saves youf Battery Pack 
Order Hotline 


AnU'imasWest 

Be at 90091-8 Pjovo UT were •).800-926.7373/ —m 

\ See and Hear the Difference V i. 
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FOR 

HAMS 

ONLY 


% 


4309 Northern Pike Blvd. 
Monroeville. PA 15146 

(412) 374-9744 

FOR ORDERS ONLY CALL 

(800) 854-0815 


SPECIALING IN PREOWNED 
AMATEUR AND SHORTWAVE EQUIPMENT 
BUY • SELL • LOVE TO TRADE 
We Carry All Major Brands Of New Equipment 
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ONV SAFETY BELICO. 

P.O. Box 404 • Ramsey. NJ 07446 

800 * 345-5634 

Phone & FAX 201-327-2462 


ONV Safety Belt With Seat Harness 

' $89.95 


OSHA 

We Ship 
Worldwide 
Order Desk Open 
7 Days/Week 

ONVTool Pouch $15.95 

Add $4.00 For Handling VISA M/C CHECK 


ONV Belt VV D Seat Harness 
$74.95 
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Great Gift 
Ideas! 

The Advertisers 
in this issue are avail¬ 
able to help you with 
your Holiday Shopping! 

Call them Today! 


CABLE TV 

DESCRAMBLERS 

Best Prices in the U.S.A.! 
Guaranteed to Work! 


WE WILL BEAT ANY PRICE! 
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JERROLD PANASONIC 
SCIENTIFIC ATLANTA PIONEER 


The Newest & the Latest 

DMTB-A - all Jerrold Impulse & 
Starcom series 

SA3-DFA - all Scientific Atlantas 
including 8536, 8536+, 
8580, Drop-field 

PN-3A - all Pioneer systems 

ALSO 

FTB3, SA3, TZPC145G 

24 HOUR SHIPMENTS 
30 DAY MONEY BACK GUARANTEE 
FREE CATALOG & INFORMATION 


1 - 800 - 772-6244 

M-F; 9-6 EST 

U.S. Cable TV, Inc. Dept.: K73123 

4100 N. Powerline Rd. Bldg. F*4 Pompano Beach FL 33073 
NO FLORIDA SALES! 


fimiSEL 
Technologies 

A DIVISION OF U ELECTRONIC INDUSTRIES 

123 East South Street • Harveysburg, Ohio 45032 
1 (800) 829-8321 




Model TSC1 

Transel Suction Cup 
Mounting Kii 

$>j 2 95 


Model TDC1 

Transel Heavy-Duty 
Hat Clip 

$-j 2 95 


Model TWM 

Transel Slim Line 
Window Mount Kit 

$0>l95 


Model T144-10 

Transel Modified 
Gam Quarter 
Wave Antenna 

$14 95 




Writs lor a Full Line Antenna Catalog at No Cost! 
-DEALERS WELCOME - 
Made In The USA...Because It Matters! 
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Number 10 on your Feedback card 


Melt Your Way to Better 
Breadboards 

Discover the Macro Surface-Mount breadboard method. 


C hances are, you build one or more 
breadboard versions of your amateur ra¬ 
dio projects before you commit them to a 
printed-circuit board layout, or you may 
even skip the PC version altogether and sim¬ 
ply package the breadboard. 

But if the fun’s wearing thin and you’re 
“bread-bored,” your standard construction 
method may be at fault—no single bread- 
boarding method meets everyone's needs. 
For example, perforated grid board and 
wire-wrap techniques work well for logic 
and low-frequency analog circuits, but lack 
an adequate ground plane for RF applica¬ 
tions. 

Isolated pads carved into sheets of un- 
ctched copper-clad laminate solve the RF 
ground plane problem but are totally im¬ 
movable, as are through-hole Teflon stand¬ 
off insulators. Terminal strips soldered onto 
copper-clad solve the rclocatability problem, 
but they’re relatively bulky and add to board 
height. 

Enter the Macro Surface-Mount bread¬ 
board method, or MSM for short. Using the 
MSM technique, you keep your bread¬ 
board’s copper-clad ground plane intact and 
install connection pads wherever they’re 
needed. You can easily remove unwanted 
pads and relocate their replacements and, as 
Photo A shows, you can even build bread¬ 
boards on almost any substrate—from win¬ 
dow glass to business cards. 

Best of all, you won’t tie up much 
“bread” in your breadboards—the raw mate¬ 
rials cost a penny or two per connection, and 
the tools you’ll need are available nearly ev¬ 
erywhere. 

What are the secret ingredients? The con¬ 
nection pads consist of disks of thin single¬ 
sided copper-clad printed circuit board lami¬ 
nate punched from sheet stock with a $3 
hand-held paper punch (see Photo B). Hard¬ 
ware-store hot-melt adhesive secures the 
pads to the ground plane. 

Forming the Pads 

Printed-circuit board material consists of 
one or two layers of copper foil laminated 
onto an insulating sheet. While most of us 
are familiar with the thicker sizes sold for 
fabricating one- or two-sided etched circuit 
boards, the PC board industry also uses mil¬ 
lions of square yards of thinner stock to 


by Brad Thompson N1JIJ 


manufacture the inner layers of multilayer 
boards. 

For MSM breadboard applications, you 
can use single-sided epoxy/Fiberglas board 
(commonly designated as G-10 or FR-4 
stock). Material of 0.012” insulation thick¬ 
ness laminated with 1-ounce (0,0014”) cop¬ 
per works well—a common hand-held paper 
punch easily penetrates the laminate, and 
normal levels of soldering-iron heat won’t 
delaminate the copper. 

To create MSM connection pads, you 
slide a piece of laminate into your paper 
punch and squeeze. The pad will pop out 
like a miniature tiddlywink unless you place 
a Finger over the punch’s exit side. 

If the remaining laminate sticks to the 
punch, work it free with a twisting motion. 
To prevent cuts while handling the sharp- 
edged laminate, wear a pair of lightweight 
cotton gloves. 

No one will ever mistake a paper punch 
for a precision tool, and the fit between 


punch and die is typically rather sloppy. 
Thus, squeezing the punch forms a raised lip 
or burr on an MSM pad’s copper surface. If 
you punch through the board’s insulated side 
(i.e., with the insulation in contact with the 
steel punch and the copper side against the 
punch’s die) the copper burr overhangs the 
pad’s edges and reduces the insulation path. 

Also, epoxy/Fiberglas material acts as an 
abrasive, further wearing the punch. When 
the edges of pads exhibit a torn rather than 
sheared appearance, discard the punch or rel¬ 
egate it to paper and cardboard. 

MSM’s Electrical Properties 

While epoxy/Fiberglas laminate and hot- 
melt glues offer dielectric strength of ap¬ 
proximately 500 volts and 650 to 1300 volts 
per mil of thickness respectively (i.e. a 12- 
mil board should withstand 6,000 volts), the 
practical working voltage for an MSM pad 
cemented to a ground plane falls well below 
the dielectric limit. 



Photo A. Using MSM techniques, you can build circuitry onto almost any surface from plate 
glass to business cards to wood to Plexiglas. 
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In practice, the creepage path across an 
MSM pad’s edge from copper to ground 
plane determines the voltage flashover mar¬ 
gin. While a ring of hot-melt glue around 
and beneath a pad may raise flashover volt¬ 
age. glue thickness and thus flashover volt¬ 
age is hard to control. 

As a guideline, printed-circuit board de¬ 
sign rules impose a 150 volt limit for trace- 
to-trace clearances of 0.025”. Thus, adopting 
a maximum working voltage limit of 50 
volts for a 12-mil (0.012") MSM pad-to- 
ground plane separation will provide a con¬ 
servative safety margin. Of course, if you’re 
using an insulating substrate, pad-to-pad 
flashover and substrate breakdown voltage 
limits will apply. 

Pad area and dielectric layer thickness 
value determine the capacitance of an MSM 
pad mounted over a ground plane. For a 
worst-case assumption of no glue layer, cal¬ 
culated capacitance of a 1/4" diameter cop¬ 
per pad and 12-mil epoxy/Fi berg las dielec¬ 
tric layer is 1.06 pF (picofarads). 

In practice, edge effects increase and the 
thickness of a hot-melt glue layer decreases 
capacitance. A cluster of four MSM pads 
measured 1.08 pF per pad, a value reason¬ 
ably close to the theoretical capacitance. 

Dissipation factor (DF), a measure of a 
capacitor’s AC power loss, varies from 
0.001 to 0.120 for hot-melt adhesives, a 
range that brackets G-I0 and FR-4 lami¬ 
nates’ DF of 0.018—given the small amount 
of adhesive used, RF losses won’t present a 
problem in most MSM breadboards. 

Applying the Glue 

Use a sharp hobby knife or single-edged 
razor blade to shave a 1/8" by 1/8" by 1/16" 
thick Hake from a hot-melt glue stick. Size 
and thickness of the flake isn’t critical, but 
too little glue won’t fully wet a pad’s under¬ 
side and too much glue will form a messy- 
looking ring around the pad. A little practice 
will demonstrate the proper amount of glue 
to use. 

Place the glue flake on the substrate using 
tweezers or needle-nosed pliers. Put an 
MSM connection pad (copper side up) over 
or against the flake. Using a small (20 watt) 
soldering iron, tin the pad’s surface with 
60/40 rosin-core solder. 

As the solder melts, so does the glue, 
which secures the MSM pad to its substrate 
after cooling. While the glue remains lique¬ 
fied. you can slide the pad to a slightly dif¬ 
ferent location. If you incorrectly place a 
pad, simply reheat and remove the pad. Use 
a section of copper braid or solder wick to 
absorb leftover glue. 

You can obtain MSM materials and tools 
locally, with the possible exception of thin- 
substrate copper-clad PC laminate. If your 
local surplus outlet doesn’t stock the lami¬ 
nate, check mail-order surplus dealers who 
advertise in 73. 

Also, contact local printed-circuit board 
manufacturers and PC laminate suppliers for 
availability of scrap and leftover material. 
To gel started, you can purchase a 3" by 5” 



Photo B. A light-shot of the MSM connection pads. 


trial sample, 
enough for 
over 200 
MSM pads, 
from the au¬ 
thor for $4 
postpaid (see 
address at 
end of story). 

Assembly 
Techniques 

Before 
soldering a 
component to a pad, trim and tin all of the 
component’s leads. Bend a lead to form a 
“foot” and place the “fool” on the pad. Ap¬ 
ply a soldering iron to the lead and pad, si¬ 
multaneously melting the solder and soften¬ 
ing the glue. Adjust the pad’s position, if 
necessary, and remove the iron. Allow the 
glue to cool for approximately 30 seconds 
before moving the part or bending its leads. 

As noted. MSM pads can slide on a “bear¬ 
ing” of molten glue, but the first component 
lead soldered to the pad effectively pins the 
pad in place. While the first connection is 
the most difficult to make, subsequent con¬ 
nections go more easily. 

Use a hemostat or locking tweezers to 
hold a component while soldering. Grasping 
the lead between component and connection 
helps keep excess soldering heat out of tem¬ 
perature-sensitive components. 

For best results, use a low-wattage solder¬ 
ing iron—a 20 watt iron with a I/I6" tip 
works well. To solder leads to a copper-clad 
ground plane, use a larger iron of 40 to 50 
wails capacity. Apply enough heat to make 
quick, clean connections and minimize soft¬ 
ening of the glue securing adjacent compo¬ 
nent pads. 

If you’re installing MSM pads over a 
ground plane, use an ohmmeter to check for 
pad-to-ground short circuits caused by ex¬ 
cess solder or too-long component leads. 

To make connections between pads, use 
light-gauge solid- or stranded-conductor 
wire. Solid wires hold their shape when 
bent, an advantage when routing many con¬ 
ductors among pads. You can use thermally- 
strippable magnet wire for interconnections, 
but for best results trim and tin individual 
wires before soldering to pads. Tinned cop¬ 
per wire strung with sections of insulating 
tubing also works well. 

Layout Suggestions 

While the MSM method encourages a 
free-form approach to breadboarding, you’ll 
get best results by planning your layout be¬ 
fore you place a single pad. Proceeding from 
input to output, convert your schematic to a 
component-placement diagram. Allow a 
1/4" circle for each MSM pad at a connec¬ 
tion point. If you’re using a copper-clad 
ground plane, allow a margin of approxi¬ 
mately 1/4" to 1/2" around the ground 
plane’s edge for mounting holes and a 
shielding box, if required. 

Route power busses parallel with the sub¬ 


strate’s edges. In general, you’ll Find that 
MSM layouts can closely follow a circuit’s 
schematic diagram, easing troubleshooting 
and modification. 

Given a copper-clad ground plane, there’s 
no excuse for insufficient RF filtering. You 
can liberally sprinkle bypass capacitors from 
MSM pads and power-distribution points to 
ground. When bypassed on either side, a 
low-value resistor passed through a clear¬ 
ance hole in a shielding partition serves as a 
feedthrough insulator. 

You can use DIP (Dual-Inline Package) 
components in a predominantly analog- and 
discrete-component MSM layout via “dead- 
bug” and “porch” techniques. In the dead- 
bug approach, you place the part with its 
pins in the air and bend power and ground 
pins to contact MSM pads and the ground 
plane respectively. Use individual pins as 
connection points for wiring—AWG #30 
wirewrapping wire works well. 

As an alternative, you can mount DIP 
components on sections of perforated board 
or salvaged printed-circuit board, wiring the 
ICs as a socketed subassembly and then se¬ 
curing the “porch” board to the ground plane 
with hot-melt adhesive. If your design con¬ 
sists mostly of DIP components, build the 
circuit on perfboard and tack on discrete 
parts via MSM pads. 

If you experiment with nontraditional cir¬ 
cuit substrates (e.g., cardboard or unused 
ashtrays), consider the substrate’s mechani¬ 
cal and electrical properties. While an MSM 
pad and its glue provide a margin of insula¬ 
tion, wood, paper and cardboard lose me¬ 
chanical strength and can become conduc¬ 
tive when wet, causing electrical sneak 
paths. 

Glass and plastic substrates offer superior 
insulation but require careful handling and 
mechanical mounting. In general, remove 
dirt, grease and corrosion products from sur¬ 
faces before applying hot-melt glues. Other¬ 
wise, MSM pads may separate from the sub¬ 
strate due to poor glue bonding. 

You can use a transparent plastic box with 
a removable lid as an enclosure for an MSM 
circuit by building the layout on the box’s 
lid. However, the plastic may soften beneath 
each MSM pad. so apply minimum solder¬ 
ing heat for best results. 

If you’re uncertain about selecting a par¬ 
ticular combination of substrate and hot- 
melt glue, conduct a pull test by attaching an 
MSM pad to the substrate and soldering a 
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1/4 watt resistor to the pad. Allow two min¬ 
utes for the glue to bond. Secure the sub¬ 
strate in a vise. 

Using pliers to grasp the resistor’s unsol¬ 
dered lead, apply a steady pull at a 45-de¬ 
gree angle with respect to the substrate. If 
the glue bond fails before the resistor frac¬ 
tures or the soldered connection peels, 
choose another glue or substrate. 

When assembling an MSM breadboard, 
remember that bends in a component’s leads 
help alleviate mechanical stress induced by 
soldering heat. Also, raising a component’s 
body above the substrate improves heat dis¬ 
sipation and provides clearance for cross-un¬ 
der wiring. 

Depending upon formulation, hot-melt 
glues soften at temperatures ranging from 70 
to 163 degrees Celsius. Therefore, avoid de¬ 
signs that heat the substrate or dissipate 
laige amounts of power into MSM pads via 
component leads. Provide longer component 
leads for extra cooling. 

Assembly Ideas 

As an alternative to a paper punch, you 
can use shcet-metal snips or even heavy-du¬ 
ty scissors to cut rectangular pads and bus 
strips. However, circular pads are free of 
sharp corners which can cause short circuits. 

Lightweight copper-clad material forms 
easily-assembled shielding partitions and en¬ 
closures. Use EMI-suppression conductive 
adhesive-backed copper tape to form corners 
of shields and for seam coverage. For per¬ 
manent tape-to-substrate bonds, tack-solder 
the tape and substrate at 1/4” intervals. 


If you’re modifying or repairing a con¬ 
ventional printed-circuit board, use MSM 
pads as tie points for discrete components. 
While it’s preferable to secure MSM pads to 
an area of ground plane, in most cases you 
can also cover signal traces with pads. 
Trace-to-pad capacitance will amount to on¬ 
ly a fraction of a picofarad per pad, and stray 
signal coupling shouldn’t present problems. 

Drawbacks to MSM technology include a 
tendency for reheated pads to slide on a glue 
“bearing." Use a scribe or soldering aid tool 
to hold a recalcitrant pad in place. Also, af¬ 
ter repeated soldering and unsoldering, a 
pad’s glue bond may weaken, forcing you to 
replace or reglue the pad. 

Hardware built with MSM breadboards 
tends to spread in two directions, forming 
shallow layouts that are great for trou¬ 
bleshooting but somewhat hard to package 
for some applications. 

While the author has used MSM technolo¬ 
gy for several months, MSM remains an ex¬ 
perimental assembly method—long-term ef¬ 
fects of storage, shock and vibration resis¬ 
tance, and repeated thermal cycling remain 
unexplored. In the tradition of amateur radio 
experimentation, the author releases MSM 
technology to the public domain. Your com¬ 
ments are invited. 

NOTE: To obtain a 3" by 5” sample of 12- 
mil single-sided copper-clad laminate for 
experimental MSM pad fabrication, send a 
check or money order for $4 (U.S.) postage 
and handling to: Brad Thompson N1JIJ, 100 
Powdermill Rd., M/S BX-233. Acton MA 
01720. fB 


Hot-Melts for Hams 


Radio City inc. 

® 1-800-426-2891 

METRO: (612) 786-4475 
FAX: (612) 786-6513 
2663 County Rd. I 
Mounds View, MN 55112 


CIRCLE 153 ON READER SERVICE CARD 
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If your workshop includes an electric 
glue gun. chances are you’re already fa¬ 
miliar with the varieties and brands of hot- 
melt adhesives typically stocked by hard¬ 
ware stores. If not, here’s a review of 
what’s available. 

Hot-melt glues come in three varieties. 
Polypropylene adhesives are yellowish 
white in color and slightly translucent. 
Ethylene vinyl acetate (EVA) glues are 
colorless and translucent. Polyamide glues 
are opaque and dark amber in color. 

You’ll find all three types in t/2” or 
1/4” diameter sticks of various lengths. 
You’ll also find hot-melt sealants and 
caulking compounds—avoid these, as they 
don't adhere adequately for MSM applica¬ 
tions. 

In exploratory pull tests, all three types 
of hot-melt glues provided strong bonds— 
typically, components’ bodies fractured 
before either solder or glue bonds rup¬ 
tured. However, pads secured with white 
sealer/caulking compound failed during a 
moderate pull, well before component fail¬ 
ure occurred. 

Peel strength of copper on G-1 0 or FR- 
4 board stock is approximately eight 
pounds per inch of width. Various hot- 
melt adhesives offer peel strengths ranging 
from 13 to 45 pounds per inch of width, 
and thus an MSM pad’s foil-to-Fiberglas 


bond will fail before the actual glue bond 
between pad and ground plane fails. 

A $0.25 single glue stick yields hun¬ 
dreds or thousands of connections, and a 
carton of sticks probably represents a life¬ 
time supply for most amateurs. However, 
hot-melt adhesives offer all kinds of inter¬ 
esting possibilities and chances are, you’ll 
use more than you expect. 

Beyond MSM assembly, hot-melt glues 
offer additional applications for amateur 
radio. For example, you can tack wires in 
place, secure heavy or bulky components 
to a substrate, and mount subassemblies in 
cabinets. However, hobbyist-grade glue 
guns typically provide poor control of glue 
flow and produce unwanted stray fila¬ 
ments of glue. 

Use a clean soldering iron operating at 
reduced voltage via a variable-AC trans¬ 
former to daub beads of melted glue stick 
where needed. Hot glue adheres to every¬ 
thing (fingers included) and can cause 
bums, so wear gloves and use caution 
when applying the glue. Periodically wipe 
the iron’s tip on a damp sponge to remove 
overcooked glue residue. 

When applying hot-melt glue to large 
metal objects, note that the metal acts as a 
heat sink and may weaken glue bonds. 
Warm the metal beforehand for best adhe- 


















Number 11 on your Feedback card 


Maxi-Loop 80 

Here’s a tried-and-true indoor favorite you can build. 

by Richard Q. Marris G2BZQ 


T hose of us who frequent the lower HF 
bands (80 and 160 meters) know that 
sometimes the signal we want can sink into 
the ambient noise and disappear. This ap¬ 
plies to both amateurs and shortwave lis¬ 
teners. The noise in question appears to be 
an amalgam of a number of sources—some 
radiated, some atmospheric, and some 
man-made. 

Many hams resort to the use of a multi¬ 
turn tuned loop antenna for reception. Un¬ 
fortunately, many are then disappointed 
with the resulting lower signal strength. 
Still, the loop's directional properties can 
reduce some of the noise. So, a preamplifi¬ 
er is inevitably used between the loop and 
the receiver. This increases signal strength, 
but also amplifies the noise. 

Such lower HF loops are usually capaci¬ 
tor-tuned multi-turn affairs, with a single 
coupling turn. The loop’s wire turns arc 
spaced close together or are even touching. 

The loop receiving antenna has been 
with us since the first days of wireless. It is 
usually seen in the form of a small-space 
domestic antenna. It is also used for direc¬ 
tion finding (DF), especially in ships fitted 
with earlier radio telegraphy equipment. I 
know, because I collect old wireless books 
and I often used physically small-size MF 
and lower HF direction finding loops dur- 



Figure I. Maxi-Loop 80 amentia profile. 
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ing WWII. Their performance was often 
impressive. 

A review of the literature shook my poor 
old brain box, producing the realization 
that these older-type loops were mostly 

“The loop receiving 
antenna has been with 
us since the first days 
of wireless.” 

very, very efficient, small in size, and very 
sensitive. They usually had their multi¬ 
turns spaced well apart. I also recall that 
during more recent experiments with multi- 
turn small-dimension transmitting loops, 
the problem called “proximity effect” had 


been encountered, usually from the wire 
turns being too close together. The proximi¬ 
ty effect may occur in cases where insulat¬ 
ed turns are close-wound (e.g. one wire 
turn apart). As the turns arc brought close 
to each other, the current density around the 
circumference of each conductor gets redis¬ 
tributed. The result is a loss in sensitivity or 
signal strength. For any reader who is inter¬ 
ested, the proximity effect is analyzed more 
deeply in the ARRL Antenna Book (16th 
edition), and in other textbooks. 

I decided to experiment to try and im¬ 
prove the loop’s sensitivity (i.e. signal 
strength) and selectivity (to reduce the am¬ 
bient noise level and other interference). 
The experiments compared various turn 
spacings and various methods of coupling 
to the receiver. For the initial experiments, 
a convenient suitable-size cardboard carton 
was used as a simple frame. A reel of FVC 
covered hook-up wire and a roll of masking 



Figure 2. The antenna s electrical citvuit. 





Figure 3. The Maxi-Loop 80s frame and winding. 
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Figure 4. Mourning the antenna frame on the box. 


tape held things in place and allowed for 
quick alterations. After several hours’ 
work, using a frequency around 3.5 MHz, I 
wrote down a loop specification: 

1. To be usable indoors, the loop must be 
small, lightweight, and decent to look at. 

2. The goal is maximum sensitivity (i.e. 
greatest signal strength) with maximum se¬ 
lectivity. 

3. A minimum of 1/8 wavelength of wire 
would be necessary, as performance falls 
off when proceeding with much less. 

4. The estimated size was 18" x 18" x 6” 
using six wire turns spaced at 0.6" apart, 
from conductor center to conductor center. 

5. A form of gamma match coupling 


would be used in preference to the usual 
loop coupling turn. 

6. To obtain the absolute best results the 
loop would be an 80 meter band monoban¬ 
der. 

Design Description 

The resulting loop profile is shown in 
Figure 1. The loop frame is neatly pivoted 
on the flared base with a small plastic box, 
which encloses the resonating variable ca¬ 
pacitor and sundry wiring. 

The circuit. Figure 2, shows a six-turn 
loop resonated by a 75 pF variable capaci¬ 
tor. The coupling to the receiver is a form 
of “gamma" match which, in the original 


cardboard carton experiments, was proved 
to provide better sensitivity than the more 
typical coupling turn. The frequency range 
is 3000-5000 kHz. with excellent sensitivi¬ 
ty. Note: If Cl is replaced with a 200 pF 
variable capacitor, this will give a frequen¬ 
cy range of 1750-5000 kHz. with perfor¬ 
mance falling off somewhat below 2500 
kHz but still usable. A slow-motion drive 
would then be required with Cl = 200 pF. 

The resulting performance, throughout 
the 80 meter (3.5 MHz) band was lively, 
with a high degree of signal strength and 
good selectivity reducing the ambient noise 
level substantially. A preamplifier was not 
necessary with a good superhet communi- 
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cations receiver, and this is with the loop 
on a table indoors alongside the operating 
position. However, it must be remembered 
that the results from such a loop may vary 
from location to location and operator to 
operator. 

Construction 

The lightweight box-style mainframe is 
shown in Figure 3. It consists of four 
obeche wood panels 18" x 6" x 1/16". 
(Obeche appears to be similar to balsa 
wood, but stronger.) Of course, 1/16" ply, 
or other wood, could be used, with an in¬ 
crease in weight. 

The four panels 18" x 6" are corner- 
glued together, with 1/4" x 1/4" molded 


side the box, the inverted plastic plate is 
screwed to the box. 

Testing and Operation 

After plugging the coaxial feedline into 
the receiver, which is tuned to 3500 kHz, 
Cl is rotated to resonance. This is repeated 
at 3800 kHz (4000 kHz in the U.S.A. and 
some other countries). There should be a 
frequency overlap at either end of the 80 
meter band. The prototype tuned from ap¬ 
proximately 3000 to 5000 kHz. 

Tuning to various stations over the 3.5 
MHz band, you should find that there is 
very adequate signal strength, with excel¬ 
lent selectivity and low ambient noise. The 
directivity of the loop is the usual figure- 


Though the construction is very simple, 
it must be followed as closely as possible 
as the design has been targeted at the 80 
meter band only, and I’ve been somewhat 
amazed how critical the turn spacing ap¬ 
pears to be to get maximum signal 
strength. 

The transmitting amateur will obviously 
be using the loop with a receiver, and 
the main antenna on the transmitter. It is 
absolutely essential that the loop is deacti¬ 
vated on transmit, otherwise the whole 
transmitted power will arrive at the receiv¬ 
er input, with quite devastating results. The 
method that I adopted is to “short” the 
RG58 loop feedline at the point where it 
enters the receiver. This can be done with a 


wood corner bracers, as shown 
in Figure 3. Two 9" x 1/4" x 1/4" 
mounting/bracing strips are 
glued at the bottom, as shown in 
Figure 3. 

Onto the frame wind six 
counter-clockwise turns of PVC- 
covered single-conductor 0.6 
nun-diameter hookup wire, with 
the turns spaced at 0.6" apart 
from conductor center to con¬ 
ductor center. The same wire is 
used for the gamma match cou¬ 
pling turn, which is tapped onto 


“It is absolutely essential 
that the loop is deactivated on 
transmit, otherwise the whole 
transmitted power will arrive at 
the receiver input, with quite 
devastating results.” 


manual switch, relay, or RF- 
operated device. Whatever 
the method adopted, it should 
be tried with great care at low 
power and then at gradually 
increased power. Q 

References 

The following are some of the 
textbooks used for reference. 
The first two are readily avail¬ 
able, whereas the others are col¬ 
lector’s items. Such older text- 


the main winding 4" from the top 


books should not be scorned, as 


left-hand corner (Figure 3) of the first turn. eight polar diagram, with maximum signal t h e conclusion that I've reached is that 


It is run alongside the first loop turn and 
touching it as shown in the circuit. The 
turn's ends (about 3") are secured by run¬ 
ning them through small holes drilled in 


off the ends, and minimum on the flat side 
of the loop. However, due to the coupling 
method employed, one lobe is larger than 
the other. Though the purist may shudder at 


some of the older loop designs were proba¬ 
bly superior to many of the present-day de¬ 
signs. Such books can often be found at 
flea markets, etc. 


the 9" x 1/4" x 1/4" bracing/mounting 
strips, and they can be pruned back later 
during wiring. To keep the turns exactly 
0.6" apart, a blob of glue should be placed 
on them at the frame corners. Note: After 
initial tests, the loop frame (and turns) 
should be varnished outside and inside 
with polyurethane varnish. This makes the 
somewhat flimsy loop frame/winding (Fig¬ 
ure 3) quite rigid. 

Figure 4 shows the plastic box (5-1/16" 
x 2-5/8" x 1-5/8"). which has a thin metal 
lid fastened with four corner screws into 
brass threaded comer inserts. The metal lid 
is not used. 

First, Cl is mounted in the box end cen¬ 
ter. as shown, and the mainframe loop is 


this, it is an advantage as it reduces other 
unwanted stations' interference on the re¬ 
ciprocal bearing (i.e. 180 degrees), and is a 
quite deliberate feature of the design. I 
haven’t needed a preamplifier as there is 
quite adequate signal strength with the loop 
indoors at this location in a built-up area. 
The loop should be kept well clear of the 
room walls and metal objects and wiring 
and pipes, etc. 

Using a 2 watt QRP transmitter as an ex¬ 
periment, it was possible to load up the 
loop. However, with those thin loop wire 
conductor turns, it is unlikely that the 
transmitted results would be very accept¬ 
able. 


1 . Antennas by J. Kraus. 

2. The ARRL Antenna Book » 16th edi¬ 
tion. 

3. The Admiralty Handbook of Wireless 
Telegraphy , 1938. 

4. The Radio Designers Handbook , 
1953, by Langford-Smith. 

5. The Handbook of Technical Instruc¬ 
tion for Wireless Telegraphists , 1942, by 
H.M. Dowsett and L.E.Q. Wallen. 

6. Radio Techniques , by A.G. Mills, 
1943/44. 

7. Outline of Wireless , by L.B. Turner, 
1921. 

8. Measurements in Radio Engineering , 
by F.E. Therman. 1935. 


secured to the box with two screws with 
washers and nuts (Figure 4). The two 
screws pass through the 9" x 1/4" x 1/4" 
bracing strips, and the inverted plastic box. 

Using the discarded metal box top as a 
drilling jig. drill four holes through the 
flared mounting base, which is a rigid, col¬ 
ored plastic picnic plate, which loses its 
original identity when inverted and 
screwed to the box. 

The RG59 coaxial feedline to the receiv¬ 
er is brought through a hole in the side of 
the plastic box, as shown, and is 48” long. 
It is cleated to the inside of the box. 

After completing the simple wiring in- 




Parts List 


1 

Box 

5-1/16" x 2-5/8” x 1-5/8“ 

Tandy/Radio Shack 270-233 

1 

Variable capacitor(CI) 

75 pF 

Jackson C809 or C802, 
or similar small ceramic 
variable capacitor 

4 

Obeche 

18“ x 6" x 1/16“ 

Or alternatives—see text 

1 

Length moulded wood 

1/4“ x 1/4" 


1 

RG58 coaxial feedline with 
suitable coaxial plug 

48“ 


1 

Baseplate (see text) 



1 

Knob and extension shaft for Cl 



1 

50-foot reel of PVC-covered single-strand wire 

0.6 mm conductor 
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Hamsats 


Number 12 on your Feedback card 


Amateur Radio Via Satellites 


Andy MacAUister WA5ZIB 
14714 Knights Way Drive 
Houston TX 77083 

New Satellites in Orbit 

A one-day delay due to poor 
weather conditions was the only snag 
in the launch of tour new satellites 
carrying amateur radio payloads. Con¬ 
ditions lor launch require that wind 
speeds not exceed 30 mph, horizontal 
visibility be at least 1.970 feet, and the 
cloud ceiling be 820 feet or higher. 

On September 26, 1993, at 0145 
UTC, the 59th rocket of the European 
consortium Ahanespace lifted off from 
its South American launch pad carry¬ 
ing seven satellites bound for an 800- 
km-high polar orbit. The sidebar 
shows the sequence of events follow¬ 
ing engine Ignition. While this launch 
was the 31st for an Ariane 4 booster, 
is was only the third time an Ariane 4 
had been used without any strap-on 
boosters and the fourth lime for the 
ASAP (Ariane Structure for Auxiliary 
Payloads) platform. The ASAP is a 
donut-shaped mounting plate for small 
satellites near the base of the main 
payload. 


The Ariane 40 used for V-59 
stands 180 feet tall with a lift-off mass 
of 240,000 kg. It is a three-stage vehi¬ 
cle capable of placing 4,670 pounds 
of payload into the desired polar orbit. 
The first stage (L220) Is built by 
Aerospatiale, and is powered by four 
liquid-fueled Viking V engines. The 
second stage (L33) is built by MBB 
Erno, and is powered by a single 
Viking IV engine. The first and sec¬ 
ond stages use a biliquid fuel. The 
third stage (H10) is built by Aerospa¬ 
tiale, and Is powered by a cryogenic 
liquid hydrogen and oxygen fueled 
HM-7B engine. 

Most Ariane launches are for com¬ 
munications satellites destined lor 
geostationary orbits over the equator. 
The main payload on V-59 was 
SPOT-3, an earth observation satel¬ 
lite used for earth imaging and map¬ 
ping. Its mass is almost 10 times that 
of all the other satellites on the mis¬ 
sion. 

Of the six small satellites 
launched, two were based on the mi- 
crosat design from AMSAT-NA. four 
were of SSTL (Surrey Satellite Tech¬ 
nology Ltd.) design, and one, Stella, 



Photo A. Preparing the microsat payloads for the V-59 flight. (Arianespace photo.) 
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was a space geodetic satellite from 
ONES (Centre National d'Etudes 
Spatiales). Stella was mounted under 
SPOT-3, Inside the payload adapter. 

The two microsat-type satellites 
were ITAMSAT, now known as ITAM- 
SAT-OSCAR-26, and EYESAT-A, 
now called AMRAD-OSCAR-27. Both 
were built from designs originally from 
AMSAT-NA, but with changes and up¬ 
grades. 10-26 is dedicated to amateur 
radio service while AO-27 is primarily 
for commercial uses and was con¬ 
structed by Interferometries, Inc. of 
Vienna, Virginia. 

The three SSTL-style spacecraft 
include KITSAT-B, now known as 
KITSAT-OSCAR-25. POSAT-1, which 
may be named POSAT-OSCAR-28 
and HEALTHSAT-1. K-O-25 from 
SaTReC (Satellite Technology Re¬ 
search Center) of Korea is dedicated 
to amateur use. PO-28 from LNETI in 
Portugal is primarily to stimulate 
space application efforts in Portugal 
and may be available for some ham 
operation. HEALTHSAT-1 from SSTL 
is to be used by medical schools, 
universities, hospitals and documen¬ 
tation centers in Africa. It carries 
no equipment for amateur radio 
use. although its downlink is In the 
420-430 MHz band. In Europe this 
is not a ham band. 


The first signals heard from the 
new hamsats were those of AO-27 on 
436.8 MHz. Within a day all of the 
satellites had been heard and were 
being loaded with software and suc¬ 
cessfully commanded by ground sta¬ 
tions. The SSTL craft carry 16.5-fool- 
long gravity gradient booms that are 
deployed after all tumbling motion 
has been dampened by on-board 
computer control. PO-28 and 
HEALTHSAT-1 were both stabilized 
within a few days. Boom deployment 
was accomplished first on PO-28 and 
later on HEALTHSAT-1 by SSTL. 
Control of KO-25 was accomplished 
from the group in Korea. 

Last month's column contained de¬ 
scriptions of the frequency plans for 
the new hamsats and further data on 
their operation. While they will pro¬ 
vide more digital communications for 
hams on earth, other onboard experi¬ 
ments like KO-25’s color camera will 
furnish new excitement for those in¬ 
terested in the scientific aspects of 
amateur radio satellites. 

The End of ARSENE 

On September 25th a group of 
French ground-control stations for 
ARSENE . the recently launched 
French hamsat. made a series of at¬ 
tempts to recover control of their satel- 


ARIANE 
(Short fairing) 


SPOT 3 

in launch 
configuration 

STELLA 

Auxiliary 
Payloads in 
launch 
configuration 


ASAP (Ariane 
Structure for 
Auxiliary Payload) 



Figure 1. Ariane payload flight configuration. (Arianespace drawing.) 
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Photo B. The ARIANE 40 launch vehicle (without strap-on boosters) into prepara¬ 
tion on its table before liftoff, Kouru, French Guiana, September 25, 1993. (Ari- 
anespace photo.) 


lite. Since launch, ARSENE has had 
problems. The 2 meter transmitter did 
not function and commands to the 
satellite were not always executed. 

The F5ELL UHF moonbounce sta¬ 
tion was used to send a long series of 
telecommands on 70cm to ARSENE. 
The F5ELL system includes a 26-foot 
parabolic dish and 2,000 watts power. 
F5PL monitored the ARSENE down¬ 
link on 2.4 GHz with a 23-foot dish. 
Nothing was heard after several at¬ 


tempts. It is likely that the satellite has 
experienced a catastrophic failure. 
Some efforts will be made to regain 
control, but prospects are not high in 
France. 

Many stations made contacts 
through the ARSENE transponder. 
It is hoped that the groups responsi¬ 
ble for this ambitious satellite will 
use the experience gained to build 
another. 


MORSE CODE MUSIC! 


SENSATIONAL NEW WAY TO LEARN 
CODE—Do Aerobics, Sing, Jog, or Drive 

while learning code! A fun & easy way to 
learn or retain Morse Code skills. Now the 
secret is yours with this amazing syncronized 
breakthrough! Great for Novice, Technician 
or the classroom. Order: 

THE RHYTHM OF THE CODE” 

Version 2 cassette today! 

Send S9.95 and we’ll pay (he shipping to. 

KAWA RECORDS 

P.O. Box 319-ST 
Weymouth, MA 02188 

Check or money order only. We ship alt orders within 5 days. 
Overseas please add S2.00 for air mail. 

MA residents add 5% sales tax. 


Flight Profile of V-59 


Ignition 

Liftoff 

First stage separation 

Fairing jettison 

Second stage separation 

Third stage ignition 

Third stage shutdown/orbit injection 

SPOT 3 separation 

STELLA separation 

KITSAT, POSAT, HEALTHS AT separation 
EYESAT, ITAMSAT separation 
Third stage avoidance maneuver 
End of Ariane mission 59 


00:00 

00:04 

02:39 

03:48 

04:48 

04:53 

16:44 

17:17 

20:39 

22:56 

24:27 

26:34 

29:00 


hambrew 


FOR AMATEUR RADIO DESIGNERS 
AND BUILDERS 

PS!!! $ 2 °frr- 

'-JLk Kitbuilders 

Antennas 
Telemetry 

*81| QRP ' 

H. Advanced 

Basic 

Packed With Projects! By Hams For Hams! 

NOT SOLD IN STORES 

PO Box 260083*Lakewood, CO 80226 
VISA*MC: 1-800-5-HAM RIG 


* MADISON . 
SHOPPER 


ORDERS: 1 (800) 231-3057 
1 (713) 729*7300 or 729*8800 
FAX 1 (713) 729-4766 

New and Used Meters, 
Tubes, Transformers, 
Filter Capacitors 
■£, And More 

FREE List Call M© 


Madison Electronics 

12310 Zavalla Street 
Houston. TX 77085 






















Rtty loop 


Number 13 on your Feedback card 


Switches Reversed 

And Vertical For Clarity 

SI SPDT 

S2 DPDT 

1 O 

-B O 0 4 

(BMK) 

(BMK/BAY) 

A O- 

#4 0 O #6 

(BAY) 

(TRTY) 

8 O 

2 0 0 3 

#7 #8 


O O 


M S 


#13 #12 #14 

#10 

o o o 

o 

RX AFSK FSK 

PTT 


Figure 2. Switch detail wiring. 


March Leavey, M.D., WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

Last month, I hinted at a modifi¬ 
cation to the Flesher RTTY terminal 
unit that would enable it to run as 
an interface to some of the popular 
RTTY software. This month, thanks to 
information provided by Joe Masur 
AA5YA, of Perkins, Oklahoma, I can 
offer a way to accomplish this transfor¬ 
mation. 

This modification is for the Flesher 
TU-470 terminal unit. I do not have in¬ 
formation regarding other Flesher 
units, but I’d like to hear of information 
developed in this vein by any of you. 


Amateur Radio Teletype 

General Information 

Begin by unplugging the unit and re¬ 
moving the two rear screws. Slide the 
modem out of the case. Remove the 
one screw holding the main fuse and 
push it aside. For RS-232 operation, it 
is advisable to disable the loop supply 
by lifting CR7 and CR8. Then install a 
4.7k 1/4 watt 5% resistor in the resistor 
position marked with “RX” between 
R20 and R25. 

If you don’t like to make up plugs, 
you can purchase a Radio Shack fe¬ 
male DB9 to female DB9 serial cable, 
and cut it in two. You will have a spare 
three-foot piece for later use. All the 
cables will fit inside the DB25 connec¬ 
tor housing. 


You will have to 
enlarge the outlet 
hole some, or pick 
one that will fit. You 
can also purchase 
three Radio Shack 
audio cables, double 
male, and cut them 
in two, as you will 
need five total: three 
to the radio and two 
to the scope. You 
could add the extra 
cable and then have 
the choice of operat¬ 
ing AFSK or FSK. 

When marking the 
quad board, mark 
jack, and the DB9 
connector locations, 
leave enough room 
at the outer edge for the terminal unit 
case. 

All of the cable grounds do not 
have to go to any special pins on the 
terminal unit, but pins 23 and 24 are 
not used. Use pins from 15 to 22 to 
make up the neatest arrangement, in 
any order possible. 

Quad Jack Phono Board 

Unsolder and remove the 25-pln 
connector from the PC board. Be 
careful not to damage the solder- 
through pads. Line up the quad jack 
board on the inside of the unit and 
mark with a pencil at each end on the 


rear frame. With a small file or Dremel 
tool remove 3/16 inch of the PC board 
between your pencil marks, or until 
there is enough room to insert the 
phono board. Mark and drill the mount¬ 
ing holes for the phone board and set 
aside. 

DB9 Connector 

Remove the loop supply plug and 
unsolder the lead to the PC board, 
Mark and form this hole to fit the con¬ 
nector and drill the two mounting 
holes. Cut and solder a three-inch 
length of proper color-coded wire to 
each of the eight pins and set aside. 


r~ 1 2 3 4 5-1 

L 6 7 8 9 - 1 Fuse 

S2 SI 

BAY BMK BAY BMK 


120 VAC 
Outlet 


MRK SPC 


O O 0 o 


GND * 


RX AFSK FSK PTT 


120 VAC 
Power 


Figure 1. Flesher TU-470 rear view. Not to scale. 


Silent Solar Pom 


/•H i 





The S349.00 BuUei-Tcstcd QRV Solar Power Supply keeps your 
repealer on the air ‘round the clock or powers your lOOw I IF station 

\ 60 hr.s a month. Control circuit speeds charge, protects gel cells & 
sealed batteries. Fully assembled. QRV. portable Easily expanded. 

stos&H «.« AntennasWest 

' (801)373-8425 50062 Provo UT 84605 ^ 
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ARK20| 

SYNTHESIZED QRP CW TRANSCEIVER KIT 

• Superhet single signal receiver » FULL QSK 


Synthesized to 100 Hz 

• RIT + / - 500 Hz 

• IIP > * 10 dbm 
Sensitivity 0.3/rV 
CW crystal filter 
CW audio filter 
Immediate recovery AGC 

• 3-4 watts out 


• Sinewave sidetone 

• 12 VDC powered 

• Rugged extruded chassis 

• 2%" X 5%" X 8" 

• Coils pre-wound 

» Silkscreened PCB's 

• GUARANTEED TO WORK 

• Product of USA 


Complete - just add key, power & Antenna 


20 Meter Kit or 40 Meter Kit . 

Optional adj. speed Keyer . 

Shipping & Handling... 

MD residents add 5% sales tax 

To Order Call: 

VfSA S & S ENGINEERING 

■MM 14102 BROWN RD 

SMITHSBURG, MD 21783 


. $ 269.95 
$ 39.95 


(301)416-0661 


FAX (301) 416-0963 
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BUY AMERICAN, BETTER PRICE AND QUAUTY 

The SG2000 HF transceiver is type accepted for commercial and marine service 
made with traditional U.S. commercial radio quality (and of course It can be used 
on the ham bands also). While the Japanese radios have 2 final transistors that 
strain to put out 100 watts on the low bands and only 75-85 watts on ten meters, 
the SG2000 has 4 large transistors that loaf along at 150 watts on ALL THE 
BANDS INCLUDING 10 METERS! Some of the SG2000 features are: 1) A 
control head remotable (no special kit necessary) up to 150’ away from the rig, 
pertecUor automobiles and boats. Up to 8 heads can be utilized and used as 
intercoms also. 2) The largest display of any HF transceiver, 3) 644 pre¬ 
programmed memories and 100 user programmable memories. 4) operable from 
-6OF (-450) to 185F (+85C)« You want quality right? Here Is what EVERY 
SG2000 must endura before they're shipped from the factory: 1) They’re factory 
aligned, 2) EVERY SG2000 is keyed down at lull power (CW 150 Watts) Into an 
open antenna for about 10 seconds, then connected to a shorted antenna and 
keyed down tor en additional 10 seconds. 3) EVERY SG2000 Is put In the 
‘BURN-IN* rack and keyed down for 24 hours non-stop at full power CW. Don’t try that with the foreign radios. 4) EVERY SG2000 is 
then re-checked for ailgnmeht and put In the “TORTURE RACK” where they are keyed on and off every 10 seconds for 24 hours. 5) 
The SG2000 is then re-evatuated and alt control functions are verified to ensure that the microprocessor Is up to spec. THEN AND 
ONLY THEN tS THE SG2000 ALLOWED TO LEAVE THE FACTORY. 

The bottom line is price, you know how expensive commercial rigs are normally, until DEC 31 we are selling the SG2000 BELOW 
DEALER COST at only $1,565.00 oachlt That's a $400.00 savings) We guarantee the best price. 


The SG230 SMART-TUNER Is the best HF autotuner at any price, and to 
promote a product that is made in the USA, we're oflertng It at the guaranteed 
best price Of only $449.0011 WHY THE SG230? BECAUSE: When you tune an 
antenna at It's base you are resonating the antenna, instead of just matching tha 
coax to the radio as with other tuners such as the AT50, etc. The result YOUR 
SIGNAL GETS OUT MUCH BETTER. The Kenwood AT50. AT450 and Other 
simitar tuners can only match 3.1 mismatches (YES only 3:1) so forget matching 
anything but a fatrty decent antenna. The SG230 can match from 0.5 Ohm to 10 
kilohm antennas (up to a 200:1 mismatch), so it can easily match random wires, 
dipoles, rain-gutters, shopping carts, etc. The result MORE POWER, 





Serving The LORD 
Since 1987 


To order, send check or money order with $8.50 tor shipping, along with your shipping address (sorry no U.S. Post 
Office Boxes, UPS will not deliver) and Telephone number to: 

Joe Brancato 

THE HAM CONTACT 

PO Box 3624, Dept 73 
Long Beach, CA 90803 

CA Residents Add 61/4% Sales Tax. Canadian Residents please send U.S. Money Order + $17.10 tor shipping. 

If you wish more information please send a SASE to the above address. For COD orders, call 
(310)433-5860, outside of CA celt (800)933-HAM4 and leave a massage. 
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Figure 3. PC board connections. 


Scope Outlets 

Locate the two scope outlets be¬ 
tween the phono jack board and the 
DB9 connector. Mark and drill the 1.4- 
inch mounting holes. Solder on wires 
as above and set aside. 

Switches 

Find the correct placement for the 
switches. Check to see that the fuse 
block can be mounted and that there 
is clearance, then drill a 1/4-inch hole 
for each switch. Do not install. 

Wiring and Mounting Quad Board 
and Scope Jacks 

Cut all lead lengths for neatness 
and short runs while making the con¬ 


nections, Solder all the ground lugs on 
the quad board in series with one wire 
with enough lead on one end to go to 
the ground lug on the terminal unit and 
the other end to go to the scope outlet 
ground lugs. Solder a three-inch wire 
to each center lug on the quad board 
and mount the board. Install the scope 
jacks. Solder the quad board ground 
wire to the terminal unit ground lug 
and the other end to the scope jack 
ground lugs. Then add one more wire 
to any convenient ground pad on the 
PC board and back to a scope jack 
ground lug. 

Solder the four quad board and the 
two scope wires to the following PC 
board pads: 


10 

PTT 

(XmitP) 

12 

AFSK 

(Send Audio) 

13 

RX 

(Rev Audio) 

14 

FSK 

(Mark/Space) 

7 

MARK 

(Scope M) 

8 

SPACE 

(ScopeS) 


DB9 Connector and Switches 

Install the connector and solder PC 
board wires: 

5 BLUE (Signal Gnd) to a ground pad 
7 GRAY (SendP) to pad 25 

Solder a three-inch wire to #4 and 
#6 on S2 and install. Solder one three- 
inch wire to A on SI and install. Solder 


A-S1 to B-S2 and to the PC board 
solder 

#4 to pad 4(DmOutRS) 

#6 to pad 6(AfsklnRS) 

From the DB9 connector solder wires: 

1 (RED) and 8 (WHITE) to SI 
4 (GREEN), 2 (ORANGE), and 
3 (YELLOW) to S2. 

"■ DOUBLE-CHECK YOUR WORK! w 

Mount the fuse block and the fuse. 
Slide the modem back into the case 
and secure with the two screws. This 
completes the modification to the ter¬ 
minal unit. 

Any communication program that 
uses pins 2, 3, 5, and 7 of the run us¬ 
ing the TRTY position. Operation de¬ 
tails include the following: 

Terminal Unit: Serial cable to computer 

Front panel push-buttons to 
correct shift, etc. 

Cables: RX to radio audio OUT 

AFSK: AFSK to radio audio IN 

PTT to radio PTT jack 
FSK: FSK to radio MARK/SPACE/ 

FSK input jack 
PTT to radio RTTY/ 

KEY jack 

Switches: SI S2 

BMKMULTY 

BMK BMK (set soft¬ 

ware to TXR1/RXR1) 
BAYCOMM 
BAY BMK TRTY 

NC TRTY 

Now. 1 defer to Joe for ail of the in- 



Parts List 




RS232C Interface Data 

# 

Description 

Radio Shack No. 


PIN 1 

RED 

DCD 

BMKMULTY RX 

1 

Quad Jack Phone Board 

RS-274-322 


PIN 2 

ORANGE 

RXD 

TRTY RX 

1 

Pkg. shielded phono jacks 

RS-274-346 


PIN 3 

YELLOW 

TXD 

TRTY TX 

1 

DB9 male connector 

RS-276-1537 


PIN 4 

GREEN 

DTR 

BMK/BAY TX 

1 

SPOT toggle switch 

RS-275-613 


PIN 5 

BLUE 

GND 

SIGNAL 

1 

DPDT toggle switch 

RS-275-620 


PIN 7 

GRAY 

RTS 

PTT/FSK KEYING 

3 

3-foot audio cables 

RS-42-2366 


PIN 8 

WHITE 

CTS 

BAYCOMM RX 

1 

RS232C female/female cable 

RS-26-116 


PIN 9 

BLACK 

Rl 

BMKMULTY FAX/TUNER 


Join the FUN on the 

SATELLITES 

YES! Anyone with a Technician Class 
license or higher can work the 



via the 

OSCARs 


Learn how: Join AMSAT today! 

For a limited time, new members receive: 

ORBITs - Tracking software for IBM compatable computers by WOSL 
How to Use the Amateur Satellites - A great book by KB1SF 



S3) AMSAT 


PO BOX 27 Washington, DC 20044 
301-589-6062 




MKW. 




A R1500 

500KHZ TO 1300 /M 
MHZ. WITH BFO /M 

AR1500 A 1000 

Channel Scanner with ff fM 

500KHz to 1300 MHz , ! 

coverage. & no cutouts. / \ 

10 search, 10 scan banks 
lockout on search & 
search&store. VFO tuning 
with AM/FM/ WFM modes. \ 

With Ni-Cad batteries, Chgr, VQ 
VHF Ant,, and long wire W 

antenna, case & belt clip. Limited time offer, 
not valid with any other specials. Only 5.95 
shipping & handling anywhere in the 48 
states. Call toll free and order this new unit! 



CIRCLE 110 ON READER SERVICE CARD 


COMMUNICATIONS 

™ 1-800-445-7717 

6975 Hillsdale Ct, Indianapolis IN 46250 
317-842-7115 Fax 1-800-448-1084 
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formation on this rather extensive, but 
useful, modification. As he points out. 
with the ability of the Flesher TU-470 
to work on these modes, there is no 
reason to cart one of these off to the 
flea market. Conversely, if you spot 
one at a bargain, you might just be in¬ 
clined to give it a shot. 

I look forward to hearing from you 
all. with the results of such future ef¬ 
forts. Thanks to Joe for the hard work, 
and all the information. 

Now, having done all of this, 
getting the software to run with is a 
piece of cake. Just send a self- 


addressed stamped envelope for 
a current list of the “RTTY Loop" soft¬ 
ware disks, collections of programs 
available for the IBM PC compati¬ 
ble computers out there. Email sent to 
me on CompuServe (75036,2501). 
Delphi (MarcWA3AJR), or America 
Online (MarcWA3AJR) will be simi¬ 
larly answered. I look forward to 
your comments and questions online, 
or in the mail. I hope all of you have 
a good holiday season, and with all 
that is happening in the world, may 
we all look forward to a 1994 of peace 
for all the peoples of the world. Q 



Factory Authorized Dealer & Service For 

KENWOOD 

YAESU 

ICOM 


Call Us For 

i Great Prices & Great Service i 


TOLL FREE ORDER LINE 1-600-344-3144 

Continental U S & Te«a» 


THE 


tt£AI 


CENTER 


vwi> AMATEUR RADIO S WUCL 


5730 UotkjC San Antonc. TX 78238 (Si 2) 680-61 IQ 

FAX<512}&4 7-0007 


Subscribe to 

73 

Amateur 

Radio 
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Call 

800 - 

289 - 

0388 


SK, RC-iopo 

Computer REPEATER 
Concepts CONTROLLER 


• Autopatch* Reverse Autopatch 
• User Programmable CW ID, 
Control & User Codes & Timeouts 

Manual with schematics • 90-Day Warranty 

Wired & Tested w / manual .... $239.95 

■BBp Micro Computer Concepts 
8849 Gum Tree Ave. 

r . - . - 7 | New Port Richey, FL 34653 


813 - 376-6575 


I Small Talk 

| MICRO 1.1 & 2.1 VOICE RECORDER IDENTIFIERS 


FULLY ASSEMBLED (NOT A KIT), INCLUDING MICROPHONE, 
SWITCHES AND FULL DOCUMENTATION 


CIRCLE 160 ON Rl 


R SERVICE CARD 


MICRO 1.1 INTRODUCTORY PRICE 


SAVE YOUR VOICE 
DURING A CONTEST 
60 OR 16 SECOND 
VERSIONS AVAILABLE 
STATION I.D. 

100 YEAR MEMORY 
WITHOUT POWER 


VOICE -NATURAL VOICE RECORDING 
CONTEST -lOKHz SAMPLE RATE 
ECOND - 7-15 VOLT OPERATION 
lYAILABLE - 1NFINATE RECORDING (EEPROM) 

-8 OHM SPEAKER OUTPUT 
MEMORY - GREAT FOR BEACON OR 
H3WER FOX HUNTING 

d ^ , o MICRO 2.1: ADDITIONAL FEATURE 
rmm Vi - u* <s squelch rom - vuvwf Iflfflf * 

- Sr in OCT fVT • MUMPCnOh CffWTTQffS 
IKS CJUU.TK STKFF STKUKUflT. KT 12303 -MOO ffiOHG 



rnnrnc nfclV fAi I I Qflfl CQQ AIHA TEOi SUPPORT: (SIB) 381-1057 oranrwi 01 wt• ■ m«oa wism 
IfflUcno IN.T: CALL I-o00-boO^4iU0 TECH. FAX: (5 1 8)381-1058 •<M.<mnmu-neaxxnun*viBu 
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C.M. HOWES 

COMMUNICATIONS 


Townsend Electronics, Inc. 

Kife P.O.Box 415 
ixi la Piercetonj | N 4 6 5 6 2 

from 219-594-3661 FAX 219-594-5580 



f ^Good uj c daph; with ItHffi rCKdutioD 

f Pre punched anodised from panel «ithA 
lette ring on btatl haclgiuund ) 

The HOWES DFD4 is an add-on Digital Readout for analogue receivers and 
transceivers. If you have an FRG7, and analogue FT101 or a similar type of 
rig, then the DFD4 has been designed with you in mind. The DFD4 is a 
frequency counter that can be programmed for any IF offset so it can be 
used with almost any radio, including the old Government surplus sets. It 
can also count down as well as up, so it is suitable for “reverse tuning" rigs 
too. 

To make the DFD4 even more suitable, we now offer the PMB4 
Programmable Matrix as an optional kit This enables you to switch between 
six different programmed offsets, so the DFD4 can be used with more than 
one radio, and to compensate for IF frequency differences when switching 
modes. Also new is the CA4M “hardware package." This contains a custom 
made case with pre-punched anodized aluminum front panel (see drawing 
above), plus switch, knob, BNC socket, nuts and bolts, etc. to enable you to 
achieve a high standard of finish for your project 

DFD4 Kit...$71.95 

PMB4 Kit.$17.95 

CA4M Case & Hardware.-. $35.95 

Ordered separately.*....$125.85 

Ordered as a unit...S116.95 


BUILD A QRP TRANSCEIVER! 

To build a transceiver with our kits is a simple modular, step by step 
approach. You can start with the receiver, and then add on the transmitter at 
a later date if you wish. Various accessory kits are available to increase the 
facilities, these range Irom a simple signal meter for the receiver to extra 
filtering and of course, digital readout. We offer a matching range of 
“hardware packs” (case, knobs, etc.) to enable your station to look as good 
as factory equipment! Whether you fancy a single band CW transceiver, or 
more complex dual band SSB/CW rig, all these kits are designed to be within 
the scope of the ordinary home constructor. The well thought out designs 
and the backing of professional RF test facilities mean you can build with 
confidence! 

Single band 40 or 80M CW transceiver: 

DcRx 40 or DcRx 80 receiver kit...S28.95 

CTX 40 or CTX 80 transmitter kit.S26.95 

CVF 40 or CVF 80 VFO for TX & RX...SI 9.95 

CSL 4 300 Hz CW and narrow SSB fitter.......SI 8.95 

CA 80 M Case & Hardware (40 or 80).. S65.95 

tf ordered separately......-....S177.70 

Ordered as a unit {state band)...SI64.95 

To order write or call: 

1-800-944-3661 • VISA/MC accepted • Add $4.00 per order for S & H 

***ASK FOR OUR FREE CATALOG*** 

Include $1.00 for 1st class Postage. S2.00 for foreign countries. 
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Figure 1. Basic full-wave rectified DC power supply. 


Joseph J. Carr K4IPV 
P O. Box 1099 
Falls Church VA 22041 

Building Small DC Power 
Supplies, Part 1 

Hams and other electronic hobby¬ 
ists otten need small, low-voltage, 
low-current, DC power supplies. Most 
solid-state circuits require these pow¬ 
er supplies. Indeed, il you look at sol¬ 
id-state circuits published in this mag¬ 
azine you will see that +5 VDC. +9 
VDC and +12 VDC are the most 
commonly specified DC power supply 
voltages. We also see the same volt¬ 
ages in negative polarity used some¬ 
times, as well as variable voltages 
(e.g. 0-12 VDC). Current ratings for 
this class ol DC power supply vary 
from 100 mA to 5 amperes, with 1 
ampere being by far the most com¬ 
monly seen. This month we will take 
a look at how these DC power sup¬ 
plies are selected and designed. 
While DC power supply theory has 
gone far beyond the material present¬ 
ed here (watts/cu. in. are way up and 
Ibs./watt are way down in commercial 
supplies), these supply circuits are 
easy to build with components that 
are available at almost any parts dis¬ 
tributor (including Radio Shack). 

Safety First 

The DC power supplies described 
in this article operate from 115 VAC, 

i.e. residential wall current. There is 
an unfortunate and very stupid belief 
that this type of current is only moder¬ 
ately dangerous. Indeed, when I 
worked as a biomedical equipment 
technician in a ma]or hospital, I over¬ 
heard an Intern claim that 115 volts 
from the wall isn't dangerous be¬ 
cause they taught him in medical 
school that it's the current not the 
voltage that kills. I leaned over the 


table and asked him if he’d passed 
high school physics on his way to an 
MD degree. Allowing, rather arrogant¬ 
ly that he had, I asked him if he’d ev¬ 
er heard of Ohm’s Law. I then mut¬ 
tered to some people who were with 
me, “If he learned the rest of his med- 
school lessons the way he learned 
that one, will someone please shoot 
him on sight if he comes into the 
emergency room while I'm uncon¬ 
scious." The real fact is simple and 
brutal ... so don’t ever forget it: 115 
VAC from the wall is potentially fatal. 
IT WILL KILL YOU if given a chance. 
A few guidelines will help: 

1. Never work on a circuit that is 
plugged in. 

2. Work on a dry. insulated flooring 
(I keep a masonite mat under my 
workbench stool). 

3. Use a 1:1 isolation transformer 
to convert the one-side grounded AC 
power lines to a floating local power 
system. 

I can’t give you all of the informa¬ 
tion you need for safety under all cir¬ 
cumstances, so please, please, 
please use some good sense when 
working with AC power. 

The Basic LVLC Power Supply 

Figure 1 shows the basic low volt¬ 
age low current (LVLC) DC power 
supply sans switching and fusing. 
The basic components of the power 
supply are: transformer (T1), rectifier 
(BR1), ripple filter capacitor (Cl) and 
a bleeder resistor (R1). We will take a 
look at other components, such as 
voltage regulators, later. But first, let’s 
discuss the function of the basic com¬ 
ponents. 

Transformer , The transformer (T1) 
serves to reduce the AC voltage from 
the power mains to a level required 
by the DC circuits to be served by the 
power supply. We will shortly discuss 


what voltage and current ratings are 
needed for any given application. 

Rectifier. The rectifier consists of 
diodes that convert bidirectional alter¬ 
nating current (Photo A) from the 
power mains to unidirectional pulsat¬ 
ing DC (Photo B). There are two ba¬ 
sic classes of pulsating DC: half¬ 
wave rectified and full-wave rectified. 
The half-wave rectified type only us¬ 
es half of the AC input waveform, 
while the full-wave version (shown in 
Photo C) uses both halves of the AC 
waveform. Note that there are no 
spaces between the “humps’' of the 
full-wave rectified version. In the half¬ 
wave rectified form there would be a 
flat line between humps representing 
the time taken by the rejected half 
wave. The output frequency of a half¬ 
wave rectifier equals the AC line fre¬ 
quency (e.g. 60 Hz fn USA and 
Canada); the output frequency of the 
full-wave rectified pulsating DC is 
twice the line frequency (e.g. 120 Hz 


in USA and Canada). 

In Figure 1, a “bridge“rectifier is 
shown in the circuit. An inset shows 
the “innards" of the bridge rectifier, 
which is a ring of rectifier diodes. 

Ripple filter . The pulsating DC 
from the rectifier is almost as useless 
to solid-state electronic circuits as 
AC. The ripple filter smoothes the 
pulsating DC to make It much nearer 
to the pure kind-you-get-from-a-bat- 
tery DC. 

Bleeder resistor. The bleeder re¬ 
sistor serves two purposes. First, 
there is the issue of safety. Charged 
capacitors can be dangerous. While 
12 VDC is not usually dangerous to 
intact humans, it can produce dam¬ 
age to circuits, in addition, if you 
wear a ring or watch or other jewelry, 
it is possible for the current stored In 
a large low-voltage capacitor to 
cause a nasty burn. Not likely, 
maybe, but life is full of nasty little 
"not-likely 3 ' surprises. The second use 



Photo A. The 60 Hz AC input to rectifier. Photo B. Full-wave rectified pulsating DC output of rectifier. 
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Photo C. a) Ripple with 100 pF filter; b) ripple with 1,000 pF filter. 


for the resistor is to provide a minimal 
load to the rectifier. I’ve seen high- 
current low-voltage power supplies 
cause problems for marginally rated 
filter capacitors when the load was 
removed. It seemed that the pulsat¬ 
ing DC peak voltage rose dramati¬ 
cally. 

Component Ratings 

The rectifier should be selected 
according to two ratings: peak in¬ 
verse voltage (PiV), also called peak 
reverse voltage (PRV). and the for¬ 
ward current. The PIV rating is the 
highest reverse bias voltage that the 
diodes Inside can tolerate without de¬ 
struction. The general rule to follow is 
this: The minimum PIV rating should 
be greater than 2.83 times the RMS 
voltage rating of the transformer (T1) 
secondary winding. The reason for 
this value is that the diode will see 
the peak voltage from the transformer 
(1.414 Vrms), and this voltage 
charges the ripple filter capacitor (Cl) 
to the same level. Thus, the reverse 
bias voltage seen by the rectifier is 2 
X (1.414 Vrms), or about 2.83 Vrms. 
This minimum PIV rating is not usual¬ 
ly a problem. Indeed, you can elimi¬ 


nate the problem altogether if you 
use 1,000 volt PIV diodes or bridge 
rectifiers. If you go to most parts dis¬ 
tributors, you will find 1,000 volt PIV 
ratings on most of the diodes avail¬ 
able. 

The transformer (T1) Is selected to 
produce the required voltage. The av¬ 
erage voltage across the filter capaci¬ 
tor after only a few cycles (millisec¬ 
onds) will be about 0.9 times the 
peak voltage, or VC1 = (0.9) 
(1.414)(Vrms). Thus, a 12.6 VAC “fila¬ 
ment” transformer will produce nearly 
16 volts across the filter capacitor. 

The current rating of the trans¬ 
former secondary winding should be 
twice the expected maximum load 
current. For example, if you are build¬ 
ing a 1 ampere DC power supply, 
then use a 2 ampere transformer. 
This guideline assumes that full-wave 
rectification is used. Many times I’ve 
violated this rule, and gotten away 
with it largely because the circuits I've 
built generally use a lot less than the 
maximum current. The maximum 1 
ampere (1,000 mA) current drain usu¬ 
ally only occurred briefly. However, 2 
ampere transformers are easily avail¬ 
able, so the guideline makes sense. 


Also, if you violate the rule, check the 
transformer's operating temperature 
with the thumb test Run the power 
supply for about five minutes, unplug 
it from the AC power mains (safety 
first!) and then quickly and gingerly 
touch the transformer’s metal frame 
with your thumb. If it runs hot enough 
to burn then it's running at too high a 
current load. 

The filter capacitor has two ratings 
to consider capacitance and working 
voltage direct current (WVDC). The 
WVDC rating refers to the maximum 
voltage that the capacitor can tolerate 
on a continuous basis. I am generally 
quite conservative about this rating. 
First, assume a 20 percent tolerance: 
The minimum allowable WVDC rating 
should be 1.2 times the maximum 
pulsating DC that will be applied to it. 
I generally prefer a 2X margin, rather 
than 1.2 margin. Generally, whenever 
one sees a piece of equipment that 
has frequent problems with the filter 
capacitors “going west” it can be 
traced to using a supposedly safe but 
low margin of safety. In other words, 
for a power supply with a 12.6 volt 
transformer, which outputs about 16 
volts peak, use a 25 VDC capacitor 


at minimum, and prefer 35 WVDC 
and 50 WVDC models. 

The capacitance required for the 
ripple filter depends on the degree of 
ripple suppression required, and the 
ripple frequency. The ripple frequency 
of half-wave rectified power supplies 
is 60 Hz in North America, so these 
require about twice the capacitance 
as full-wave rectified power supplies 
(120 Hz ripple frequency). 

Photo Ca shows an AC-coupled 
(to eliminate DC offset) oscilloscope 
presentation of the ripple present on 
a lightly loaded 1 ampere 12 VDC 
power supply with a 100 pF filter ca¬ 
pacitor (Cl In Figure 1). Without 
changing the settings of the oscillo¬ 
scope, Photo Cb shows the same 
power supply, under the same condi¬ 
tions. when a 1,000 pF is used in 
place of the 100 pF capacitor. Note 
the substantial reduction of ripple. 

In some cases, the ripple reduction 
of Photo Cb is good enough. Howev¬ 
er, there are many cases where a 
considerably better degree of ripple 
suppression is needed. Those cases 
require a voltage-regulated DC power 
supply . .. which is the subject of next 
month’s column. Q 
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IT S A SNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR ADVANCED EDITION FOR 
BEGINNERS TO EXPERTS—AND BEYOND 

Morse Code teaching software from GGTE is the 
most popular in the world—and lor good reason. 
You'll leam quickest with the most modem teaching 
methods—including Farnsworth or standard code, 
on-screen flashcards, random characters, words and 
bUltons of conversations guaranteed to contain every 
required character every time—in 12 easy lessons. 

Sneak through bothersome plateaus in one tenth of 
a word per minute steps. Or, create your own drills 
and play them, print them and save them to disk. 
Import, analyze and convert text to code for addition¬ 
al drills. 

Get the software the ARRL sells and uses to create 
their practice and test tapes. Morse Tutor Advanced 
Edition is approved for VE exams at ail levels. Morse 
Tutor is great—Morse Tutor Advanced Edition (seven 
better—and It's in user selectable color. Order yours 
today. 


For all MS-DOS computers (including laptops). 
Available at dealers, thru OST or 73 or send $29.95 

♦ +- $3 S&H (CA residents add 7.75% tax) to: 
GGTE, P.O. Box 3405, Dept. MS, 

Newport Beach, CA 92659 g 
Specify 5'A or 3Vi inch disk • 

(price Includes 1 year of free upgrades) 
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TRANSVERTERS 

VHF UHF MICROWAVE 

Linear transveriera convert IF frequency (28 or 144 MHz) lo higher 
frequency, transmit and receive — ell inodes. 

DEM 50-28K 

G Meter Kit. 28 MHz tF 20W ou! htgh dynamic range GaAsFET 12- 
14VDC Kj! include* assembled mam PCS. Hybrid Amp module Box 

heatsink connector* . . S295 

DEM 144-28K OEM 222-28K 

As above for 2M .imd 222 MHz 20W Also available assembled and 
tested and m oompieie M form .. WRITE 

DEM 432K 

70cm Kit. 2BMHz IF 70mW out. no-tune design.SI 55 

DEM 432-15S 

70cm. assembled und tested, 15W with internal TR switching and dual 

L.O. (432 and 435 MHz).$395 

Also still availablo — no-tune tmnsverters for 900 to 5760 MHz . WRITE 

NEW! DEM 144-28DCK. 

Complete low power 2M transverter board t*10mW out Can be used 
alone or with microwave transverters for double conversion to 28 MHz 

tF. Kit..... SI 09 

Coming scion 10GHz' WRITE 

Also available poweramps. preamps antennas, antenna relays, coax, 
components. 

FREE Catalog available. 

DOWN EAST MICROWAVE 

BILL OLSON W3HQT 
RR 1, BOX 2310 

fifes— TROY, ME 04987-9721 USA -—— 

I tilMM I PHONE (207)948-3741 \" 'i/ISAA 

IJSmgV] FAX (207)948-5157 \Sg0^ 


Active Antenna Using a MOSFET 

by Ken Cornell W2IMB 

Please refer fo the above article in the March 1993 
issue, page 32. The parts list correctly sets the values 
lor RF chokes 1 and 2 at 1 millihenry; however, the 
schematic depicted them (incorrectly) as i microhenry 
RFCs. TNX to Viclor Bennighf lor spotting the mistake. 
The author makes another good point. He suggests that 
you set the R1 pot to its mid-point before applying pow¬ 
er. (Adding a series resistor would provide an additional 
margin of safety for the MOSFET) fZI 


Sell your products in 
73 Amateur Radio Today 
Call Dan Harper 

800 - 274-7373 
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Figure 1. TDOA RDF sets such as the Ramsey Foxhound find direction by deter¬ 
mining which of its two vertical antennas is dosest to the transmitter. 


Joe Moell PE. K0OV 
P.O.Box 2508 
Fullerton CA 92633 

Testing the Ramsey Fox¬ 
hound 

You can tell that a ham radio activ¬ 
ity is gaining popularity when estab¬ 
lished manufacturers begin to supply 
equipment for it. Until recently, hid¬ 
den transmitter hunters (sometimes 
called foxhunters orT-hunters) had to 
build their own gear or buy it from a 
few companies specializing in radio 
direction finding (RDF) sets, such as 
Doppler Systems and BMG Engi¬ 
neering. 

The big three manufacturers from 
JA-land aren’t making T-hunt prod¬ 
ucts yet, but at least one well-known 
US mail order company has begun to 
supply this growing market. Last win¬ 
ter’s Ramsey Electronics catalog an¬ 
nounced two new items of foxhunting 
gear. The “SlyFox" transmitter is still 
futureware as of this writing, but the 
DF-1 “Foxhound" direction finder is 
available at hamfests, from dealers, 
and by mall order from the factory 
(see Photo A). 

A Versatile TDOA Set 

Mobile VHF T-hunters usually use 
a Doppler unit with its ring of anten¬ 
nas, or the amplitude-based RDF 
method (beam, attenuator, and S- 
meter). In contrast, the Foxhound is a 
“homing" type of RDF set. Homing 


RDFs have two vertical antennas— 
dipoles in this case—spaced less 
than a half wavelength apart, plus 
some sort of left-right indication 
(LEDs, meter, or tone pitch change). 

There are two look-alike kinds of 
homing RDFs: switched cardioid pat¬ 
tern and time-difference-of-arrival 
(TDOA). Of the two, hams prefer 
TDOA units because they work with 
unmodified VHF-FM transceivers and 
do not require an RF attenuator at 
the receiver input. The DF-1 is a 
TDOA unit, similar in principle to a 
number of sets that have been devel¬ 
oped since the early 1980s. 

RF diodes in the Foxhound switch 
the receiver input rapidly back and 
forth between the two antennas at 
about 1 kHz (see Figure 1). When 
the incoming signal wavefront arrives 
at one antenna before the other (as 
for transmitters #1 and #3), the an¬ 
tenna switching produces pulses out 
of the receiver’s FM discriminator, 
heard as a lone mixed with the re¬ 
ceived audio. 

The phase of these pulses is de¬ 
tected within the DF-1 circuitry, acti¬ 
vating the left or right Indicator as ap¬ 
propriate. When the two antennas 
are equidistant from the source (as is 
transmitter #2 in Figure 1), no tone is 
heard and no LEDs light. A sharp null 
in the tone gives a precise line of 
bearing to the fox. 

Using a homing RDF set is easy. 
Watch the Indicators and listen to the 


RDF tone while you hold the unit and 
turn slowly. You should hear two dis¬ 
tinct nulls in the RDF tone, 180 de¬ 
grees apart. You are facing the direc¬ 
tion of Incoming signal when the tone 
is nulled and movement to the left 
makes the “turn right" indicator come 
on. Conversely, your movement to 
the right makes the “turn left" LED 
light If the opposite happens, do an 
about-face and try again. 

By walking, turning, and following 
the null and lights, you home in on 
the fox. The Foxhound is designed 
only for on-foot “sniffing." Using it in 
motion on a vehicle would be unsafe, 
unless you build a special rotating 
antenna system with extended coax 
lines so that the antenna pair is out¬ 
side the vehicle and the rest is inside. 

The DF-l’s manual cover lines 
proclaim that it “works with any radio, 
any frequency." Not exactly. TDOA 
sets need carrier-type signals, such 
as CW or FM. They aren’t designed 
to track SSB or broadband impulse 
noise. The receiver must have an FM 
detector. AM and product detector 
sets will not work with it. 

The two TDOA antennas must be 
less than a free-space half-wave¬ 
length apart. The PVC-pIpe-frame 
antenna pair described In the manual 
(23-inch spacing) is intended for 2 
meters, but will work over a wide fre¬ 
quency range. You can use it with 
your extended-receive-range hand¬ 
held or scanner to track signals in the 
business and maritime bands below 
250 MHz. For higher bands, the 
dipoles must be shorter and doser. 

Theoretically, the supplied whip 
set works on 6 meters, but the non¬ 
resonant antennas and short spacing 
results in too little DF tone from the 
receiver. A bigger antenna system is 
needed below 108 MHz. Portable 


use of the DF-1 on 80-10 meters is 
not practical because an effective an¬ 
tenna set would be excessively large. 

If At First.. . 

The Model DF-1 kit (Photo B. 
Price $59.95) includes a circuit 
board, all necessary components, 
meter, gain control, whip antennas, 
miniature coax, and instruction man¬ 
ual. You will need a case for physical 
protection and for meter and gain 
control mounting. The optional Model 
CDF case set (Photo C., $12.95) 
includes a clamshell enclosure which 
Is predrilled and lettered, plus all 
essential hardware. 

An antenna framework is not pro¬ 
vided. The manual shows how to 
make a frame for 2 meters from inex¬ 
pensive PVC pipe and fittings. The 
whips mount on small circuit boards 
inside the pipe. (See Photo D.) 

Ramsey supplied their Revision 
1.0 kit for review. The circuit board 
was marked DF4 Rev 1.4 10/12/92. It 
took me one evening to populate the 
board and another to construct the 
antenna system. Aside from minor 
part discrepancies and some missing 
hardware, it went smoothly. 

When l set up my test transmitter 
and powered up this early version, 
the performance was disappointing. 
Sometimes the meter would "hang" 
or bounce for no apparent reason. 
RDF indications were not trustworthy. 
The right indicator was on most of 
the time and the left indicator seldom 
came on. 

Probing the DF-1 board with a 
scope showed clock noise and oscil¬ 
lation at the active tone filter output 
and on the Vcc lines. The favoring of 
one indicator appeared to be caused 
by asymmetry of the antenna switch¬ 
ing waveform, which should be a 



Photo A. Aha! It’s In the trashcanl Jason McLaughlin KD61CZ shows how to “sniff” 
out a hidden 2 meter transmitter with the Ramsey Foxhound. The unit connects to 
the antenna and earphone jacks of his handie-talkie. 
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Photo B. The spacious circuit board is easy to assemble. For ease of trou- Photo C. The DFrl circuit board is designed to Tit into the optional CDF plastic 
bleshooting, I used ribbon cable instead of the supplied short jumper wires to case. Coax and connector locations on the revised board are different from this 
panel components . The Ramsey-recommended 9 volt battery is shown, but I lat - original model. It’s wise to order the case and board at the same time to be sure 
er changed to 12 volt power. they are compatible. 


50% square wave to minimize har¬ 
monics in the DF tone at the receiver 
output. A couple of electrolytic capac¬ 
itors were installed according to the 
instructions, but were not observant 
of correct polarity for this circuit. 

I suggested some circuit changes 
to Ramsey Electronics engineer Tom 
Hodge WA2YTM and he agreed to 
review the DF-1 design. A few weeks 
later, a Revision 1.3 kit arrived. Its 
new circuit board (DF1 Rev 2.0 
5/13/93) had fixes to provide a 
square-wave switching waveform, 
better supply filtering, and proper ca¬ 
pacitor polarity. Several glitches in 
the manual had been corrected and 
there were no missing parts. 

After another session with the sol¬ 
dering iron (it went much faster the 
second lime), the new board was 
ready to test. Now. with a fresh 9 volt 
battery. I was able to get good meter¬ 
ing null and usable left-right indica¬ 
tions with my test fox. 

Raise the B+ 

The Foxhound uses a MF5 active 
filter IC, which is temperamental 
about its power source. When Vcc 
dropped from 9.5 to 7.8 volts after a 
few hours, it went into uncontrollable 
oscillation. Duracell specifies end-of- 
life of a standard MN1604 alkaline 
battery at 4.8 volts. Thus, much of 
the battery’s capacity is wasted by 
replacing it at 7.8V. 

I substituted a series pair of 6 volt 
Duracell 7K67 batteries in place of 
the MN1604 battery. These “J-size" 
batteries are widely sold for replace¬ 
ment in TV remote controls, etc. 
Each 7K67 has the same ampere- 
hour rating as an MN1604. Although 
DF-1's current drain is slightly higher 
at 12 volts than at 9 volts, the J’s last 
much longer because they can be 
used to near end-of-life voltage. 

Performance of the DF-1 is notice¬ 


ably better on 12 volts, compared to 
9 volts. The meter circuit is much 
more sensitive and the left-right indi¬ 
cators flicker less. I couldn’t find hold¬ 
ers for the J batteries and the tabs 
would not take solder, so I pried out 
the tabs, crimped them to stranded 
wires, and hooked the wires to the 
connector from an old 9V battery. 
Double-sticky foam tape holds the 
batteries to the board. 

The Foxhound has a power jack 
on the bottom panel for external sup¬ 
ply. If you don't mind another dan¬ 
gling wire, you can use it to supply 12 
volts to the board. If you do this, be 
sure to remove all internal batteries. 
The steering diode in series with the 
battery was deleted when the board 
was revised. If you don’t remove in- 
ternal batteries, the external source 
will attempt to charge them with no 
current limiting. Damage to batteries 
or your supply could result. 

Foxhound Pluses and Minuses 

Most TDOA sets require you to lis¬ 
ten carefully to the DF tone to detect 
the exact null. The DF-1 is the first 
set I have seen with a panel meter to 
help you find the null. Usually your 
ear is the best null detector, but the 
meter is useful when hunting in loca¬ 
tions with lots of acoustic noise, or 
when Ihere is heavy voice or tone 
modulation on the bunny’s signal. 

Plugging the DF-I’s audio cable 
into your receiver disables its speak¬ 
er. The only way to hear the hidden T 
and its tone null is to plug an ear¬ 
phone into a jack on the bottom of 
the DF-1. I don’t like a tangling ear¬ 
phone cord when I’m tramping 
through the brush. Furthermore, the 
mini-jack supplied by Ramsey is the 
wrong size for my ICOM earplugs, so 
1 added a 1-1 /2-inch speaker inside 
the DF-1 case. The speaker is wired 
to the normally closed terminal on the 


DF-1 earphone jack, so an earphone 
can still be used if desired. 

With no audio from the radio, both 
LEDs are off. It’s easy to forget to 
turn off the Foxhound’s power after 
the hunt. To remind you to save the 
battery, you may wish to add an LED 
power-on indicator. 

In Conclusion 

The Foxhound adds sniffing capa¬ 
bility to your RDF arsenal for less 
than 73 bucks. Its left-right LEDs give 
an unambiguous direction indication. 
The spacious circuit board Is well 
documented to help you build and 
modify it to your particular needs. 
When powered by a 12 volt supply, 
its performance on 2 meters is com¬ 
parable to competitive TDOA RDF 
sets for on-foot foxhunting. 

If you already have an earty model 
DF-1, 1 recommend upgrading it to 
the latest circuit lor best perfor¬ 
mance. John Ramsey told me his 
company will provide modification in¬ 
structions on request. Ramsey Elec¬ 
tronics is at 793 Canning Parkway, 
Victor NY 14564; telephone: (716) 
924-4560. 

Remember that there are certain 
RDF situations where all TDOA units 
work poorly. Horizontally polarized 
signals are much more difficult to 
track than vertical, because signal re¬ 
flections are enhanced relative to the 
direct signal on the vertical whips. 
Weak signals may be masked by 
noise from antenna switching. A 
properly polarized beam or quad is 
needed in those special situations. 

Tracking in severe multipath (in¬ 
side a building, for instance) is diffi¬ 
cult with a TDOA, too. But when sig¬ 
nals are strong, vertical, and in the 
clear, the TDOA will give sharper 
bearings than a beam, and bearings 
will be easy to get even if the fox 
transmitter is changing power. Q 



Photo D. A close-up end view of one 
antenna. Ramsey supplies the tele¬ 
scoping whips, small circuit boards to 
mount them, and miniature coax. You 
provide the PVC pipe frame. 
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h h Number 17 on your Feed! 

Hams with class 


Carole Perry WB2MGP 
Media Mentors, Inc. 

PO. Box 131646 

Staten Island NY 103130006 

New Resources 

Al the beginning of every school 
year, I like to force myself to search 
out new resources to use in the class¬ 
room with my ham radio classes. 
There are lots of commercially pre¬ 
pared materials that are highly publi¬ 
cized that I use year after year to pre¬ 
pare the kids for the license exams. I 
realize, however, that it’s important to 
continuously be on the lookout for new 
resources and new ideas. 

With the delay of school opening in 
New York City due to the asbestos cri¬ 
sis, I’ve had time to peruse some won¬ 
derful new leaching aids and materials 
that I'll be adding to my program. In 
the spirit of sharing. I’ll describe the 
new resources I'll be incorporating into 
my ham radio curriculum. 

Alpha and Zulu 

Riding The Airwaves With Alpha 
and Zulu by John Abbot K6YB is a de¬ 
lightful soft-covered book that uses 
comic book characters, the Phoneti- 


cos, to prepare you to take two differ¬ 
ent amateur radio license exams, the 
Novice and the No-Code Tech. One- 
hundred-and-twelve comic strips re¬ 
view all the questions and answers. If 
you look closely at the Phonetico char¬ 
acters you will notice that each one of 
their bodies is made up of Morse code 
u Dits" and ‘*Dahs" that form the correct 
symbol for that character’s letter. 

After each cartoon page is a testing 
page. The answers may be found on 
the following page on the bottom left 
side. There are puzzles, connect the 
dots, word searches, games, and pro¬ 
jects throughout the book. 

This book will be a fine addition to 
any teacher’s library. It retails for $15 
from Artsci, Inc., P.O. Box 1428, Bur¬ 
bank CA 91507; (818) 843-4080. 

The Art of Science 

If you’re a teacher working with old¬ 
er or more advanced students you 
should take a look at a book called 
The Art of Science by Joe Carr K4IPV. 
This book is an excellent resource and 
guide for teachers and students alike 
that addresses the practical “how to do 
ft" phase ol scientific experimentation. 

Joe discusses how to choose the 


type of experiment best suited to your 
application, how to keep professional 
quality scientific records, how to make 
accurate measurements and correctly 
estimate errors, how to present your 
results like a “pro," how to think critical¬ 
ly about your theories, and how to spot 
fallacies in the arguments of others. 

For the serious students who partic¬ 
ipate in science fairs, there are valu¬ 
able lessons in this book. Too often we 
forget to teach the basics of scientific 
inquiry and we neglect to give the stu¬ 
dents the tools they need to be cre¬ 
ative yet exacting in their efforts. 


The book is available from Hightext, 
P.O. Box 1489, Solana Beach CA 
92075; (619) 793-4141. 

Slow-Scan Program 

The ham radio students in my 
classes always enjoy working with 
Slow-Scan TV. John Langner WB20SZ 
has a terrific package available for 
$229.95. Pasokon TV is the interface, 
software, and manual, assembled and 
tested. 

Here are some features: II can send 
and receive all popular modes. The in¬ 
terface fits inside the computer. It can 



Photo A. John Abbot K6YB developed his Riding the Airwaves book from personal 
classroom experience at Los Feiiz Elementary School in Hollywood, California. 


AMATEUR TELEVISION 



SEE THE SPACE SHUTTLE VIDEO 

Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO’s tuned to 
Satcom F2-R transponder 13. Others may be retrans¬ 
mitting weather radar during significant storms, ff it is 
being done in your area on 70 CM - check page 413 in 
the 91-92 ARRL Repeater Directory or call us, ATV re¬ 
peaters are springing up all over - all you need is one of 
the TVC-4G ATV 420-450 MHz downconveters, add any 
TV set to ch 2, 3 or 4 and a 70 CM antenna. We also 
have downconverters and antennas for the 900 and 
1200 MHz amateur bands. In fact we are your one stop 
for all your ATV needs and info. Hams, call for our 
complete ATV catalog - antennas, transceivers, amplifi- 
ers. We ship most items within 24 hours after you c all. 

(81 8) 447-4565 m-f 8am-5:30pm pst. Visa, MC, COD 

P.C. ELECTRONICS Tom (WSORG) 

2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS) 



“FIBERWHIPS” 

MONO BAND WITH HFA-COM 


5 Pack Consists of 75. 40, 20.15.10 Meter Whips in One Pack 

Model/Mtr MHz 

HFA10 28.0-29.7 

HFA15 21.0-21.45 

HFA20 14.0-14.35 

HFA40 7.0-7.3 

HFA75 3.5-4.0 



• //fillT7MMW • '70,7:7. CHROME • BRASS 77777.VOS 
■ 250 WATTS POWER • APPROX. S' IJLXGTII • AVAIL IS BLACK 


$60*50 Per Set 
Single Whips Available.$17.75 

“THE BLACK BOA” 

MODEL TRI-401B 

Specifications 

• 3 True 5” Magnets 

• 500 lb. PSI 

• 3/8 x 24 Mount 

• 17’ RG58 with PL-259 

• 12 x 12 x 12 Footprint 

s 44.02 „ 

+55,00 S&H (SC Residents Add 5% Sales Tax) Check in Advance orC.O.D. 




ASA 

PO Box 3461 

Myrtle Beach, SC 29578 

1 - 800 - 722 - 2681 
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read and write popular image file for¬ 
mats. It has user-defined menu items 
for running external programs, such as 
N9AMR’s HiRes32. It displays color 
piclures in real-time during reception. It 
has an on-screen tuning indicator and 
has automatic fine tuning of signals up 
to 100 Hz off frequency. 

The hardware requirements are as 
follows: IBM PC/AT or compatible, one 
empty expansion slot, ‘286 or later 
CPU, 640K memory, VGA display 
adapter, and a color monitor. 


These wilderness and adventure 
stories, Night Signals . Hostage In The 
Woods , and Firewatch, will enchant 
and enthrall any youngster. The char¬ 
acters are easy for most kids to identi¬ 
fy with. My students enjoy the fast- 
paced action and they like the way 
ham radio has been incorporated into 
the story. These books will be highly 
motivational and a fine addition to your 
classroom library. They retail for $5.95 
each. 

I cannot stress enough how Impor- 


“I cannot stress enough how important 
it is for teachers to keep themselves 
stimulated with new and challenging 
materials in the classroom every term. ” 


Contact John for further details at 
115 Stedman St. #M, Chelmsford MA 
01824-1823; (508) 256-6907. 

Cynthia Wall 

Authoress Cynthia Wall KA71TT 
was one of the guest speakers at a 
seminar i conducted at the Texas 
Hamcom last June. She spoke about 
the series of books she has written 
that are being sold through the ARRL. 
I was very pleased to have a chance to 
meet with her and to read her three 
terrific books. I see the potential for us¬ 
ing them in the classroom. 


tant it is for teachers to keep them¬ 
selves stimulated with new and chat- 
lenging materials in the classroom ev¬ 
ery term. You owe it to yourself as a 
professional, and you certainly owe it 
to your students, to utilize the latest 
techniques. So, avail yourself of new 
resources whenever possible. 

One great place where teachers 
can meet to exchange ideas is on the 
CQ All Schools Net every Tuesday and 
Thursday at 17:30 UTC on 28.303 
MHz. Listen up for net controls Carole 
WB2MGP. Gordon WB6NOA. and Jim 
N4MDC. EH 
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..Have You Seen These Great NEW Products 
****%(*&, From Daiwa?. 


ES 

DAIWA 


r. 


MH-200 - Lightweight. folding "personal stereo"- type 
single earpiece headset and flexible boom mic. Inline 
locking or momentary P.T.T. switch. Models for Ken¬ 
wood, Icom, Yaesu and others. 

MF.-300 -Tiny in-the-ear headset with high quality tie- 
clip mic and inline locking or momentary P.T.T. switch. 
For Kenwood, Icom, Yaesu and others. 

MD-4QQ - Compact, high quality gooseneck- type desk 
mic with P.T.T. and up/down buttons. Deluxe weighted 
di-cast base. Superb audio. Complete with attractive 
foam windscreen. Models pre-wired for Kenwood, 
Icom and Yaesu. 

4tnEW% 


Compact, Full Duplex, GaAsFET Pre-amps! 

DLA-2SH -The perfect companion for dual band HT* while mobile* 25+W kick on either 
band w/ 200mW to 6W drive for solid repeater coverage. From panel output meter, 
rwitchable, all-mode for CW/ SSB. 

DLA-5QH - 50+W out oo both 2 meter* A 440MHz w/ 200mW to 15W drive. Plenty of 
power for those DX repeaters A reliable simplex operation. The perfect medium power dual 
band HT amp - and only from Daiwa! 

DLA-8011 - Heavy duty version, high power 
dual band linear amp. Full output (8CM-VHF, -X 
60+UHF) from 3-25W drive - perfect for dual C;« 
band HTs and mobile rigs!. All-mode opera¬ 
tion for CW/SSB. built-in fan for continuous- 
duty operation and more! 

From Daivra At Your Favorite Dealer-. See What You've Been Missing! 


Electronic Distributors Co. • 325 MRl St. * Vienna VA 22180 
•Ph.703-938-8105 »FAX 703-938-6911 
Call Your Dealer Today t 


CAT-300 Repeater Controller 


Attention Repeater Owners 

Finally a repeater controller with a TI voice synthesizer and full 
feature autopatch incredibly priced at $299.00. 


Features Include: 


S Voice Synthesizer 
S Twelve Voice Messages 
S Two Voice Identifiers 
S Full Feature Autopatch 
S User Speed Dials 
/DTMF Key Pad Test 
/DTMF Repeater Access 
/ (56) Control Functions 
/Remote Control Switches 
/DVR Controller Ready * 


/ (412) Word Vocabulary 
/ Female Voice & Sound Effects 
/ CW Identifier 
/ Reverse Autopatch 
/Emergency Speed Dials 
/Programmable Courtesy Tones 
/ DTMF Repeater Muting 
/ Programmable Codes and Timers 
/ Hardware Logic Inputs 


* (Requires MF-1000 Serial Interface Card $s9.00) 

Write or Call for a brochure describing the CAT-300 Controller, 
including schematic, voice word list, and control functions. 

CATr300 Controller Board $299.00 Wired and Tested 


Computer Automation Technology, Inc. 

4631 N.W. 31 si Avenue, Suite 142, 

Fort Lauderdale, Florida 33309 

(305) 978-6171 
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Michael Bryce WB3VGE 
2225 Mayflower NW 
Massillon OH 44646 

[Editor's Note ; Observant readers 
of this column noticed last month's 
material was a repeat of the cofumn 
originally printed in June 1992. We 
don't know how this happened. 
Michael passed in a new column but 
we somehow substituted an ofd one. 
We apologize to Michael and to his 
loyal readers.—Ed.] 

Back to the Future 

A transmitter's output must be as 
clean as possible. Just because it only 
produces 5 watts of output is no ex¬ 
cuse lor a dirty signal. That’s the pur¬ 
pose of the output filter—lo make sure 
the signal is clean. This month, I'll 
show you how to design an output lil- 
ter for your latest creation. 

Of course, the reason we need an 
output filter in the first place is simple: 
A transistor amplifier generates buck¬ 
ets full of harmonics. Wilhout a prop¬ 
erly designed filter, these harmonics 
would cause all sorts of problems lo 
other stations and even other ser¬ 
vices. Unfiitered transmitters can pro¬ 
duce interference to devices not in Ihe 
amateur bands, such as your neigh¬ 
bor’s TV, stereo, toaster, and so on. 
Never place a transmitter on the air 
wilhout a harmonic filter! 

The Output Filter 

So then, Ihe purpose of an output 
filter is to keep unwanted harmonics 
from ever reaching the antenna. We 
do this by designing a filler to cut off at 
a frequency just above the one we 
want to keep. In a 40 meter transmit¬ 
ter, the operating frequency is 7 MHz, 
ol course. A good culoft frequency for 
our output filter would be just above 7 
MHz, Most output filters for Ihe 40 me¬ 
ter band have a cutoff frequency ol 8 


MHz. Some may be lower, some may 
be a bit higher, but all will be around 
this range. 

Frequencies under 8 MHz will be al¬ 
lowed to pass lo the antenna. Those 
above the culoff frequency will be at¬ 
tenuated. Depending on the type of fil¬ 
ter. this attenualion may be as great as 
60 dB. The amount of attenuation re¬ 
quired is based on the amount of RF 
power too. A 5 watt transmitter is al¬ 
lowed a greater amount of harmonics 
than a transmitter running 100 watts. 
Get your rule book out and you'll see 
that transmitters under 5 watts are to 
have their harmonic contents under 30 
dB down. A 100 watt transmitter must 
have its harmonic contents reduced to 
40 dB down from the fundamental fre¬ 
quency. In either case, Ihe larger the 
number in terms of dB. Ihe better the 
filler works. 

The amount of attenuation required 
will determine the type of filter re¬ 
quired. In many simple QRP transmit¬ 
ters, a single coil and two capacitors 
comprise the output filter. The more 
sections you have in the filter’s design, 
the better Ihe filler. The amount of at¬ 
tenuation is measured as ripple. The 
less ripple, the better the filter. Ripple 
is measured in dB. 

The Coils 

In today's filter circuits the coils are 
almost entirely wound on toroid cores. 
Not only is a loroid self-shielding, il al¬ 
so allows a large amount of inductance 
in a very small package. You would be 
hard pressed lo find a oulpul filler in 
today's equipment not using some sort 
of loroid cores. 

In filter design, we need to know 
several fundamental items: culoff fre¬ 
quency. core type, input and output 
impedance, power handling capacity, 
and physical size. 

Given a culoff frequency in MHz. we 
need lo first find the proper core to use 


in our outpul filter. This is best done by 
looking up the core’s characteristics 
on a chart or table. You can gel one of 
these tables from any of the compa¬ 
nies selling cores. The AHHL Hand¬ 
book is also a good source. 

As a good rule of thumb, a type 2 
core is good from 80 meters lo about 
30 meters. Above 30 meters, a type 6 
core is a good choice. I've seen some 
applications where a type 2 core was 
used for 20 meters and type 6 material 
on 30 meters. 

Don’t be duped into thinking Ihe 
color of Ihe core is etched in glass. 
I've been bitten by this bug before. 
Just because the core is yellow, don't 
assume it is type 6 material. Be espe¬ 
cially careful of hamfest or surplus 
loroid cores. A mislabeled core in your 
next rig could be a hard problem to 
track down. 

The amount of inductance required 
will also dictate the required core. 
There are two more factors that need 
to be addressed: wire size and, to a 
certain extent, output power. 

I have found that wire size has little 
to do with the final inductance of a coil 
wound on a core. Before I gel hate 
mail from Mike WA8, let me say most 
hams don'l have the specialized 
equipment lo measure the exact in¬ 
ductance of a homemade coil, If the 
plans call for 24 turns of number 26 
gauge wire but all you have in your 
junk box is 24 gauge, then use it. You 
won't be able to tell any difference in 
the final oulpul of your project. 

On the other hand, if Ihe coil needs 
to be wound with six turns of number 
12 gauge wire, you can’t really sub¬ 
stitute six turns of number 22 gauge 
wire either. Most high-power (high- 
current) applications will require 
a thicker gauge of wire to handle 
the current flow, be it RF or DC. The 
core size and type will also have to 
be determined to handle the power at 
the required inductance. A larger core 
will be required to hold larger wire 
to gel Ihe same amount of turns 
required. 

Inductance Values 


have become somewhat standard with 
QRP transmitters. A better fitter would 
have 0.1 dB of ripple. You’ll see about a 
two percent loss in power, but you'll gain 
a 10 dB improvement In attenuation. 

The desired filler Irequency will 
be: Fc = Fo (1.15). Use 7.2 MHz 
for Fo: Fc = 7.2 x 1.15 - 8.25 MHz. The 
filter cutoff frequency (Fc) is 8.25 MHz. 

From the chart, for a 0.1 dB ripple, 
seven-pole filter, Ihe value for Li is 
11.32. So, Li - L3 = 11.32 /8.25 - 1.35 
pH. 

From the same chart, the value lor L2 
= 12.52. So . . . L2 - 12.52 / 8.25 - 1.15 
pH. 

This tells us the required amount of 
inductance for each of the colls in our 
transmitter. The number of turns will be 
calculated next, but first we have to see 
what type ol core we'll use. 

I happen to have a handful of T-50-2 
cores, so that’s what I’ll use. According 
lo Ihe table supplied by Amidon. a 2 mix 
core is good from 1 to 30 MHz. Tnis 
same table provides us with an impor¬ 
tant factor required lor calculating the 
number of turns: the AL value. This tells 
you the pH per 100 turns of wire on the 
core. The AL value for Ihe T-50-2 core is 
50. 

So, turns required = 

100 \ desired L (pH) 

AL value. 

LI - L3 = 100 s T35~ 

50. 

LI and L3 require 16 turns of wire. 

L2=100 -V T15 
50, 

L2 requires 15 turns of wire. 
Capacitor Values 

This lakes care of Ihe coils. Now for 
the capacitors required in the filter. 
Again from the lable, Cl and C4 = 
3759.8. Cl - C4 = 3759.8 / 8.28, Cl and 
C4 are 454 pF; use Ihe standard value 
of 470 pF. 

C2 - C3 = 6673.9 / 8.28. C2 and C3 
are 806 pF; use the next standard value 
of 820 pF. 

By using Ihe information available 
to us, we can calculate the values 
required to keep our transmitters clean. 
Give the old calculator a try and create 
your own QRP machine. Q 


Outpul filters of 0.01 dB of ripple 


BATTERIES 

Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers. 
Etc. And All Portable Equipment 

YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 

CALL US FOR FREE CATALOG 


w 


(U E.H.YOST & CO. 

W\ 7344 TETIVA RD. 

\ J )\ SAUK CITY, Wl 53583 

>>' (608)643-3194 

FAX 608-643-4439 

CIRCLE 114 ON READER SERVICE CARD 


r EC TOR r/NDER I 

ZERO-IN c HAND-HELD 

THE SIGNAL! I PHASE SENSE 

ANTENNAS FOR 
I VHF DIRECTION 
FINDING. USES 

I m ^$^£7 ^$2 any fm xcvr. 

COMPASS GIVES 
V/\ DIRECTION. 

I ARMS FOLD F0R 

‘JSO STORAGE. TYPE 

VF-142 COVERS 

r BOTH 2 -mtrs s 

220MHZ. OTHER 
Hgp MODELS AVAILABLE. 

WRITE OR CALL FOR 
MORE INFO. 

S3-50 SHIPPING & TYPE VF-142 

CA. ADD TAX) $139.95 619- 

J\ RADIO ENGINEERS 565-131 9 
1/1*941 MT. BRUNDAGeXve. 
SAN DIEGO CA.92111 

CIRCLE 58 ON READER SERVICE CARD 



Modem 

Low Cost Packet 
for PC / Clones 


Features: Software-based PACKET lhat makes your 
computer emulate a TNG. Modem connects Horn 
serial port lo RIG. Watchdog timer & reed relay PTT 
standard. Operates from f2VDC<ft-100ma, wall power 
supply included. Uses crystal controlled 7910 chip, 
VHF and HF Lock & TX LED indicators. Free copy of 
Version 1.40 English software included 

Kit.$59.95 Enclosure.SIC 

Assembled & Tested Board.$79.95 

Assembled & Tested in Box. $89.95 

CA Residents add 7. 75vo sales tax. S&H: $5.00 
(insured). Foreign orders add 20%. For more info 
or catalog; send legal size SASE (52c) to: 

A&A Engineering 3B 

- 2521 W. LaPalma #K • Anaheim. CA 92801 • 714-952-2114 
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Number 19 on your Feedback card 

PACKEl & COMPUTERS 

Digital Amateur Radio 


Jeffrey Slornan N1EWO 
P.O. Box636 
Franklin IN 46131 

Getting Started with 
TCP/IP, Part 3 

Wow! I guess you ARE interested 
in getting a TCP/IP station on the air. 
At least that Is the way it looks from 
here. I have received hundreds of 
email requests for information about 
software and IP addresses. My Inter¬ 
net mailbox overflowed, so I lost 
some of the queries, and I just 
couldn’t possibly answer all those re¬ 
quests—not enough time in the day. 
So. I'll do the best I can, and try to 
clear up the confusion that a transpo¬ 
sition of letters caused In the first in¬ 
stallment of this series, and give you 
the best Information that I have about 
IP address coordinators. 

In the first column I told you to get 
a copy ol JNOS version 1.08c from 
USCD.EDU via anonymous FTP. 
Well, forget that. Here is the COR¬ 
RECT information: 

Location: UCSD.EDU (note the 
correction from USCD.EDU) 

Directory: hamradio/packet/tcpip/ 
wg7j 

Filename: JNOS107B.EXE 

Those of you who have managed 
to get later versions of JNOS. this is 
fine. The choice of 1.07b is based on 
its stability and availability, but later 
versions will work. Keep this in mind 
because this version is available in 
the directory noted above. The 1.07b 
version will be available on the 73 
BBS. in the “Packet and Computers" 
area (8). You can reach the 73 BBS 
at (603) 924-9343. 2400 baud, 8N1. 
Note that this is a relatively large file 
and the slow speed of the 73 BBS 
should convince you to try other 
places first. 

Uncoordinated Coordination 

I thought most of you would be 
able to find your local AMPR coordi¬ 
nator, though I expected a few re¬ 
quests for help. Well, after receiving 
hundreds of messages via Internet 
mail, I realized that maybe some of 
you were having some trouble. I have 
to do something, but answering each 
of your cries for help is not a practical 


route. So, here (in the sidebar) is the 
list of the official volunteer AMPR co¬ 
ordinators. THIS IS ALL THE INFOR¬ 
MATION THAT I HAVE. I cannot tell 
you how to contact these people or 
exactly which one is the coordinator 
for your location. 

Look on the list and take your best 
shot. It has been sorted by location, 
to make It easier for you. Also, the 
last column Is the subnet for the co¬ 
ordinator's area. This can also be a 
clue for you. Find someone with an 
IP address and look for the matching 
subnet. Remember that these people 
are volunteers—please be friendly 
and courteous with your request. If 
you think that you might want to run 
more than one station, request more 
than one address. Though the specif¬ 
ic information that the coordinator will 
need may vary from place to place, if 
you contact them via packet radio, try 
to include at least the stuff below to 
decrease your chance of being asked 
to provide more information: 

Your name. 

Your call. 

A mailing address. 

A phone number. 

The county, town or city, and zip 
code where the station will be located. 

You may have to wait a little while 
for a reply, try to be patient. If you 
want to get started, but don’t yet 
have an address, you can use the of¬ 
ficial “test" network. This is any ad¬ 
dress in the 44.128.XXX.XXX range. 

An Important Note About Packet 
Radio 

While I always enjoy correspond¬ 
ing with you via packet radio. I simply 
cannot do business that way. Be¬ 
cause I do not want to have even the 
appearance of impropriety. I just can¬ 
not answer any mail that refers to the 
column and then asks for help. 
Please, if you need help, use com¬ 
mercial email or paper mail. I can be 
reached on the Internet: 

jsloman@bix.com 

and by US mail: 

N1EWO 

P.O. BOX 636 

Franklin IN 46131 

Thanks for your understanding. 
Note, too, that I still want to hear from 


you on the amateur packet network. 
Please, just restrict this traffic to 
pleasantries or questions that relate 
to ham stuff with no reference to the 
column. 

More Than Error Correction 

Though I had planned to get start¬ 
ed on the tutorial this month, I had to 
clear up the confusion caused by ty¬ 
pos and whatnot. Now I don't want to 
completely frustrate those of you who 
have managed to get the software 
and an IP address, so let’s take what 
space is left to at least begin the tuto¬ 
rial. (Next month will be dedicated to 
the tutorial.) 

JNOS and Its Files 

The heart of making JNOS work is 
a set of text files that configure the 
program and provide information to it. 
Though they all must be in good 
shape for things to work, the central 
focus is on a configuration file called 
AUTOEXEC.NOS. Like a combina¬ 
tion of DOS' CONFIG.SYS and AU¬ 
TOEXEC.BAT, AUTOEXEC.NOS 
contains hardware and software con¬ 
figuration information and commands 
for the program to carry out on start¬ 
up. It is the arcane and not-so-logical 
stuff in this file that will make or break 
your station. 

Unfortunately, the exact format 
and syntax of AUTOEXEC.NOS 
varies not only among implementa¬ 
tions of NOS, but even among ver¬ 
sions of the SAME implementation. 
To get you started with JNOS, we'll 
look at one of the most confusing and 
absolutely required sections of AU¬ 
TOEXEC.NOS as it works with JNOS 
(and most other NOSs, thank good¬ 
ness). 

The section is reproduced here in 
Figure 1. These are the statement(s) 
that attach the communication de- 
vice(s) to the program. Our example 
here is to connect a TNC to a comm 
port. Later on we’ll look at more ad¬ 
vanced stuff like Ethernet. 

Any of the lines that begin with 
""" are comments, and shown are 
lines for all four comm ports. The 
active one is coml, since it is not 


preceded by “#." 

The attach command instructs the 
program to connect a hardware de¬ 
vice to the program. The parameter 
“asy" is an abbreviation for “asyn¬ 
chronous," the type of communica¬ 
tions device. The next value "0x3f8” 
is the base address of the communi¬ 
cations port, you probably don’t need 
to change the values from the stan¬ 
dard ones listed here. Following the 
base address is the IRQ (interrupt). 
This is also a standard value for each 
port. The next parameter, “AX25," 
tells JNOS what sort of interface this 
will be. There are other values which 
we will discuss later. 

The value "tncO" is an arbitrary 
name that is used to refer to the in¬ 
terface you are creating. This name 
can be nearly anything, and should 
probably NOT be tncO. Many users 
name it by frequency—01. 03, 05, 
etc.—to make it easier to understand 
what is going on. If your station will 
not necessarily stay on one frequen¬ 
cy, name it anything that seems 
meaningful to you. 

The next two numbers are buffers; 
don't change these until you know 
more. This is another advanced topic 
which we wilt discuss. The last num¬ 
ber is the baud rate of the port. Note 
that it is set to 4800 here. Why? Be¬ 
cause the program may have difficul¬ 
ty decoding the information from the 
TNC if it comes at a higher rate, but 
the messages from the TNC will 
seem intolerably slow at 1200 or 
2400. This is a good compromise. 
One way to tell if you have the port 
speed set too high is the presence of 
corrupted or "nonsense" calls in the 
"just heard" list. 

Keep It Simple, Stupid 

The other absolute requirement for 
NOS to operate is that the TNC be 
made to operate in KISS (Keep It 
Simple, Stupid) mode. In this mode, 
JNOS takes over the operation of the 
TNC. There is a small script included 
as part of the AUTOEXEC.NOS that 
is designed to turn your TNC’s KISS 
mode on (most TNC command sets 
require a simple “KISS ON" com- 
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aczach 

asy 

0x2 f 8 

4 ax2 5 
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* 

COX1 

* a-each 

asy 

0x2 f % 

3 ax2 5 

*.ncO 

2 04 8 
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4 SCO 

C 

COM2 
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asy 

0x3 e3 

4 ex2 5 

Tr.cC* 
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256 

4 800 

= 

COK3 

- azzach 

asy 

2x2e8 

3 ax2: 
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2045 

2 55 

480C 

* 
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Figure 1. One of the critical sections of AUTOEXEC.NOS. 


Quality Microwave TV Antennas 


I WIRELESS CABLE ■ IFTS - MMDS - Amateur TV 
Ultra tfifh Gam 50db(+) • Tuneable 1.9 to 2.7 Gin. 

• 55-Channel Osh System $ 199.95 
• 36-Channel Osh System $14995 
• 20-Channel Osh System $124.95 

• OpGerjf Co<tv-hc jr Gni A . Ac: StOCO 

• Vagi Antertras CwTp crg- fa CisJc-t lLr«rg 
• Ca« or write ;SAS£) for '‘FREE" Catalog 

r PHILLIPS-TECH ELECTRONICS 

Dish System p,0. Box S533 . Scottsdale, A2 85252 
LIFETIME (602) 947-7700 ($3.00 Credit all phone orders) 
WARRANTY HatlttCard« Via • Ammlcaa Eiptess ♦ COD'S« Qamrilty Pricing 



CornerBeam? 



SWR < 1.2:1 across the band| 

Gain of a 15 ft Yagi 
No dimension over 7 ft 
40 dB Front-to Back Ratio 
60° Half-power Beam width 
Mounts directly to mast 
Vertical or Horizontal Polarization 
2meters S145. 220 MHz 5145, 70 cm Si !5, Dual I-16-S40 S1651 
Weighs only 10 Ihs. .Add Si I Shipping & Handlmg. Info SI. 


Antennas West 

\J3ox 50062 Provo ITT 84605 


Order HotLine 
801373 8425 


CIRCLE 249 ON READER SERVICE CARD 


CIRCLE 380 ON READER SERVICE CARD 


(•)»] i a Luanttwcl ill ;l 1 dflH 

MOST COMTIXTC. CKKATCST nr rrs TOO 1I ! 

OVER 800 MIKE WIRINGS CD HAW 

OVER -too CD POWER MCEiRCCA'nONS. 

OVSR 20 C ca CHANNEL 21021?-CATIONS. 

CV2E I2S MOD. HAlf FAD ICS. 

CVSE 50 COMPLETE CRYSTAL CHARTS. 
CY2F. 20 MOD. CRYSTAL CHARTS 

GTE?. 15 SCANJ.7L?. MOD 

7EK METER RADIO MOD. 

LINEAR/COAX ANT. INFO. 

OVER 200 PAGES OR INFO. 

KDC SOUND 1-800-256-9895 

5 PINE MEADOW $ 29.95 

CONROE, TX 77302 

B 
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AMPR NETWORK VOLUNTEER COORDINATOR LIST 


Region/Country 

Coordinator 

Callsign 

Subnet 

Region/Country 

Coordinator 

Callsign 

Subnet 

Calif: Sacramento 

Bob Meyer 

K6RTV 

44.002 

Rhode Island 

Charles Greene 

W1CG 

44.104 

Calif: Silicon Valley- 




Kentucky 

Tyler Barnett 

N4TY 

44.106 

San Francisco 

Douglas Thom 

N60YU 

44.004 

Louisiana 

James Dugal 

N5KNX 

44.108 

Calif: Santa Barbara/ 




Arkansas 

Richard Duncan 

i WD5B 

44.11 

Ventura 

Don Jacob 

WB5EKU 

44.006 

Pennsylvania: Western 

Bob Hoffman 

N3CVL 

44.112 

Calif: San Diego 

Brian Kantor 

WB6CYT 

44.008 

N&S Dakota 

Steven Elwood 

N7GXP 

44.114 

Calif: Orange County 

Terry Neal 

AA6TN 

44.01 

"Oregon: NW & Portland, 




"Eastern Washington, 




Vancouver WA" 

Tom Kloos 

WS7S 

44.116 

Idaho” 

Steven King 

KD7RO 

44.012 

Maine 

Carl Ingerson 

N1DXM 

44.118 

Hawaii & Pacific Islands 

John Shalamskas 

KJ9U 

44.014 


unassigned 


44.12 

Calif: Los Angetes- 




Kansas 

Dale Puckett 

K0HYD 

44.122 

S F Valley 

Jeff Angus 

WA6FWI 

44.016 

Arizona 

David Dodell 

WB7TPY 

44.124 

Calif: Antelope Valley/ 




Southern Nevada 

Eart Petersen 

KF7TI 

44.125.0-126 

Kern County 

Dana Myers 

KK6JQ 

44.017 

Northern Nevada 

Bill Healy 

N8KHN 

44.125.128-254 

Calif; San Bernardino & 




Puerto Rico 

Karl Wagner 

KP4QG 

44.126 

Riverside 

Geoffrey Joy 

KE6QH 

44.018 


TEST 


44.128 

Colorado: Northeast 

Fred Schneider 

K0YUM 

44.02 

Tak Kushida. JH3XCU Joly 




Alaska 

John Stannard 

KL7JL 

44.022 

Kanbayashi" 

Japan 

JG1SLY 

44.129 

Washington state: Western 




Ralf D. Kloth 

Germany 

DL4TA 

44.13 

(Puget Sound) 

Dennis Goodwin 

KB7DZ 

44.024 

Paul Taylor 

United Kingdom 

G1PLT 

44.131 

Oregon 

Ron Henderson 

WA7TAS 

44.026 

Robby Soebiakto 

Indonesia 

YB1BG 

44.132 

Texas: North 

Don Adkins 

KD5QN 

44.028 

Jose Antonio Garcia. Madrid. 



New Mexico 

J. Gary Bender 

WS5N 

44.03 

(EA4DQX @ EA4DQX) 

Spain 

EA4DQX 

44.133 

Colorado: Southeast 

Bdale Garbee 

N3EUA 

44.032 


Italy 

I2KFX 

44.134 

Tennesee 

Mark J. Bailey 

N4XHX 

44.034 

Bany McLamon 

Canada 

VE3JF 

44.135 

Georgia 

Doug Drye 

KD4NC 

44.036 

John Tanner 

Australia 

VK2ZXQ 

44.136 

South Carolina 

Mike Abbott 

N4QXV 

44.038 

Gerard Van Der Grinten 

Netherlands 

PAOGRI 

44.137 

Utah 

Matt Simmons 

KG7MH 

44.04 

Peleg Lapid 

Israel 

4X1GP 

44.138 

Mississippi 

Phil Akers 

WA4DDE 

44.042 

Matti Aarnlo 

Finland 

OH1MQK 

44.739 

Massachusetts: Western 

Bob Wilson 

KA1XN 

44.044 

Lennart 

Sweden 

SM0IES 

44.14 

Missouri 

William Simmons 

WB0ROT 

44.046 

Per Eftang 

Norway 

LA4JL 

44.141 

Indiana 

Jacques Kubley 

KA9FJS 

44.048 

Marco Zollinger 

Switzerland 

HB9CAT 

44.142 

Iowa 

Ron Breitwisch 

KC0OX 

44.05 

Krzysztof Dabrowski 

Austria 

OE1KDA 

44.143 

New Hampshire 

Gary Grebus 

K8LT 

44.052 


Belgium 

ON7LE 

44.144 

Vermont 

Ralph Stetson 

KD1R 

44.054 


Denmark 

OZ1EUI 

44.145 

Eastern & Central Mass. 

Don Hughes 

KA1MF 

44.056 

Eddie Manolo 

Phillipines 

DU1UJ 

44.146 

West Virginia 

Rich Clemens 

KB8AOB 

44.058 

Wayne Knowles 

New Zealand 

ZL2BKC 

44,147 

Maryland 

Howard Leadmon 

WB3FFV 

44.06 

Ted 

Ecuador 

HC5K 

44.148 

Virginia 

Jim DeArras 

WA40NG 

44.062 

Thomason FAN 

Hong Kong 

VS6YHJ 

44.149 

Virginia 




Iztok Saje 

Slovenija 

S53FK 

44.15 

(Charlottesville Area) 

Jon Gefaell 

KD4CQY 

44.062 

Pierre-Francois Monet 

France 

FC1BOP 

44.151 

New Jersey: Northern 

Dave Trulll 

NN2Z 

44.064 

Luis Suarez 

Venezuela 

OA4KO/YV5 

44.152 

New Jersey: Southern 

Bob Applegate 

WA2ZZX 

44.065 

Pedro Converso 

Argentina 

LU7ABF 

44.153 

Delaware 

John DeGood 

NU3E 

44.066 

Demetre Valaris 

Greece 

SV1UY 

44.154 

New York: NYC & 




Paul Healy 

Ireland 

EI9GL 

44.155 

Long Island 

Bob Foxworth 

K2EUH 

44.068.1-32 

Bela Markus 

Hungary 

HA5DI 

44.156 

New York: ENY 

Bob Bellini 

N2IGU 

44.068.64+ 

Raul Burgos 

Chile 

CE6EZB 

44.157 

New York: WNY 

Paul Gerwitz 

WA2WPI 

44.069 

Artur Gomes 

Portugal 

CT1DIA 

44.158 

Ohio 

Gary Sanders 

N8EMR 

44.07 

Kunchit Charmaraman 

Thailand 

HS1JC 

44.159 

Chicago-North III. 

Ken Stritzel 

WA9AEK 

44.072 

John 

South Africa 

ZS6BHD 

44.16 

South/Central III. 

Chuck Henderson 

WB9UUS 

44.073 

Emy Tontlinger 

Luxembourg 

LX1YZ 

44.161 

North Carolina (East) 

James Curran 

KA40JN 

44.074 

C. Costis 

Cyprus 

5B4TX 

44.162 

North Carolina (West) 

Charles Layno 

WB4WOR 

44.075 

Chuck Hast 

Central America 

TI3DJT 

44.163 

Texas: South 

Kurt Freiberger 

WB5BBW 

44.076 

Otto Morroy 

Surinam 

PZ2AC 

44.164 

Texas: West 

Rod Huckabay 

KA5EJX 

44.077 

Andrzej K. Brandt 

Poland 

SP5WCA 

44.165 

Oklahoma 

Joe Buswell 

K5JB 

44.078 


Korea 

Unknown 

44.166 

Pennsylvania: Eastern 

Doug Crompton 

WA3DSP 

44.08 

“La ksh ma n (' Lu cky*) 




MontanaSteven Elwood 

N7GXP 

44.082 


Bijanki" 

India 

VU2LBW 

44.167 

Colorado: Western 

Bob Ludtke 

K9MWM 

44.084 

Bolon 

Taiwan 

BV5AF 

44.168 

Wyoming 

Reid Fletcher 

WB7CJO 

44.086 

Kunle 

Nigeria 

5N0OBA 

44.169 

Connecticut 

Jon Bloom 

KE3Z 

44.088 

Sinisa Novosel 

Croatia 

?? 

44.17 

Nebraska 

Mike Nickolaus 

NFON 

44.09 


Serbia 

?? 

44.171 

"Wisconsin, Upper 




Ekendra 

Sri Lanka 

4S7EF 

44.172 

Peninsula Michigan" 

Pat Davis 

KD9UU 

44.092 

(no one has volunteered yet) 

Mexico 

XE?? 

44.173 

Minnesota 

Gary Sharp 

WD0HEB 

44.094 

Luiz F. Catalan 

Brazil 

PP5AQ 

44.174 

(Minn-Twin Cities area only) 

Andy Warner 

N0REN 

_ 

Jose Amador 

Cuba 

C02JA 

44.175 

District of Columbia 

Don Bennett 

K4NGC 

44.096 

Abdul-Hamid Sadka 

Turkey 

TA2LA 

44.176 

Florida 

Bruce La Pointe 

WD4HIM 

44.098 

Karel Odehnal 

Czech Republic 

OK2XTE 

44.177 

Alabama 

Richard Elling 

KB4HB 

44.1 

Karen Tadewosyan 

Russia 

RA3APW 

44.178 

Michigan (Lower Peninsula) 

Jeff King 

WB8WKA 

44.102 

Tom Clark 

Outer Space 

W3IWI 

44.193 


mand). We will cover this part of the 
file next month. In the meantime, if 
the TNC does not seem to initialize 
correctly try this: Talk to the TNC with 


any communications program, ensur¬ 
ing that the communications speed 
(baud rate) matches the one you 
chose in the AUTOEXEC.NOS. 


Check your manual for how to get 
your TNC Into KISS mode. Send the 
command(s) and exit the program. 
Start NOS, and you should be all set 


Next time we'll get Into more 
meaty stuff. Sorry for the confusion— 
I hope it's cleared up now. Til then 
73 de N1EWO. B 
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Number 20 on your Feedback card 


Atv 

Ham Television 


Bill Brown WB8ELK 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03453 

Super Portable ATV 
Repeater 

One night while l was visiting with 
Mike Henkoski KC6CCC, we decided 
to try to build a lightweight ATV re¬ 
peater with a minimum number of 
components. The idea was to come 
up with a compact battery-operated 
system that could be easily transport¬ 
ed (or even backpacked) to a remote 
site to act as a temporary relay during 
a special event or emergency. To test 
it out in the field we chose to launch it 
into the stratosphere with a weather 
balloon. From our planned maximum 
altitude of 100,000 feet we could po¬ 
tentially link up two ATV stations that 
were 800 miles apart (provided the 
repeater was midway between them). 

The System 

In order to eliminate the filtering 
and shielding required of an in-band 
repeater, we went with a crossband 
system that received on 915 MHz and 
transmitted on 434 MHz (see Figure 
1). Mike KC6CCC designed a home¬ 
brew receiver taken from a commer¬ 
cial surveillance system that provided 
us with a complete receive board on 
915 MHz that outputted video and au¬ 


dio directly. Note that you could also 
use a crystal-controlled receive board 
with a companion IF strip available 
from P.C. Electronics for this part of 
the repeater. 

The transmitter consisted of a P.C. 
Electronics 80 milliwatt micro-ATV 
board (with companion subcarrier 
strip) which drove a PAS power ampli¬ 
fier module. This combination gave 
us a 5 watt sync tip output while only 
drawing a little over 1 amp of current. 

The repeater ID consisted of an 
Elktronics VDG-1 with an external 
timer. It would be better to go with a 
video-operated relay (eg: a VOFt-2) 
instead of the timer, but we used what 
we had in the shack at the moment. 

To keep the total repeater as light 
as possible, we used five D-cell lithi¬ 
um batteries (7.5 Ah). Although usu¬ 
ally very pricey, we found a good 
source of very reasonably priced sur¬ 
plus lithium packs (10 D-cells) from 
S&G Photographic, telephone: (215) 
474-7663. One pack should give you 
around 10 hours of operation (five 
hours using just five cells). Where 
weight Is not critical, you will probably 
want to use a 5 Ah rechargeable gell- 
cell pack. 

Mike KC6CCC built a pair of 
quadrifilar helix antennas (one for 
each band) for our flight test since we 
wanted a good pattern below the bal¬ 
loon repeater. For a hilltop or remote 
site, you will probably want to go with 



Photo B. The completed ATV repeater next to its styrofoam enclosure. 
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Photo A Mike KC6CCC, Mike WA6SVT, and Curt N6TWB fill three balloons to lift 
the ATV repeater. 


a linearly polarized omni or gain an- copper foil. After spacing the anten- 
tenna system, depending on the area nas about five feet apart (the 434 
you want to link up. MHz helix dangled below the pay- 

load), we finally came up with a fully 
The Flight Test functional crossband ATV repeater 

About 24 hours after tossing the that performed well. The entire re¬ 
potential repeater components into a peater (complete with batteries) 
big pile, we had the ATV repeater weighed in at a mere six poundsl 

wired up and mounted in a lightweight We loaded everything up and 

styrofoam package. The modules headed for the hills above KC6CCC’s 
were fastened to a piece of foamcore house in San Clemente. We decided 
and surrounded with one-inch-thick to launch the repeater with three 
styrofoam lor insulation. We powered small weather balloons. As Mike 
up the repeater and discovered that WA6SVT held onto the repeater, the 

the transmitter section was badly balloons whipped about in a strong 

overloading the receiver board. Fortu- 10-15 knot wind. The possibility of 
nately, Mike Collis WA6SVT arrived crashing the repeater into the ground 

on the scene and went to work by- at takeoff was very real. Mike solved 

passing the power leads while Mike the problem by walking over to the 

KC6CCC shielded the receiver with edge of a cliff and tossing the re- 



Figure 1. Block diagram of the lightweight ATV repeater system. 













peater over the side! Just like taking balloon still intact and landed near the 

off in a hang glider, the balloon re- top of Mt. Elsinore near a dirt bike 

peater headed slowly off to the edge park. 

of space. Curt N6TWB and Jon N6ZYX Tou- 

The 5 watt transmitter power pro- manian were chasing the repeater 

vided most stations within 100 miles with DF gear and quickly spotted the 

of the repeater with P5 color reception remaining balloon bobbing above the 

throughout the three-hour flight. Two repeater as it rested on a ridge about 

stations in the area were capable of a mile ahead of them. As they round- 

transmitting up to the repeater on 915 ed a curve and arrived at the landing 

MHz during our flight test. We were site, they were surprised to see that 

able to send color video through the the balloon and repeater had disap- 

repeater from the launch site when we pea red. They walked past some near- 

had our antennas oriented properly by pickup trucks at the dirt bike park 

and Sam Lutweiler K6VLM could ac- and heard a strangely familiar beeping 

cess the repeater with P2-P5 signal sound coming from the back of one of 

levels from his location in La Mirada the trucks. It turned out that one of the 

(about 50 miles to the north). He dirt bikers, Tom Vetter, had beaten the 

could even repeat through the system chase team to the repeater and was 

using just 1 watt of uplink power. about to call us for the reward! Ai- 

lt was such a clear day that we though our wallets were a little thinner, 

were able to see the balloons with we did recover the repeater. The re¬ 

binoculars and even observed two of peater survived the flight in excellent 
them bursting at 72,000 feeL The re- condition and we hope to fly it again 
peater started descending with one soon to test it out with different combi- 



Photo C. Sam K6VLM’s 1 watt signal, as seen via the airborne repeater ; 


nations of in and out frequencies. For MHz in with either 919.25 or 1253.25 
example, a future flight may use 434 MHz as the output. QS 


DIGI-FIELD 

FIELD STRENGTH METER 


ANTENNA DEVELOPMENT 
COMPARISON PHASE 
POLARIZ GROUNDINGS 
ADJUSTMENTS PATTERNS 
RF LEVEL IN RADIO ENVIRON. 
MICROWAVE OVEN LEAKAGE 
HELPS DETECT TVI/T-HUNT 
SNIFF 60 CVCLE NOISE 
DC TO 12 GHz 

CALIBRATION CURVE IN dBm 
DETECTOR OUTPUT CONCTR. 
MODEL -A’ NORMAL USE 
MODEL -8* ULTRA SENSITIVE 
OWN TELESCOPIC ANTENNA 
EXTERNAL ANTENNA OPTION 
LOW BATTERY INDICATION 



TO order call - (800) FIELD 58 (343-5358) 

I.C. Engineering 16350 VoniLirn Btvd 

SuMe 125. EncIno.CA 91436 PH.{018)345-1692 * 818-345-0517 Fax 
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Chassis Kits Rack Shelves 

Cabinet Kits Rack Equipment Cabinets 

Assembled Cabinets Antenna Grounding Kits 
Slope Box Kits Tower Mounted Box Kits 

UHF & VHF Antenna Dipole Hangers 

Power Divider Kits Other enclosures 

Small sheets Aluminum and Brass 

Charles Byers K3IWK 

5120 Harmony Grove Road, Dover, PA 17315 
Phone 717-292-4901 

Between 6PM and 9:30PM EST. Eves. 
-Distributorship Available” 

CIRCLE 222 ON READER SERVICE CARD 


HamCall CD-ROM 

U.S. and International Callsign Lookup 
Nearly 1,000,000 Listings 
Thousands of Public Domain Programs 

/ilamCaU\ Includes Clubs & Military 
Still $50. + $5 Shipping 
I. & Handling per Order 

\ y Works on PC and Mac 


Buckinaster's HamCall CD-ROM looks up 
calls in seconds. U.S. calls can be searched by any 
element, including name. city, state, etc. A TSR is 
included to look up callsigns from almost any text 
application. Prints labels. No hard disk required, 
everything is on one CD-ROM! New CD-ROM disc 
every April and October, with updated listings and 
dozens of new programs! 

Buck master 

Publishing 

M R!.. 4, Box 1630-Mlncral, VA23117 
703:894-5777 800:282-5628 
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THE FAMED 2 METER 

Also the ultimate for scanners beb to 1300 MHz. 

a. s. a. 9209 

+9 db Co-Linear “MultiWave” Base 
Station Double 5/8 over 1/4 wave 
delivers up to +9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2". 2 Meter Base 
Station 10' length. 

A $36.73 

r + S5.00 S&H 


{SC RES. 5% SALES TAX) 
CHECK IN ADVANCE OR C O.D. 
ALSO AVAILABLE IN 220 & 440 


(^ASAJ) 


'Service is the Reason For Our Success' 


Model 9209 Tel: (803J293-/888 


Wans: 1 -800-722-2681 Myrtle Saadi. SC 29578 
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HamCall 

CDROM 


QRZ NEW $24.95 

Search calls by name,city,state ect. Plus 
hundreds of PC compatable programs 
Radio MODS, TCP/IP.USENET Ham 
Radio Archives, FCC Rules & Regs. 
Exam Question Pools + Canadian Calls 
SI 7. CICA WINDOWS SHAREWARE 
SI 7. GIFS GALORE 5000 GIFS! 

SI7. OS/2 SHAREWARE 

SI 9. GIGA GAMES (NEW CDROM) 

$25. INFO-MAC 10,000 MAC FILES 1 
$29. LINUX ON CDROM (UNIX CLONE) 
$389. 94 IC MASTER ON CDROM 
VISA - MC - 7 DAYS 24 HOURS 
RON'S CDROMS (408) 241-7376 


CIRCLE 377 ON READER SERVICE CARD 


Slow Scan 
Television 

doesn't have to be expensive anymore 

Quality Color SSTV 

is easy and affordable with Pasokon TV. 

Pasokon TV $229.95 

Send and receive all popular modes, 

Hardware interface fits inside computer 

Weiv-SSTV Explorer $94.95 

Small receive-oniy interface plugs into serial port. 

Both require IBM PC/AT or compalibt;. '286 or belter CPU. cotor VGA 
display. MS-DOS Pnces include free shipping to U S A Virce or call 
tor comp kite dcioils 

Absolute Value Systems 
I 15 Stedman St. #7 
Chelmsford, MA 01824-1825 
(508) 256-6907 
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n Number 21 on your Feedback 

Above & beyond 



I_ Center Of Probe Or Mixer _| 

Figure 1. Waveguide mixer construction. Brass tube: size to fit BNC connector. 
Brass choke: 0.250 “ long, with hole to fit 1N23 diode, and other end soldered to 
connector. Insulate from brass tube with Scotch tape. Ground the diode's bottom 
end in the brass block. The dimension (or Xg is 1/4 wavelength, modified by the 
velocity change In waveguide, or (Xg). The length is 1/4 Xg. For further data, see 
the BASIC program in the sidebar to compute Xg. 


C. L. Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Ave. 

San Diego CA 92119 

Microwave Waveguide 
Construction: Detector 
Mounts and Transitions 

This month I would like to pass on 
inlormation about constructing mi¬ 
crowave waveguide components. I 
want to cover diode detector transi¬ 
tions and other bits and pieces, in re¬ 
sponse to several questions. Where 
can you find these? The answer is 
they can be found at swap meets and 
such. If you can't find them, you can 
construct them at home out of very 
junky waveguide scrap, with just a lit¬ 
tle effort. The construction doesn’t re¬ 
quire close tolerance work; suitable 
devices can be constructed in any 
home workshop. The units you con¬ 
struct should have a usable frequency 
span of an octave or more. 

The best waveguide to select for 
construction is brass because it can 
be soldered with a heavy soldering 
iron (300W or so), or even a small 
torch is OK. Aluminum can be used, 


VHF and Above Operation 

despite the fact that it cannot be sol¬ 
dered without special fluxes. This can 
be done, but I feel that it’s not very ef¬ 
fective. I don't use the special alu¬ 
minum soldering fluxes. They are cost¬ 
ly, and my experience with them has 
given poor results. Let's get on with the 
construction and remove the veil of se¬ 
crecy from these useful microwave 
components. 

Finding Waveguide 

Where do you get material for this 
construction project? Well, waveguide 
can be purchased new from suppliers 
at nearty $4 a foot, but most suppliers 
have a minimum order value far in ex¬ 
cess of what you are probably willing 
to spend, pretty much removing that 
source from our list. What I prefer to do 
to remedy this situation and to keep 
prices low is to select some scrap sec¬ 
tions of used waveguide at swap 
meets. These can be part of an attenu¬ 
ator or other obscure Old World test or 
filter section. These waveguide pieces 
can best be described as a short sec¬ 
tion of guide with something in the mid¬ 
dle of the section that is not desirable 
and would make good doorstop materi¬ 


al. The modification is to cut off the 
middle section and toss it into the junk 
box or scrap metal box. 

The more obscure the guide sec¬ 
tion looks, the more inexpensive the 


part will be. I always try to locate 
something in the surplus market that 
was bent into something special, with 
an appearance more like a pile of 
worms than waveguide. The reason 
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for picking up these obscure sections 
of waveguide is simple: We only want 
the flange end and about an Inch of 
waveguide behind it for our applica¬ 
tions. The rest can be junked. Usually 
these special bent pieces will yield two 
flanges and short sections of guide. 
That’s all we need to construct either a 
detector mount or a transition to coaxi¬ 
al connectors for our use. In these ap¬ 
plications we can use SMA, BNC. or 
even type N coaxial connectors. 

Any connector can be used; the im¬ 
portant point is where the coaxial con¬ 
nector's pin is located in the waveg¬ 
uide in respect to the shorted rear end 
of the guide. Basically, the detector 
mount construction Is almost the same 
as for a transition. The detector mount 
difference is due to the diode decou¬ 
pling capacitance. In this way it varies 
from the transition, which does not re¬ 
quire any decoupling. Whichever unit 
you construct, the design principles 
are the same. 

Let's start with a detector mount 
construction and its capacitance de¬ 
coupling. To obtain this output capaci¬ 
tance for the diode detector, a small 
circular tower (pipe) is built on top of 
the waveguide to accommodate this 
capacitor. The capacitor is constructed 
out of a solid piece of brass round 
stock that is cut to size, allowing a fit 
when insulated inside the tower pipe. 
This makes it an RF short at mi¬ 
crowave levels, hence it is an RF 





Photo A. Example of a homemade horn constructed from PC board and a transition for 24 GHz. Note the small coax con¬ 
nector center for size compahslons. Photo by WA5VJB. 


choke. Together with the diode mount- tector output at low frequency RF. usu- GHz but also on almost any frequency 

ed in the waveguide, this tower con- ally 145 MHz. The RFC is not appar- for which you have a section of 

nects with the business end of the ent at 145 MHz. waveguide, even 24 GHz. The calcu- 

diode and connects it to the coaxial Well now, how about a little boring lations are needed to determine where 

connector for easy use. The RFC math? This is needed to construct to position the diode or coaxial probe, 

(brass rod) decouples the RF at mi- these devices for your desired fre- The computer program in the sidebar 

crowave frequencies, giving good iso- quency or different waveguide type. gives the required spacing needed for 

lation from the waveguide RF to de- This formula is good not only on 10 proper operation. I have made the pro- 
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Figure 2. Waveguide transition construction. Solder the coax connector direct 
through the mounting hole in the top of the waveguide. The pin on the connector 
should be 0.1" long for 24 GHz and 0.2 * long for 10 GHz. SMA center pin diame¬ 
ter is OK for 24 GHz; for 10 GHz the diameter of the pin should be 0.050”. 


gram short and easy to use—no frills 
here. 

The calculations depend on jusl 
what type of waveguide you are using 
and what frequency you wish to opti¬ 
mize your device for. Table 1 includes 
some of the more popular waveguide 
types and lists both their “WR" number 
and the older equivalent “WG* num¬ 
ber. To match waveguide up I have al¬ 
so included the guides' inner and out¬ 
er dimensions so you can compare 
the guide you have to the table for 
identification. Normally, for 10 GHz 
WG-16 is used, but WG-17 can also 


be used. As a matter of fact, you can 
mix sections of both WG-16 and WG- 
17 without much extra loss; this works 
reasonably well. Just bolt up as best 
you can with the smaller waveguide 
centered about the larger waveguide’s 
opening and drill the larger guide bolt 
holes to match the smaller bolt pat¬ 
tern. Then connect them up. 

I don't mean to say that you can 
use several conversions between two 
points, but rather that in a line of. say, 
WG-16 you can terminate the end in 
WG-17 with tittle change in loss com¬ 
pared to a proper termination. We 


have observed additional losses in the 
0.4 dB range for this adapting. Not 
much of a price to pay for making 
something usable. See Table 1 for di¬ 
mensions for your frequency selection. 
XG Is the dimension for a guide wave¬ 
length, which is shorter than free- 
space wavelength. 

Computing Guide Wavelengths 

The guide wavelength program 
(see sidebar) in BASIC requires only 
the broad width of the waveguide and 
the frequency of operation to compute 
the guide wavelength. Guide wave¬ 
length is different from free-space 
wavelength and must be accounted 
for. “X" is calculated for free-space 
wavelength at sea level and some hu¬ 
midity is entered into the calculation. II 
uses a fudge factor Instead of using 
Ihe more familiar 300,000 figure. The 
guide wavelength is then divided by 4 
(step 84) and this is the quarter-wave¬ 
length dimension needed for the probe 
or diode placement in your selected 
waveguide. The probe is centered 
about this dimension from the rear in¬ 
side point of the waveguide in both ap¬ 
plications. 

Now for some practical applications 
in the real world. If you go and check 
these calculations out against existing 
transitions and mixer diode mounts 
that you might have, I hesitate to tell 
you, but there will be some glaring er¬ 
rors. Primarily, the errors in sizing will 


happen because Ihe part being mea¬ 
sured was designed for some other 
frequency that we are not aware of. 
When we think of material being suit¬ 
able for 10 GHz. remember that some 
of the commercial equipment was de¬ 
signed for use at 12 GHz and this 
could be part of Ihe error observed in 
the calculations. Any other errors can 
be attributed to the free service that l 
offer, and will be taken in the same re¬ 
gard. To place a "forgiveness” factor in 
any calculations you could make the 
rear wall a little longer and place a sol¬ 
id metal plug to fil the inner waveguide 
dimensions. Adjusting this metallic 
plug will allow any error in assembly to 
be effectively adjusted out of the unit. 
It requires more construction but is a 
fine-tuning method. 

Construction Details 

Actual constructed mounts are de¬ 
picted in Figure 1 for the transition and 
Figure 2 for Ihe waveguide mixer 
mount I think ft has been shown that 
being off a few thousands will not 
have much effect on the quality of 
your mount. However, when you con¬ 
struct anything with waveguide, having 
any material like solder inside the 
guide will have a detrimental effect 
and will increase the device’s loss. 
These materials include various sol¬ 
ders and fluxes, water, any obvious 
metal particles, or burrs on the edges. 
The mating flanges can be commer- 
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dal or homemade, and should be flat 
to mate well with each other. 

The only trick with old flanges or 
home-brew flanges is to make sure 
that the surfaces are flat. To be sure, 
lightly file any rough edges to approxi¬ 
mately flat. Then place a sheet of light 
grade emery or sandpaper on a small 
section of junk glass. Sand the flange 
and waveguide with the flange face¬ 
down on top of the glass plate. Sand 
flat on the sandpaper/glass, moving 
with a circular motion. In this way you 
will guarantee that the flatness of the 
glass sanding table will be transferred 
to the waveguide flange. After a few 
passes on this sanding table it will be 
obvious how well this method works. 
The high and low spots are very evi¬ 
dent on the sanding just completed. 
When the flange is uniform in appear¬ 
ance. it is flat 

Well, that's it for transitions. The 
main point is: Don’t let junky-looking 
waveguide remain in the scrap heap. 
Even the most wormy-looking section 
can be put to use if it has a one- or 
two-inch straight section. The coaxial 
part of the probe should enter the 
waveguide about half of the waveg¬ 
uide's small dimension for good cou¬ 
pling. SMA connectors have quite 
small probes. In this case, build it out 
with a small brass tube about 1/16 
inch in diameter to make the probe 
wider, Remember, dimensions can be 
very forgiving. High accuracy is not re¬ 
quired in construction. A milling ma¬ 
chine is not required. 

Mailbox 

Raymond Clancy of Westminster, 
California, writes. “Where can I locate 
surplus LNAs to convert, as per your 
May ’93 column?" 

Well. Raymond, that's the paradoxi¬ 
cal question, as they are where you 
find them. I have responded to several 
newspaper advertisements for satellite 
service and have had lots of rejec¬ 
tions. but one strike. I believe this 
method could be tried in almost any 
city to attempt to locate some used 


LNAs. These are not much use to 
commercial dealers; these dealers 
should be your best bet. Some dealers 
don't want to talk about used units, 
they’d rather do a sales pitch on new 
systems. I guess some business own¬ 
ers don’t want to redistribute used ma¬ 
terial, perhaps because they fear com¬ 
petition for new sales. In this case 
stress that the units will be torn apart 
and that they are not going back into 
satellite service, but into amateur radio 
service instead. 

Some shops will hustle you for a 
high price, without knowing the LNA’s 
condition, presumably because they 
are still trying to sell you a new unit. 
You just have to get by that barrier. 
For the time being, since you are lo¬ 
cated in the Los Angeles area. I would 
suggest you go to the swap meets, 
particularly at TRW, which is in the 
Los Angeles area. Cost for most units 
as is should be no more than $5. 
That’s the typical price I have found 
for swap meet units. And don’t over¬ 
look the local non-ham swap meets— 
there are a lot of people getting rid of 
their satellite systems. The bottom line 
is that if the asking price for an old 80- 
to-100-degree LNA is over $5, they’re 
asking too much. That is, unless the 
unit is new, from stock, and never 
used. I paid $25 for my first LNA and 
$35 for the first 12 GHz LNB. What a 
price to pay for education. 

Mark W0PMX wants information 
on the Mitsubishi M57716. I looked at 
my reference material and could not 
come up with the data. RF Parts Co., 
a 73 advertiser, lists many of the mod¬ 
ules for sale, but not the M57716. 
What Mark needs is the pinout infor¬ 
mation and spec sheet for the device. 
Does anyone out there have the infor¬ 
mation for him? He is at 4810 Indiana 
St., Golden CO 80403. I am sending 
off to Mitsubishi for data on their mod¬ 
ules, and I hope to get back to you 
soon with data. 

Well, as I write this column I am 
getting ready for the last weekend of 
the ARRL 10 GHz contest. The plan 


COMPUTER PROGRAM IN BASIC FOR COMPUTING XG 

Example of sample calculation: 

Wavelength in MM = 299780/ freq. in MHz 
Example: 28.9139 MM = 299780 /10368 MHz) 

Guide Wavelength Program 

1 REM PROGRAM COMPUTES THE GUIDE WAVELENGTH “Xg” 

2.REM OF SPECIFIED WAVEGUIDE SUCH AS WG-20 OR 16 

3 REM FORMULA USE Xg=WAVELENGTH/SQR 
(1- WAVE LENGTH/2* a) A 2 

4 REM FOR WAVEGUIDE 16 OD= 1 INCH BY .5 INCHES A= 9 INCHES 

5 REM FOR WAVEGUIDE 20 OD= .5 INCH BY .250 INCH A=.170 

6 REM PROGRAM FORMULA COMPUTES IN MILLIMETERS 

8 INPUT “DIMENSION ’A’OF YOUR WAVEGUIDE IN INCHES”.A 
10 INPUT “FREQUENCY IN MHZ “,F 

22 X=299780!/F 

23 PRINT “WAVELENGTH FOR FREQ SELECTED “,X," MM" 

24 B=2 *(25.4"A) 

65 G=X/(SQR (1-(X/B) A 2)) 

80 PRINT “Xg GUIDE WAVELENGTH IN MM “,G," MM" 

84 H=(G/4)/(25.4) 

90 PRINT “1/4 guide wavelength in inches is ",H "inches” 

94 PRINT 
96 GOTO 10 




TABLE 1. 



WR# 

WG# 

OD-inch 

ID-inch 


Freq. GHz 

WR-90 

16 

1.0 X .5 

.9 X .4 


8-12.4 

WR-75 

17 


.75 X .375 


10-15 

WR-42 

20 

.5 X .250 

.420 X. 170 


18-26 

WR-34 

21 

.420 X .250 

.340 X. 170 


22-33 

Figures for WG-16 (8 TO 12.4 GHz): 




Frequency 

10000 

10050 

10368 

10500 

MHz 

XG= 

29.978 

29.828 

28.914 

28.550 MM 

XG= 

39.703 

39.359 

37.320 

36.553 MM 

Figures for WR-42 (18 TO 26 GHz): 




Frequency 

24000 

24193 

24240 

MHz 


XG= 

12.491 

12.391 

12.362 

MM 


XG= 

15.407 

15.221 

15.167 

MM 


Formula to figure your own: 




Xg = Guide Wavelength 





Xg = X/if 

(X/2a)^ where X = wavelength in MM and 



a = Guide ID width (WG-16 = .9 inch) 





this month is to operate near our local 
area and get as much activity up and 
running as possible. I will be operating 
SSB with 10 watts power output to a 
30-Inch dish. I plan to bring my older 
system, a wideband FM unit, to be 
able to work those stations using 
wideband. This year N6IZW and I plan 
to test a video system with our narrow- 
band rigs on 10 GHz. W6VLF and 
N60YJ plan to do similar work at the 
other end of the test link. The test will 
be to attempt a two-way contact on 10 
GHz video. It’s just a preliminary test 


and I’ll fill you in on the results next 
month. 

Don’t let video operation or SSB 
operation displace wideband FM oper¬ 
ation. All modes have their place, and 
I have had lots of fun with wideband 
FM just experimenting and trying dif¬ 
ferent modes of operation. 

Well, that’s it for this month. As 
always, I will be glad to answer ques¬ 
tions concerning this and other re¬ 
lated subjects. Please send an SASE 
for a prompt reply. Best, 73 Chuck 
WB6IGP. B9 


KENWOOD 
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TS-850SAT 
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The Case of the Mystery Rig 

I'm going to assume that, because 
you read this column, you’re at least 
somewhat technically inclined. So, I can 
also assume that you have been to 
hamfests and have occasionally picked 
up a “mutr of some kind, mostly be¬ 
cause it was cheap and it looked like a 
challenge. 1 know I’ve bought things I 
couldn’t possibly use, just lor the puzzle 
they presented, or because I rational¬ 
ized I could sell them after I fixed them. 
(That almost always turned out to be a 
bad idea which resulted in my working 
for about $4 an hour.) Nonetheless, I've 
enjoyed owning some of the "mystery 
rigs” that have followed me home now 
and then, and some of them are still in 
active use in my station. 

What First? 

OK. you bought a radio or some oth¬ 
er electronic marvel for next to nothing. 
You know it doesn’t work. Where to 
start? Well, before you plug it in or in¬ 
sert batteries, consider taking a look In¬ 
side. You might be surprised at what 
Isn't in there! Recently, I picked up a 


Uniden 10 meter rig for a ridiculously 
low S10. The seller didn’t hide the fact 
that it didn't work, but I sure was sur¬ 
prised to find that the microprocessor 
had been removed. Ouch. 

If the radio looks complete, go ahead 
and apply power. One exception would 
be in the case of antique-vintage gear 
whose electrolytic capacitors might not 
have seen voltage In many years. By 
simply turning such things on. you might 
literally blow those caps to smithereens! 
A Variac is very helpful with that kind of 
equipment. Another exception would be 
if you see any signs of a short burned 
parts or a charred PC board. There’s no 
sense in repeating a disaster. 

With modern, solid-state gear, a 
Variac is a bad idea. First of all, modern 
electrolytics don’t blow up (well, not 
very often, anyway), and second, many 
devices employ switching power sup¬ 
plies or regulators, and they don’t like 
the gradual power approach one bit. 
Most just won’t work at all below a cer¬ 
tain voltage, but will suddenly spring in¬ 
to action above their thresholds, thus 
defeating the purpose of gradually rais¬ 
ing the power. And some will actually 
malfunction on low voltage in such a 
way that you think something’s broken 
when it isn’t. So, go for the gusto and 
give it the juice. Just remember, where 


there’s smoke there’s fire, and you sure 
don’t want one on your workbench; il 
you see any smoke, turn the thing off 
quickly. 

Zip 

Most likely, though, what you’ll see is 
nothing at all. Or, perhaps, the pilot 
lights or display will come on but noth¬ 
ing else will happen. Can you fix such a 
beast? 

Sure, why not? Naturally, the best 
thing you can do is get the schematic. 
For a currently available or recent-vin¬ 
tage rig. that should be no problem. Un¬ 
fortunately, many hamfest treasures are 
older or of oddball origin, and you may 
have trouble getting the data. If you 
have packet radio capability, I strongly 
suggest you put up a notice looking for 
help. 1 recently did that after I brought 
home a Santee HT-1200 2 meter 
walkie. This older radio falls into the 
worst of both categories: It’s old and it’s 
relatively obscure. Yet, within a week I 
had the diagram and owner’s manual in 
my hand, thanks to a caring ham who 
also had a broken ’1200. 

If you’ve got Ihe diagram, you should 
be looking at a fairly straightforward re¬ 
pair job. That is, if the previous owner 
hasn’t already botched the rig’s Insides. 
Unless the price is really low (as it was 
on the ’1200), I avoid any gear which 
has had obvious tampering. There’s an 
old saying about driving a car: Always 
drive as if everyone else is crazy except 
you. I feel the same way about techni¬ 
cal work: Everybody else is incompe¬ 
tent. Obviously, that isn't really true, but 
enough people are that trusting anoth¬ 
er's work is asking for big trouble. 


Which Came First... 

When exploring a broken rig with a 
muddy history, it can be hard to tell 
which problems were original and which 
were the result of incompetent repair at¬ 
tempts. Let’s examine the case of that 
Santee walkie; it’s a great example of 
what you can run into. When I got it, it 
had an obviously destroyed tantalum 
capacitor. The seller pointed to it and 
told me that “that resistor is blown. 
That’s all that’s wrong.” The component 
misidentification and the lack of the ra¬ 
dio’s back cover told me I was in for 
some real detective work. 

I hadn't yet gotten the schematic but, 
luckily, there was enough left of the ca¬ 
pacitor that I could read Its value. The 
part was charred and the top of it was 
completely missing. From experience, I 
knew that the most likely cause of that 
kind of catastrophic failure in a tantalum 
is reversed polarity. That's about the 
worst thing you can do to a radio. Uh 
oh, could someone really have made 
that mistake? 

It didn't seem likely. The battery pack 
obviously had been replaced, because 
its wires had been spliced onto the old 
connector. But, the positive terminal was 
connected to the red wire, and the neg¬ 
ative to the black, so that seemed nor¬ 
mal. Plus, the external power jack had a 
series protection diode, so reversed po¬ 
larity there wouldn’t make it to the in¬ 
side. Hmmm. I guess that cap must 
have blown for some other reason. 

More Clues 

After replacing the cap. I applied 
power to the rig through the external 
power jack. Naturally, Ihe thing didn’t 



Fast Packet Ticket! 



The PockeTwirP Winlesj Communications System 

Thinking about the move to packet radio? Or have you already tried 1200 
baud packet only to become quickly discouraged? 

At Gracilis, we’ve got the ticket to the kind of speed you’re looking for 

Using our PackcTwin system with your existing IBM®-PC or compatible, 
you’ll easily be able to communicate with other packet radio stations at rates 
of9600 or 19,200 baud. If higher speeds arc desired, the popular WA4DSY 
modem can be constructed and added to provide operation at 56,000bps. 

When you order our PackcTwin Wireless Communications System, you’ll get 
a plug-’n’-plav 9600/19,200 baud system, complete with modem and palm- 
size two watt UHF transceiver. You supply the PC and antenna— We supply 
the rest’ 

Consider these important features... 

* Exclusive use of the PC’s DMA channels provides an upgrade 
path to 1Mbps 

* A second channel is included that can be used to provide a 
separate RS-232 or RS-422 interface 

• Free software provides access to AX.25 and TCP/IP networks 

• Free firmware updates 

For information contact your distributor, or... 


Gracilis The new name in Packet Radio 

623 Palace Street, Aurora, Il 60506 Ph:(708) 801-8800/FAX:{708) 844-0183 
Email: info©gracilis,cam 

IBM li B f«glrl*r»d Irudomartt of InUmatlonel Buiintu M»chln»i Inc.; PackoTWIn I* a trademark of Grodl*. Inc. 


Computer Controlled Ham Shack for personal or club station 


Ultra Comshack 64 Duplex/Simplex Controller 


HF & VHF Remote Base & Repeater ‘Autopatch ‘Rotor Control 
‘Voice Meters^aging‘Logging*Polite Packet B.B.S. 

rev 8..$379.95 

Includes: C64 Interface,! 
disk, cables, Manual 
Add S5.00 S/H U.S.A. 
CA. address add 7.75% | 
*Ask for tree catalog!* 

'uTtra* Com Shack 64 Options 



_ iltaacBEEl _ 

| Here are Just a tew of the Ultra's advanced Features: 




PH 




M F.+VHF Remotes 1 




Mastercard*Visa*Amex*Disc | 

ENGINEERING CONSULTING 
583 CANDLEWOOD ST. 

BREA. CA. 92621 
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work. Wail a minute, the display came 
up for a second or two and then quit. A 
quick check revealed that the blown 
cap was part of a regulator circuit con¬ 
sisting of a transistor and a zener 
diode; the zener symbol marked on the 
PC board was the tip-off that it was a 
regulator. Both components were 
blown. Too much voltage? I still couldn’t 
be sure. I replaced them and tried 
again. This time, the display came on 
and stayed on, and the keypad even 
worked (I), but there still was no audio 
and no transmit Apparently, nothing but 
the micro was getting power. Scoping 
all the pins on the audio power amp 
chip showed that none had any voltage. 

I assumed that no power was getting to 
most of the rig {I was wrong, as you 
shall see). At this point the hunt be¬ 
came fruitless because, without the dia¬ 
gram, it just wasn’t possible to follow 
the maze of wires to find out where the 
power was disappearing, i put the rig 
away and nearly forgot about It. 

A Map 

When the schematic arrived, the 
chase was back on. The first thing I dis¬ 
covered was that the seemingly impen¬ 
etrable forest of wires and transistors 
was actually a fairly simple electronic 
TX/RX switching circuit. But, the Q 
numbers In the diagram didn’t match 
the ones on the board! Which transistor 
was which? Wait a minute, there’s an¬ 
other schematic in here, and it has the 
right numbers. They must have had 
more than one version of the board. 

Now that I had the correct schemat¬ 
ic, I quickly found that the transmit 
switch transistor was blown. I popped in 


another one. and the TX LED now 
worked when I pressed the PTT. I 
hooked the rig to my dummy 
load/wattmeter and keyed up. Nothing; 
the transmitter wasn't working. But I fig¬ 
ured that, if I coukj get the receiver to 
go, the rest would fall into place. So. I 
ignored the transmitter and focused on 
why I had no audio. Why wasn't that 
chip getting power? 

It Ain’t Supposed To 

Following what appeared to be the 
DC line of the audio amp chip (the big 
electrolytic to ground gave it away), I 
came to ... a transistor. I should have 
known: The amp chip wasn't getting 
power because the squelch circuit was 
keeping it turned off. Sure enough, the 
other side of that transistor had full volt¬ 
age. And, the transistor was good. So, 
there was something wrong with the 
squelch circuit. I followed the line back 
through a couple of transistors to the 
squelch output of the detector chip and 
scoped It while I turned the squelch 
control back and forth. Sure enough, it 
jumped up and down just fine. That 
meant that the detector chip was get¬ 
ting power and was. in fact, working. 
Next, I checked each of the three tran¬ 
sistors between it and the squelch tran¬ 
sistor. They were good. So were the 
two diodes. So why the heck wasn’t this 
thing working? 

Arrrgggh 

I must have spent over an hour go¬ 
ing around In circles with this Ihing. 
Then I saw It. The wire going to "point 
B," which was one end of a small coil 
connected to one of those squelch tran¬ 


sistors. was supposed to be for an op¬ 
tional tone decoder, which this radio did 
not have. That wire shouldn't have 
been there, yet there It was, going to 
the microprocessor board. And wait a 
minute, there was supposed to be a 
wire sending an “unmute" signal from 
the micro connected to another point 
only about a quarter of an inch away. 
And it wasn’t there! You guessed it; 
Somebody had broken the wire and 
resoldered it in the wrong place. I 
moved it back and. wow, the receiver 
came to life! Now I was getting some¬ 
where. 

Can You Hear Me? 

A quick check on the wattmeter 
showed that the transmitter still wasn’t 
working. The diagram showed that the 
unmute signal enabled the transmitter 
as well as the receiver, so I had hoped 
that everything would be fixed. Obvi¬ 
ously, the transmitter still wasn't getting 
power. Or was It? I had never actually 
listened for it; perhaps it was worth a 
try. 

I set the frequency to 0.52 and 
keyed it up into the dummy load while 
listening on my other rig. Son of a gun, 
there it was, dead on frequency and 
with good audiol My victory thrill turned 
to sudden defeat when I realized what 
that meant: a dead final. Yuck. Sure 
enough, the final was connected right 
across the incoming DC line, before the 
regulator. Nothing there to protect it, 
and, if the polarity had in fact been re¬ 
versed, that final would have been a 
forward-biased diode directly to ground; 
pretty much a dead short. But then I no¬ 
ticed that there was a 1 ohm resistor 


between the transistor and the DC fine. 
An ohmmeter check showed it to be 
2.6k ohms! I popped in a new resistor 
and, wham!, 4 watts out, just like it was 
supposed to be. The resistor had 
blown, protecting the transistor. 

So, the radio was fixed. Well, al- 
mosL 1 was about to consider it finished 
when I took another look at the battery 
pack. Yup, the positive goes to the red 
wire, which goes to ... I looked at the 
PC board and saw that positive was go¬ 
ing to ground. Backward. That connec¬ 
tor must not have been the original one, 
and the previous owner had just as¬ 
sumed the wire coding would be the 
same. So that was it: The radio had 
been connected backwards after all. 
Case solved. 

A Thought 

Many people assume that a re- 
versed-polarity rig will be completely 
destroyed. Certainly, reversing the po¬ 
larity is pretty destructive. Often, how¬ 
ever, the regulators and semiconductor 
switches which are directly connected 
to the DC line will blow, protecting the 
rest of the circuitry. Sometimes, as in 
this case, most of the radio will be fine 
and well worth fixing. 

The End 

I hope this little excursion has 
helped you see what you can be up 
against when you don’t know who else 
has been inside your new find. Never 
assume anything, and happy huntlngl 
Until next time, 73 de KB1UM. Hey, 
anybody happen to have the back for a 
Santee HT-1200? I have one in good 
working order that could use it. QQ 



..Have You Seen These Great NEW Products 
From Daiwa?. 


Antenna Tuners 


DAIWA 



CNW-420 - World famous Daiwa cross 
needleantenna tuner better than ever! Switch- 
able average or PEP reading, backlit cross 
needle movement. 20 and 200 watt scales. 
Built-in 2-position antenna switch. 

Covers 1.8-30MHzin 11 bands. 


CNW-727 - Dai wa’s unique high quality VHFand UHF 
it .7 antenna tunerl Separate tuner sections for popular 2 
meter & UHF bands. Handles 200 watts. 'June your 2m 
and UHF antenna systems for maximum efficiency, 
low loss! 

For Your Boat, Plane.,High Quality 24VDC * 13.8VDC 
DC To DC Converters 

SD-303FII - Attractive desktop DC-DC converter: full front 
panel swilchable voltage & current metering, convenient 
lighter socket, heavy-duty binding posts and 2 sets of spring- 
clip DC outputs! Ahefty 30 amps putput at 13.8 VDC with 20- 
28VDC input - enough for most any high power application! 


SD-4I2II - Compact, easy mount 
12amp output mobil e with the size 
and lock of a 30 wall 2m amplifier. Heavy-duty binding 
posts, lighter socket outputs. Urge heat sink and more! 


SD-416TT - Larger 16 amp output model with 
heavy-duty wrap around heal sink. Front panel 
bindingposts and lighter socket outputs. 20-28VDC 
input, plus many more features! 


Electronic Distributors Co. • 325 Mill St. • Vienna VA 22180 
•Ph.703-938-8105 «FAX 703-938-69! 1 
Available at your favorite Dealer Today! 


ID-8 Automatic Morse Station Identifier 


Compatible with Commercial, Public Safety, and Amateur Radio 
applications. Uses include Repeater identifiers. Base Station Identifiers, 
Beacons, CW Memory Keyers. etc. Great for F.C.C. ID Compliance. 

• Miniature in size, i 85"x 1.12"x0.35'’ 

• Totally R r immune 

• Ai connect ons made with micwiwature dug 3nd sock el win color coded w res attacned 

• CMOS rTK'oorxesso' to tow .fl=iage ow current operator 5?o2CVCC urregulated at 6ms 

• low tsstoren low imoedarcs adjustable emewa/e Output 0 tc A vo’ts oea* to peak 

• Crystal controlled ?o r nigh accuracy 

• Tran$miiie r PTT output (to Key transmitter while 'D is Ming sent), is an open collector 
transistor that will handle 80 VDC at 30Dma 

• Field programmable with SUPPLIED keyboard 

• Confirmation tone to indicate accepted parameter plus tones to indicate programming error 

• Ati programming is stored n 3 nor.-voiatlte EE**RCM when nay be altered at any time 

• Message sength over- 200 c^a'acte'S 'sng 

• Triage; : 0 with active T»gn or low 

• inbioit ID with active hign o r low Will hold off ID until channel «s clear 0: traffic 

• Cenerates repeater courtesy tone at ond of user transmission il enaoled 

• Double sided laoe and mounting hardware supplied for quick mounting 

• Qoeratiny temperature range. -30 degrees C to -+-65 degrees C 

• Full ere yea’ vra’rarty when returned to tns factory ?o r repair 

• Immeciafe ore day dei ve'y 


Programmable Features 

• Eight programmable, selectable, messages. 

• CW speed from 7 to 99 WPM. 

• ID interval timer from (-99 minutes 

• iD hold off timer from 0-99 seconds 

• C'A';ops frequency from <00 ftz to 3D0Q hi 

• front porch delay mienai from Q to 9 9 seconds 

• CW or MCW operation 

$89.95 each 

programming keyboard included 


i 


1 


WCOMMUNICATIONS SPECIAUSTS. INC. 

WEST TAP T AVENUE • ORANGE. C.4 «665 4?96 

r U?Uj 998-3021 • FAX (714, 974-3420 

Entire U.S.A. (800) 854 0547 • FAX (800) 424 3420 
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Photo A. The beautiful QSL of Monk Apollo SV2ASR 


Amie Johnson N1BAC 
43 Old Homestead Hwy. 

N. Swanzey NH 03431 

Notes from FN42 

I received a phone call from Dave 
Benedict W8REN of Troy, Michigan, 
one evening. I guess that isn't too 
spectacular, but he had always want¬ 
ed to know what the "Notes from 
FN42 ” meant. Well, for those of you 
who are involved in VHF/UHF contest¬ 
ing it might not be too good a ques¬ 
tion. but for the rest of you it might 
make you wonder. 

Somewhere in the "dungeon 0 I 
have a booklet from the ARRL ex¬ 
plaining the grid system of the earth, 
but it seem to be hiding, so here 
comes my simple (hopefully) explana¬ 
tion. 

The earth is divided up into grid 
squares, each measuring 10 degrees 
of latitude (600 nautical miles) and 20 
degrees of longitude (0 nautical miles 
at the poles and 1.200 nautical miles 
at the equator). Each square is given 
a two-letter designation. Each of those 
squares Is further divided into 100 
squares, each one degree of latitude 
and two degrees of longitude with 00 
in the southwest comer and 99 in the 
northeast comer. The coordinates of 
Peterborough, New Hampshire, are 
approximately 42° 52.5’N and 71° 
57‘W. Those coordinates fall into the 
FN primary square and 42 secondary 
square bounded by 42° to 43° latitude 
and 7(F to 72? longitude, thus FN42. 
Hopefully this explanation has not 
confused anyone. 

Regular readers of this column 
know I'm always trying to get others 
involved in this wonderful hobby of 
ours. I try to keep my eye out for ex¬ 
amples of people getting involved and 
report them in this column. 

One of those examples is Chris Ed- 
scorn N0CUH. Chris works at the 
Crotched Mountain Rehabilitation 
Center in Greenfield, New Hampshire. 
I remember talking to him on one of 
the local repeaters when he moved in¬ 
to the area. He was looking for some 
hams in the local area to help him 
start a ham club at the center. I am 
happy to report that he found some 
help and Is very busy developing a 
ham club and teaching those with dis¬ 
abilities the joy of ham radio. 

I attended the open house at their 
new ham shack. One room in the 
basement of a building has been 
turned into operating positions and 
meeting space. Operating the day of 
my visit were a 2 meter FM transceiv¬ 
er, a 2 meter packet station, an HF 
station, and a computer used to leam 
Morse code. There are approximately 
six operating positions with coax 
hookups and both AC and DC power 
available. 

The room was very busy that day 


and very crowded with young people 
in wheelchairs and on crutches, some 
helping with the operation of the 
equipment and others providing infor¬ 
mation to new young people who 
came to find out what was happening. 
Several of the older ham volunteers 
were there. They had traveled over 
two hours to get there, and they had 
done it many times before to help in¬ 
stall the antennas and ready the 
shack. That's dedication, folks, and 
getting involvedI 

I was very heartened to see one 
young lady in a wheelchair spell her 
name in Morse code on a practice os¬ 
cillator and to observe the joy in her 
eyes when she realized what she had 
done. WOW! What an experience! 

Do you want that same kind of joy? 
It doesn't have to come from working 
with disabled young people like Chris 
does. It can come from helping with 
classes or testing sessions, or helping 
with public service during emergen¬ 
cies or worthwhile pubftc events. Fos¬ 
ter the use of ham radio on the air Be 
positive in your attitude toward ama¬ 
teur radio. Don’t be part of a problem, 
be part of the solution. 

Finally, December is a holy month 
for many of our world's religions. I 
wish all of you the joy, peace, and 
prosperity that you deserve. May our 
world's troubles be solved and peace 
to all mankind endure. 

Happy Holidays! 73. Amie N1BAC. 

Roundup 

Mellish Reef Letter from Murray D. 
Adams, WA4DAN: Mellish Reef is lo¬ 
cated at coordinates 17° 24’ S, 155° 
5V E. Herald’s Beacon Inlet is the only 
part of the reef that remains above 
sea level at high tide—il is not much 
more than a sandbar. It's been over 4- 
1/2 years since the last Mellish DXpe* 
dition, but in January 1989 a group re¬ 
ported that the islet was approximately 
150’ wide by 800’ long. 

Since the last operation, a couple 
of major storms have passed through 
that area; hopefully things have not 
changed drastically during this inter¬ 
val. The islet is basically pear-shaped. 
The intent of our operation is to set up 
two separate, completely self-con¬ 
tained sites as far apart physically as 
possible to try to reduce adjacent sta¬ 
tion intermod. One site will be at the 
north end and the other site will be at 
the south end. 

One site will contain three HF sta¬ 
tions while the other site will have two 
HF plus one 6 meter station. They will 
strive to listen as much as possible in 
the U.S. General class bands. 

All DXpeditions have certain logisti¬ 
cal difficulties to overcome. Mellish 
Reef is no exception. Heat (there’s ab¬ 
solutely no shade) is a concern, along 
with the effects of salt spray on the 
equipment and antennas. Fitful rest on 


this type ol DXpedition is a rarity. For 
some insight on this, read the fascinat¬ 
ing account of the AHIA/Howland Is¬ 
land DXpedition earlier this year. 

The Mellish Reef team has spent 
the last six months planning and work¬ 
ing on the logistics for this DXpedition. 
We all look forward to contacting you 
from the reef. 

The callsign for the operation is 
VK9MM. The operators are: VK4CCR. 
VK2BEX, V73C, K5VT. VK2BJL, 
P29DX, WA4DAN, and G3WGV. 

We plan to operate CW. SSB, and 
RTTY. 

Power will be supplied by one 4 
KVA and two 3.5 KVA generators. 850 
liters of fuel will be transported, and in 
addition, 80 liters of oil. 

Equipment has been donated by 
Dick Smith Electronics, Coman Anten¬ 
na Co. Australia, Emtronics Australia, 
GAP Antenna Products, Cushcraft 
Corp., Heil Sound, Dunestar Systems, 
and Oklahoma Communication Cen¬ 
ter. 

On arrival, the team hopes to quick¬ 
ly get a couple of the stations opera¬ 
tional using one yagi and one vertical 
while the rest of the team is ferrying 
gear to the two sites and assembling 
antennas, tents, etc. 

The QSL manager will be Bill 
Horner VK4CRR, 26 Iron Street, 
Gyumpie OLD 4570, Australia. Please 
Include SASE/SAE + $1/IRCs. Any 
donations will be gratefully received 
and used to offset the high cost of the 
DXpedition. QSLing will commence by 
December 1, 1993. 

Many thanks to all of the major DX 
foundations, many national regional 
and local DX dubs, and literally hun¬ 
dreds of individual DXers whose sup¬ 
port has made this DXpedition possi¬ 
ble. Our primary objective is to work 
as many stations as possible and to 
give as many who need it a new coun¬ 
try. 

[As most of you DXers realize, the 
Mellish Reef DXpedition completed its 
operation severaJ months ago. This re¬ 
port did not arrive at 73 in time for ad¬ 
vance notice. I hope to receive an up¬ 
date from WA4DAN in the future .— 
Amie] 

USA/Mt. Athos Letter from Waiery 
Sawka KB2FIV: I was more than hap¬ 


py to see Father Apollo's SV2ASP 
statement printed in 73 magazine. Let 
me explain. 

About eight years ago, I visited Mt. 
Athos for the first time. 1 fell in love 
with the beauty, people, and spiritual 
values of the place. It is still a very 
unique place on our planet. I have 
been traveling there every year since, 
not as a tourist, but as someone who 
shares. I work with them, pray with 
them, and share their humble life. 

I am also a ham and faithful reader 
of 73 magazine. Through a short note, 

I learned about the existence of Father 
Apollo. After a strenuous walk through 
rough mountains, we met In the mag¬ 
nificent Byzantine Monastery of 
Dochiariou. He proudly displayed his 2 
meter rig. It was an old Kenwood and 
some wire dipoles. He loved them and 
was talking about it with gleaming 
eyes. He had problems, not only with 
the Administration of Mount Athos 
to get an operating permit, but with 
the power supply as well. The 
monastery operates the electric gener¬ 
ator only during the day for using pow¬ 
er tools. The rigid monastery schedule 
doesn't leave much time for hamming. 
The donated old Japanese generator 
is not only noisy but produces 117 
volts instead of the European 220 
volts. 

Father Apollo is working hard, long 
days and prays long nights. He is 
friendly, gentle, and always smiling. 
Two years ago disaster struck—a can¬ 
ister of cooking gas explodedl Father 
Apollo survived with bad bums of the 
face and was almost blinded! His be¬ 
ing able to see is one of the miracles 
of the Holy Mountain. And then, last 
year, there was the unpleasant experi¬ 
ence with unauthorized transmission 
of DJ6SI. With my knowledge of Mt. 
Athos and all the documentation given 
to me, I don’t have even the slightest 
doubt that il was illegal. How can the 
ARRL pass such easy judgment? 

Father Apollo’s problem might hap¬ 
pen to us, too—we can become the 
victims ol unauthorized transmissions, 
tampering with packets, etc. In my 
opinion, Father Apollo has become the 
victim, and I hope his faith in decency 
and people won’t be disturbed again. I 
am including his famous QSL card so 
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Photo B. Computer-generated picture from Okinawa. 


that others can see what they are 
missing. 

If anyone has any questions, 
please contact me: Walery Sawka 
KB2FIV, Box 290, New York City NY 
10028. 

OKINAWA 

JAPAN 

David Co whig 7J6CBQ/WA1LBP 
AmCon Naha 
FBU PSC 556. Box 840 
FPO AP 963720840 
June brought Telecom Week and a 
demonstration ol satellite communica¬ 
tions, packet radio, ham TV, ham fac¬ 
simile using the old NEC mini-fax ma¬ 
chines available cheaply here, and 
eyeball rag-chews In Urasoe City. The 
packet radio stations used the DX- 
TERM Japanese language packet ra¬ 
dio software which automatically 
switches into the display mode when it 
hits a NAPLPS videotext message on 
packet radio. It was very startling to be 
watching the kana and kanji of a 
Japanese packet message moving up 
the screen when suddenly the com¬ 
puter started to draw a full-color car¬ 
toon or map. You have probably seen 
videotext pictures on the news or 
weather bulletin channel of your local 
cable TV system. At the Telecom 
Week hamfest aspiring YL ham 10- 
year-old Toshitaka Ayaka. daughter of 
Toshitaka-san JS6KVP, told me she 
will lake the August JARL ham class 
in Naha. A video-equipped Apple com¬ 
puter generated this picture of Ayaka, 
her 6-year-old brother T6utomu, Toshi¬ 
taka-san JS6KVP and myself. 

NAPLPS attracted many followers 
in Japan, where drawing cartoons is a 
very popular hobby. CQ Ham Radio. 
Japan’s biggest ham magazine, runs 
works of art by ham cartoonists every 
month. Some of these images make It 
onto the Japanese packet radio and 


landline computer networks as 
NAPLPS images. NAPLPS image files 
are a series of graphics commands 
which the receiving computer exe¬ 
cutes to draw a picture. A nice draw¬ 
ing can be sent in a lile of 1 or 2 kilo¬ 
bytes* which would require 50 kilo¬ 
bytes or more if sent as a bit-mapped 
image. You can find NAPLPS software 
such as NALPVIEW.ZIP and other se¬ 
ries of NAPLPS programs in ZIP files 
beginning with NALP written by enthu¬ 
siastic Japanese hams such as Roy 
JM1VSP Kurashima Akihlsa on the 
AMRAD BBS (703) 734-1387, or the 
Virginia Connection BBS (703) 648- 
1841 with its super-fast modem. Look¬ 
ing at this collection of pictures and 
playing with the software will give you 
an idea of what NAPLPS is like. I 
translated the documentation from 
Japanese several years ago. Creating 
a good NAPLPS file is hard. I would 
like to blame NAPLPS but the real 
problem is that l am not an artist. 

I hope that all hams throughout the 
world are enjoying learning about the 
Okinawan culture and life. My fellow 
hams on the island are certainly enjoy¬ 
ing seeing their news in 73. 

PHILIPPINES 

Lorenzo D. Gaston DU1CHD/6 

PO Box 27 

6116 Silay City. Neg. Occ. 

Philippines 

DX stations who wish to operate 
temporarily during their stay in the 
Philippines must apply for a reciprocal 
license before bringing their transceiv¬ 
ers) into the Philippines. Section IX of 
the Philippine Amateur Radio Regula¬ 
tions states that “The NTC may autho¬ 
rize a person who is a resident and cit¬ 
izen of a foreign country to operate his 
or her amateur station while temporar¬ 
ily in the Philippines provided he or 
she is a holder of an appropriate ama¬ 


teur station license and an operator’s 
license or certificate issued by the 
government of the country of which he 
or she is a citizen and provided that 
the same country has a formal or an 
informal reciprocal agreement with the 
Philippines. He or she should be en¬ 
couraged to affiliate with a local ama¬ 
teur club for better camaraderie and 
fellowship.’ All reciprocal license call- 
signs have their original call suffixed 
by the word “portable’ or “mobile,’ fol¬ 
lowed by the appropriate DU district 
number (from /DU1 to /DU9 only, no 
/DUO). For example, N1BAC will sign 
N1BAC/DU6 or DU6/N1BAC in Ne¬ 
gros Island (IOTA OC-129) when he 
goes on a DXpedition here. [I’m ready. 
Wayne! When do we leave?—AmieJ 
NTC Reciprocal Licenses are usually 
issued with a maximum effectivity peri¬ 
od of one year and can be renewed 30 
days before the date of the expiration 
of the license. 


The following documents are re¬ 
quired when applying for an NTC re¬ 
ciprocal license: (1) Application letter 
stating your request to apply for a re¬ 
ciprocal; (2) Reciprocity agreement or 
Informal agreement with the Philip¬ 
pines. Either document should come 
from your country’s amateur licensing 
authority, certifying that it has issued 
or will issue an amateur radio recipro¬ 
cal license to citizens of the Philip¬ 
pines who are holders of Philippine 
Amateur Radio licenses and/or certifi¬ 
cates to be able to operate his or her 
amateur radio station with appropriate 
privileges while in your country; (3) A 
certified copy of your license; (4) A list 
of the transceiver(s) (brand, model, 
and serial number) you plan to bring to 
the Philippines; and (5) Certification 
from your country’s amateur radio li¬ 
censing authority stating it has no ob¬ 
jection to your operating your amateur 
radio station in the Philippines. 



COLLINS 208U-3A 

2.5 KW POWER AMPLIFIER for 2 

29.9999 MHz SSB-AM-CW using 
4CX5000A tube. RF input 25-100 
MW for rated output; auto-tune ca¬ 
pable. Includes URG-II compatible 
control modules and most manual 
copies. Requires 200-250 VAC 3 
phase 30 A; 73x33x31,1020 lbs sh. 
USED-not tested less 
4CX5000A. $4200 

GRR-18/GRT-17 RECEIVER-EX¬ 
CITER GROUP, separate Rxand ex¬ 
citer racks with URG-II Series modules for use with 
208U-3A. Also C-8364 dual control panel for frequency 
and mode functions. With manual copies except for C- 
8364. Requires 115 VAC 60 Hz; 200 lbs sh. (UPS 4 
pkgs). USED-not tested.$900 

F-197/U BANDPASS FILTER for 205-225 Mhz band; 
twin gold-plated tunable cavities each with N-connec- 
tlon. 7x2.5x9.5, 8 lbs sh. UNUSED.$30 

Pricss F.O.B. Lima, 0 * VISA. MASTERCARD Accepted. 

Allow lor Shipping • Write lor latest Catalog 
Address Dept 73 • Phone 419/227-6573 • Fax 419/227-1313 


FAIR RADIO SALES 

1016 E. EUREKA • Box 1105 • LIMA, OHIO * 45802 
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PC POWER FOR 
YOUR SHACK 


a The ultimate In amateur ra- 

LUVJlW O di 0 management software/ 

Complete logging--HF, VHF, satellite..., online 
tracking for any award, QSL management w/ 
QSL route facility, radio interfacing controls rig 
and logs VFO data, antenna rotor control, data 
terminal for all digital modes, unequaled packet 
spotting for DXCC plus zones, prefixes, and 
more, contesting with user-specified contest 
rules, full mouse support, windowed interlace 
(Windows not required), customizable screens 
and reports, superb documentation and tech 
support, grayline propagation chart, interface to 
callbook databases, and much more. Specs: 
IBM 386SX. 2mb RAM. LOGic 3 is $79. LOGic 
Jr. Is $39. Hard drive required. QSL route list 
and radio interface hardware available sepa¬ 
rately Irom PDA. Visa/MC. Free Infopakl 

Personal Database Applications, 
Dept 7, 2616 Meadow Ridge Dr, 
Duluth, GA 30136. Ph 404-242- 
0887. Fax 404-449-6687. Tech 
supp 404-417-1899. Hours 8 am- 
6 pm M-Th. 8-12 Fri. 



Now! A full-size antenna with 
low SWR from 50 to 1300 Mhz. 
The FLYTECRAFT " Model KFN 

• Model KFN features low- 
angle radiation and low SWR 
across the full range. 

• Large capture area - antenna 
is 6 ft tall and 54 in. across. 

• Heavy-duty construction, yet 
light in weight and windloading. 

• Rated 500 watts, 50 ohm 
input impedance, S0239 
connector, type N optional. 

• Quick assembly, iaeal for 
Indoor and outside use. 

• Futuristic appearance. 

Based on the design of our popular CFN, 
in use the world over. 



CIRCLE 251 ON READER SERVICE CARD 



78 73 Amateur Radio Today • December, 1993 














The NTC, in the future, may also re¬ 
quire other documents or may not re¬ 
quire all of the documents listed above, 
so please write to the Philippine Ama¬ 
teur Radio Association for the latest re¬ 
quirements months before visiting the 
Philippines. The address is: PARA 
Secretariate, G/F Remedies Bldg., 55 
A. Roces Ave., 1100 Quezon City, 
Philippines. The phone numbers are 
96-40-69 and 98-47-05. 

73. DU1CHD/6. 

TAIWAN 

Tim Chen BV2A 

PO Box 30-547 

Taipei, Taiwan 

China 

Hello, everybody! I would like to 
submit this statement about our ac¬ 
tivities and the progress of ham radio 
on this island to the readers of 73 
magazine. 

All hams are delighted to hear the 
long-awaited announcement that the 
Chinese Taipei Amateur Radio League 
(CTARL) has become the 126th mem¬ 
ber society in the International Ama¬ 
teur Radio Union (IARU) and its Re¬ 
gion ill since October 30 and Novem¬ 
ber 7. 1992, respectively. We tried hard 
over the past years to obtain those 
very memberships. We are grateful to 
all those societies over the world for fa¬ 
voring us the votes (71 votes without a 
nay, unanimous!). We are encouraged 
and believe that we will have more and 


closer relationships and cooperation 
with all concerned in the future. 

There was a celebration party held 
in the Mandarin Hotel. Taipei, on De¬ 
cember 12, 1992. Not less than 400 
hams and guests were present, and 
the buffet dinner was served from the 
evening until midnight. Special guests 
attending were Legislator V. S. Lin; Mr. 
C. Y. Chen, Director of Post and 
Telecommunications Department, 
M.O.C.; Mr. Chen Yen. Division Chief 
of International Department, M.O.F.A.; 
and many other VIPs. 

In April, the government's examina¬ 
tion for ham operators will take place In 
central Taiwan—Taichung City. We are 
expecting 2,000 or more candidates 
and Ihose passing will turn out 700 
more new stations at the end of the 
year. The continuing growth of hams 
will make it possible to hold two exami¬ 
nations every year, beginning in 1993. 

CTARL members in Taipei, Taich- 
ing, and Kaohsiung cities are in full 
swing, organized to serve the newcom¬ 
ers. Usually they supply cold drinks, 
stationery, and code practice for the 
last dash at the venue at no charge. 

The CTARL is going to re-elect the 
second-term directors and president. I 
will be retired from CTARL service, but 
will never cease to be a ham. All visi¬ 
tors from abroad should call as usual if 
they happen to be in Taipei. 

Next month I will report on the 
expedition to initiate the first BV9 on 
Quemoy Island. *** 


Amateur Software 
and Hardware for 
the Commodore User 


ART-1 : A complete interface system for send 
and receive on CW, RTTY (BaudotA ASCII) and 
AMTOR, for use wjth the Commodore 64/128 
computer. Operating program on disk included. 

$199.00 


AIR-1: A complete interface system for send 
and receive on CW. RTTY (Baudot & ASCII) and 
AMTOR, for use with Commodore VIC-20. 
Operating program in ROM 

$99.95 



AIRDISK: An AIR-1 type op¬ 
erating program for use with 
your interface hardware. Both 
VIC-20 and C64/128 programs 
on one disk $39.95 

AIR-ROM: Cartridge version 
of AIRDISK for C64/128 only. 

$59.95 

MORSE 

COACH 


SWL: A receive onfy cartridge for CW, RTTY 
(Baudot & ASCII) for use with Commodore 64/ 
128. Operating program in ROM. 

$69.95 


MORSE COACH: A complete teaching 
and testing program for learning the Morse 
code jn a cartridge. 

For C64 or Cl28. $49.95 

VEC SPECIAL $39.95 


GandG ELECTRONICS 


OF MARYLAND 


8524 DAKOTA DRIVE, GAITHERSBURG, MD 20877 
(301) 258-7373 


CIRCLE 169 ON READER SERVICE CARD 


ORLANDO HAMCATION 
RO. Box 547811 
Orlando, FL 
32854-7811 
Tel. (407) 657-9052 


if,™ Get Ready! 

1 aaj forthe 
w 1994 ORLANDO 

HamCation 

and Computer Show 

FEB. 18, 19, & 20 ORLANDO, FLORIDA 

AT THE CENTRAL FLORIDA FAIRGROl NDS 

ARRL 

SOUTHEAST DIVISION CONVENTION 


Awards Everv Hour 
Saturday & Sunday! 

Forums Galore! 

Hundreds of Swap Tables! 

License Exams! 

Computer Award 
on Saturday! 


Radio Award 
on Sunday! 

Saturday Fox Hunt 
with Award! 


*est Tailgate 
ion in Florida! 


Over 100 Acre 
Facility! 


Area Attractions Close By! 

Over 130 Commercial 
Exhibitors! 

Ladies Programs! 

Good Food! Great Weather! 

Free Parking! 

Welcome Talk-In on 146.76 
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Never Say Die 

Continued from page 4 
my own enthusiasm, and you probably 
could care less about music. Well, 
that's a shame to miss seeing or hear¬ 
ing beauty. It’s probably too late now. 
Your parents should have opened the 
worlds o! music, art, and books to you. 
Yeah, art. I've been in every major art 
museum in the world and have just 
about every book on Hopper's paint¬ 
ings ever published. Did I tell you 
about the time I was working on a 
Guggenheim grant at the Guggenheim 
Museum on Fifth Avenue? Probably 
did. 

Say, I’m beginning to ramble like 
Old Indiana Jones. Have you been en¬ 
joying the summer Indiana Jones se¬ 
ries? I particularly enjoyed the one 
where he met Sri Krishnamurti. I’ve al¬ 
ways enjoyed K’s books and used to 
go to his lectures in New York. I liked 
his philosophy, which they got across 
nicely in the Young Indiana Jones pro¬ 
gram. I suppose religious fanatics 
might be upset by his ideas. 

Speaking of religion (a no-no), a re¬ 
cent Newsweek had an interesting arti¬ 
cle about the latest scientific ideas on 
how life got started. I was pleased to 
see that there are more and more sci¬ 
entists leaning toward the Hoyle theo¬ 
ry. I think I mentioned Hoyle’s book, 
Evolution From Space, sometime 
back. I like things to make sense, and 
this does. 


If I can make some time I'd like to 
start doing a series of audio tapes 
which would discuss the music, books, 
amateur radio, and other things I’d like 
to share with others. A few die-hards 
got irritated with me at Dayton be¬ 
cause I didn’t talk about amateur radio 
the whole time. Heck, I talked for two 
hours and was only barely started. I 
did talk about my concerns about the 
ability of us continuing lo keep our 
priceless frequencies without giving 
anything much in return as a quid pro 
quo. But then I’ve been writing about 
that theme for years. I'd like to get 
around to more hamfests to talk, but 
between music and computer shows, 
plus a little work to do around here. 
I’ve boxed myself in. If I get some 
spare time I'd like to organize my li¬ 
brary and get the bam in better shape. 
And maybe chase a little DX. I was 
having fun on 10m until the sunspots 
killed it. 

As soon as I can get set up with a 
remote transmitter system I'll be look¬ 
ing for duplex contacts . . . mostly on 
20m. Oh yes, don’t forget, il you talk to 
JY1, pass along my regards, and tell 
him I’d like to help him get his educa¬ 
tional system out of the basement Jor¬ 
dan has the only school system 
they've measured that’s worse than 
ours. We’re talking world-class bad, 
which is a real shame. That's a terrible 
legacy for his people. The bright side 
is that their kids are only just a little 
dumber than ours. But we’re working 


diligently on dumbing our kids down 
even more, so who knows. 

Now, please don’t forget to write. 
Let’s at least see a QSL with a rating 
for a book, gadget, or kit. 

Ham Club Responsibilities. 

How Does Your Club Shape Up? 

In my reports to the New Hampshire 
Economic Development Commission 
and our humongous citizen's legisla¬ 
ture. I was expressing my frustration at 
their allowing excessively lousy over¬ 
priced schools, ridiculously expensive 
health care, poverty, rampant crime, 
drugs, and so on to continue . .. while 
there are some practical, Inexpensive 
solutions to all these problems. I hap¬ 
pened to look up the word "civics" In 
my dictionary. Check it out, since it ap¬ 
plies to our beloved hobby, too. “The 
division of political science dealing with 
the privileges and obligations of citi¬ 
zenship." 

It's the quid pro quo bit again. If you 
want to enjoy the privileges of citizen¬ 
ship, then you must fulfill your obliga¬ 
tions. You can mull over the many priv¬ 
ileges you enjoy as an American citi¬ 
zen. then start considering how well 
you’re handling your attendant obliga¬ 
tions. Like being an informed voter, for 
instance. If you were informed, you 
wouldn’t keep sending the same old 
crooks lo Congress, term after term 
... and then ask for term limits to stop 
you from doing this. 

So, what has this to do with ama¬ 


teur radio? The quid is our privilege of 
using billions ol dollars worth of fre¬ 
quencies as our playthings. The quo is 
our obligation to provide something in 
return, other than abuse. 

What should we be doing? Well, 
we're supposed to be a technical hob¬ 
by ... a training ground for youngsters 
... and for each other. Considering the 
complications of technology today, it’s 
difficult for us to become experts on 
everything. This is where our clubs can 
help. Suppose every club meeting 
started off with a technical talk by one 
of the members. One might explain 
how RTTY works. Another about 
SSTV. Others could explain about 
packet, satellite communications, auro¬ 
ra. moonbounce. fox hunting, and so 
on. You might assign club members 
the responsibility to learn about spread 
spectrum, digital radio, digital video, 
compression algorithms, fractal com¬ 
pression, orthogonal frequency divi¬ 
sion multiplex, and so on . . . and then 
have them explain these concepts to 
the club. Many hands make light work 
and It's exciting to learn new things. 
You might even find more hams com¬ 
ing to club meetings, and more getting 
Interested in trying new modes and 
bands. 

I keep reading all of the ham club 
newsletters I get. hoping to see signs 
that some of our clubs are taking our 
obligations as hams seriously. I'm not 
encouraged. How about your club? Let 
_ Continued on page 82 


TRIPP LITE DC POWER SUPPLIES: 
YOUR KEY TO GREAT 
COMMUNICATIONS! 


According to 73 Magazine , 
it's performance that 
never misses a beat/ 


Tripp Lite gives you: 

• Great looks and high 
performance 

• Crowbar protection 

• Excellent regulation and 
line noise isolation 

• Units available from 3 to 
60 amps 


PR Series DC power supplies are ideal 
for powering practically everything in 
your ham shack, including low band 
rigs, 2 meter and UHF radios. 



• Competitive prices 



THE POWER PEOPLE'’ 


Sample a unit today! 
Call and ask for 
Department HM 1. 


300 N Orleans. Chicago. IL 60610-4138 
(312) 755-8741 • FAX (312) 644 6505 


IQ. 

Mill Q » 

IMNWfte 

iici.iinc; 
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Why buy a TNC? 

PC HF FAX+PC SWL $179.00 


SPECIAL COMBINATION OFFER 

For a limited time. if you orde r PC HF FAX S99 (see cxjr 
other ad m th-s issue!. vou can add ou T rew and improved 
PC SWL 3 0 for SSO.dO nstead o* olt regular tow pnce of 
$9900. 

PC SWL contains tne hardware, sofrwa'e. instructions 
and frequency lists needed to allow you to receive a vast 
variety of digital broadcasts transmitted over shortwave 
radio. All you need is any IBM PC or compatible computer 
and an SSB shortwave receiver The product consists of: 
Demodulator 

Digital Signal Processing Software 
200 Page Tutorial Reference Manual 
World wide Utility Frequency List 
Tutorial Audio Cassette with Samples 

PC SWT automatically decodes Mo p se code RTTY 
AMTOR. SITOR NAVTEX and ASCII 

PC SWL lets yOw tune m cn world p r ess sendees 
meteoro'ogicai brcaocasts nam rad o ooerators coasts 
shore stations, aviation telex ana mger more digital act'on 
on the shortwave bands Why pay for anotr.er expensive 
box when a simple interface and ycur PC can do the job 1 ’ 
ADVANCED FEATURES; 

Tuning Oscilloscope 
Digital Waveform Presentations 
Auto Calibration and Code Recognition 
Continuously Tunable Filter Frequencies 
Variable Shift 

Adjustable CW Filter Sensitivity 
Unattended Capture and Printing 
integrated Text Ec ; :o-' 
integrated Lee and Da^case 
S^eii ?c DOS ipp‘-cat’cns 
Seamless Integrator with PC HF Facsun’e 
Call or wnte for our complete catalog of products. 

Visa & MasterCard welcome. 


Software Systems Consulting 

615 S. El Camino Real, San Clemente, CA 92672 
Tel:{714)498-5784 Fax:(714)498-0568 
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Never Say Die 

Continued from page 80 

me know il you run across any signs of 

life. 

Psynce 

What’s been your contribution to the 
world ... so far? It’s probably just the 
result of another bit of deformed DNA, 
no doubt resulting Irom my father 
smoking before I was conceived (it 
was Fatimas then, but it was Camels 
that eventually killed him), but I’ve al¬ 
ways had this weird urge to somehow 
contribute something to the world dur¬ 
ing my short visit. It has to be a genetic 
problem because I don't ever recall 
any philosophical discussions along 
this line with anyone in my lamily. Or 
theological either. 

Progress seems accepted as being 
beneficial, so I’ve always been inclined 
to do what I could within my limitations 
to help the world progress. My contri¬ 
butions have admittedly been minus¬ 
cule, but satisfying to me. 

How about you? Have you a feeling 
on some level that you owe the world a 
little positive push, or are you satisfied 
to be just a taker? 

There are plenty of things you could 
do which would put a little more posi¬ 
tive spin on our world. It’s probably too 
late to get you to learn to write so you 
can help others to find out about inter¬ 
esting things, or even just enjoy what 
your mind provides for them. But, be¬ 


ing a ham. there are a ton of scientific 
areas you could research and help pio¬ 
neer. You’ve got a basic understanding 
of technology which could be put to ex¬ 
cellent use. If you don’t, you should 
have. That's part of your ham respon¬ 
sibility. I hope you haven’t been cheat¬ 
ing on this. 

One area wide open for scientific in¬ 
vestigation, one which doesn't even 
have to be expensive to pioneer, is the 
field of subtle energies. I like the term. 
I recently attended a conference in 
Monterey on the subject and was im¬ 
pressed with the progress that’s being 
made. But even more, I was excited to 
find that this is such a new scientific 
field that almost anyone can gel Into it 
and produce worthwhile data. Yet I on¬ 
ly ran into one ham at the conference. 
Tsk. 

Subtle energies? What’n hell are 
they? That’s the great part... no one 
really knows much yet. 

Scientists have always been un¬ 
comfortable with anomalies. They real¬ 
ly hate extra sensory perception and 
psychokenlsis. They hate 'em so much 
that most scientists refuse to acknowl¬ 
edge that anything of the kind exists. 
Pathological skeptics. Having had 
enough proof in my own life that some 
sort of instant communications is pos¬ 
sible over large distances; having had 
enough fortune-tellers read my tea 
leaves with incredible accuracy; and 
having read a hundred or so books 
about other carefully researched cas¬ 


CALL NOW! 1-800-377-2339 


REPEATER MAPBOOK 

NEW! 


REPEATER MAPS 



2M MAP 
NOW 
FULL 
COLOR! 


Use the QUICK-N-EASY 
REPEATER MAP to find the 
repeater you are looking for! 
HIGH QUALITY laminated 
plastic card with map of your 
state (California residents 
specify North or South CA) 
with 2m repeaters on the 
front and other bands on the 
back. Because it’s 

laminated, it's tough and 
rugged. YOU’LL LOVE IT! 
a 0 Ar includes: 

S 4 UK 144 MHz 220 MHz 
Yy«/V 440 MHz 900 MHz 

PER CARD 1.2 GHz 
ORDER 3 CARDS FOR JUST $10 



1993-94 

INCLUDES: 
lOM, 2M 
220 MHz 
440 MHz 
900 MHz 
1.2 GHz 


Our quality Repeater Maps are now 
available In book form! That’s right, 
our new book includes all U.S. 
States, all Canadian Provinces, 
Mexico, Central America and the 
Carribbean! Maps show city 
location, repeaters, highways, ham 
dealers, and tourist information! 
PERFECT FOR TRAVEL! More than 175 

WIDER TODAY! $ 9.95 


<Z2>K€Gionai kepeajer map guides 


A whole new way to 
enjoy our map cards! 
The regional guide 
includes six laminated 
state cards, spiral bound 
for easy use. very 
handy, and super for 
regional travel!. 

. plus $ 1.00 s/h£Q Ok 

jCCXOft/LAMINATED V / ./ V 


, AVAILABLE 
n-AK.toA, OR, ID. MT, NV 
#2- AZ. CA, HI, NM, NV, TX 
#3- CO, MT, ND, SD, UT, WY 
#4- IA, KS, MN, MO, NE, OK| 
#5- AL AR, LA, MS. MO. OK 
#6- AL, GA. FI, I A, MS, TN 
#7- KY, MD, NC, SC, VA, wv 
#8- IL, IN, KY, Ml, OH, Wl 
#9- DE. MD. NJ. NY, OH. FA 
#10- CT ME MA NH M VT 


FBenterprises 

23801 NW 1st Ave. 
Ridgefield, WA 98642-8830 


CALL TODAY! l(i 

_ Dealer Inquiries 


3) 377-2339 

toms 


QUICK-N-EASY 

SHORTWAVE 

New book includes 

everything you need 

to know To have fun 

with shortwave radiol 

Great book for 
beginners and also 

experienced listeners 

ORDER TOPA77$ 9.95 


CATALOG $2 

REFUNDED WITH PURCHASE 


CARD ORDERS 
A DD 5<K SHIPPIN G 

. BOOK ORDERS . 
I ADD $3100 SHIPPING I 
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es. I've been impatient with scientists 
for so blindly ignoring ail this data. 

Reincarnation, the soul, past lives, 
out-of-body and near death experi¬ 
ences, UFOs, and so on are all scien¬ 
tifically unexplainable, despite endless 
detailed reports substantiating their ex¬ 
istence. Of course one problem is the 
profusion of charlatans, both intention¬ 
al and uninlentional, taking advantage 
of the situation. Another is that even 
some of the better mediums fudge at 
times, trying to make up for the unpre¬ 
dictability of their gifts. 

Despite the seemingly endless 
number of scams, many centered in 
La-La Land (aka Southern California), 
often dressed up in scientific-sounding 
baloney, down there somewhere there 
may be some important break¬ 
throughs wailing for you to lift the right 
rock. As a registered skeptic I enjoy 
the hokum about scalar physics, sub¬ 
liminal tapes, hemisync tones, and so 
on. If you do gel involved with this high 
weirdo stuff, try not to get swept up as 
a believer. 

So I’ve put psy and science togeth¬ 
er to describe a still almost virgin field 
which is out there ready to be ex¬ 
plored. Psynce. I like that better than 
pscience. If you can harness psy, you’ll 
have it made. ESP, clairvoyance, psy- 
chokenisis. Wowl It’ll be a lot easier 
finding out how this stuff works than 
trying to disprove it, where you have 
millions of people who’ve had psychic 
experiences to face. The last statistics 


I saw claimed that over 67% of Ameri¬ 
cans have had a psychic experience. 
So let’s kick some sand in the face of 
the scientists who won’t even try to 
explore psi and the other anomalies 
they're ignoring. My experience in 
Monterey is that you are not going to 
be alone. 

Yes, there’s a need for an honest 
communications medium ... a publi¬ 
cation ... to help this new field devel¬ 
op. But with many of the potential ads 
being for unproved products and ser¬ 
vices . . . and I’m being very kind with 
that description .. . it’s probably still a 
little early for a magazine. And where 
would I ever find people to honestly 
evaluate the products so we’d know 
what really works and what’s baloney? 
Heck, science doesn’t even have a 
clue as to how the placebo effect 
works. 

So here's a field where the frontiers 
are stilt accessible. How does 
acupuncture work? How does ESP 
work? Where does herbal medicine fit 
in? Can rainmakers make rain? What 
about dowsing? There’s a whole world 
of weirdness out there which needs 
honest investigation. So, if you have 
any pioneer spirit, and would like to 
contribute to the world, there’s plenty 
to do. 

Considering the state of scientific 
research today, you really couldn't ask 
for a better situation for the Indepen¬ 
dent researcher. You see, the modern 
scientist’s success is measured by the 


Number 25 on your Feedbac 

Dealer directory 


DELAWARE 
New Castle 

Factory authorized dealer! Yaesu, ICOM, 
Kenwood, Ten-Tec, AEA, Kantronics, DR- 
SI Mfg., Ameritron, Cushcraft, HyGain, 
Hell Sound, Standard Amateur Radio, 
MFJ, Hustler, Diamond, Butternut, As- 
tron, Larsen, and much more. 
DELAWARE AMATEUR SUPPLY, 71 
Meadow Road, New Castle DE 19720. 
(302) 328-7728. 

NEW JERSEY 
Lodi 

North Jersey's newest Two Way Radio 
and Electronics Dealer is now open. 
Sales of Ham, Business, Marine and C.B. 
two way equipment as well as Scanners, 
Shortwave. Electronic Kits, Antennas, 
Books, Cable Boxes and more. Friendly 
service and low prices. Advanced Spe¬ 
cialties, 114 Essex Street, Lodi NJ 
07644. (201) VHF-2067. 

NEW JERSEY 
Park Ridge 

North Jersey's oldest and finest Short¬ 
wave and Ham Radio Dealer. Three min¬ 
utes from Garden State Pkwy and NY 
Thruway. Authorized Dealers for AEA, Al¬ 
pha Delta, Diamond, ICOM, Japan 
Radio Company, Kenwood, Vectronics, 
Yaesu, Ham Sales, Lee WK2T. GILFER 
SHORTWAVE, 52 Park Ave., Park 
Ridge NJ 07656. (201) 391-7887. 

NEW YORK 
Manhattan 

Manhattan’s largest and only ham Radio 
Store, also full line of Business, Marine, 
Aviation, Shortwave Radios and Scan¬ 
ners. and Cellular Phones and Beepers. 
Large selection of Books, Antennas, Test 
Equipment, coaxial cable and parts. Full 


Service Repair Lab on premises. Our 
44th Year . . . We carry all major lines: 
MOTOROLA, ICOM, KENWOOD, YAE¬ 
SU, BENDIX-KING, ASTRON, AEA, 
SONY, PANASONIC, MFJ, CCTV CAM¬ 
ERAS AND MONITORS, BIRD 
WATTMETERS, FREQUENCY COUN¬ 
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number of papers published. Being 
published results in grants, prestige, 
larger laboratories, and positions on 
decision-making committees. 

One thing scientists know is that it 
is much easier to publish papers that 
don’t challenge the present orthodoxy. 
As a result, few career scientists are 
interested in investigating anything 
which might cast a doubt on estab¬ 
lished beliefs. So they work over and 
over on smaller and smaller areas, and 
those generous grants keep acoming. 
The end result Is that science today 
has lost its spirit of adventure . . . and 
that leaves a wide-open opportunity for 
the amateur. 

If you look back on history, almost 
all of the major breakthroughs in sci¬ 
ence were made by amateurs. And 
most of them had to fight the en¬ 
trenched scientific community of the 
day. It took years before scientists rec¬ 
ognized the work of Max Planck and 
quantum mechanics. As Planck point¬ 
ed out. his new theories were not ac¬ 
cepted by the scientists of his day, it’s 
just that eventually the old scientists 
died. 

There are whole worlds of science 


will be appointed as an FCC Commis¬ 
sioner who has at least a slight grasp 
of communications and is not just 
reaping a political reward. As a result, 
the legitimacy of our exclusive rights to 
several billion dollars worth of public 
radio frequencies might be challenged. 
My proposition is simple: I suggest we 
spend a little time building at least a 
feeble leg to stand on should such a 
day of reckoning surprise us. 

You might want to suggest this to 
your ARRL directors and see how far 
you get with them. Something like this 
might give you a hint as to how much 
of a voice you really have with the 
League. 

Fortunately, past Commissioners In 
recent years have been too wrapped 
up with avoiding more mighty matters 
to notice us. so we've been sailing 
along In the foolish belief that it Is our 
good works that have preserved our 
hobby. My thesis is that we’d better 
damned well re-invent our hobby be¬ 
fore the Commissioners notice that 
we’re no longer paying our dues. 

I’ve been enjoying what is essential¬ 
ly another generous government hand¬ 
out .. . the use of our bands ... but I 


not using and figure which senators 
and congressmen will have to be 
bribed to get those frequencies more 
productively allocated. Less than one 
million dollars invested in the right con¬ 
gressional re-election campaigns could 
free up several billion dollars worth of 
Channels. Our government is famous 
for outstanding bargains when it 
comes to congressional bribery. And 
who were some of the biggest collec¬ 
tors of these bribes in the recent past? 
Secretary Bentsen and VP Gorel 

Hmm. come to think of It, I've been 
a registered lobbyist for around 20 
years or so. Maybe there are some 
companies who’d like to have some 
help in getting tons of radio channels 
so they can sell the equipment to use 
them? No problem, I know exactly how 
to go about it 

In my past gloom and doom editori¬ 
als I’ve suggested a new reason for 
our existence, other than the dubious 
proposition that well, we were a help 
many years ago. We have to remem¬ 
ber that gratitude Is one of the least felt 
of all human emotions and slop betting 
our whole hobby on it. I've recom¬ 
mended that we establish ourselves in 


this line. I’d like to see the main dub 
activity be the promotion of the hobby 
instead of just a meeting place for old- 
timers to kvetch about how bad the 
bands have gotten lately, what with all 
those lousy no-coders and everything, 
and how we need to raise the entry li¬ 
cense to 50 wpm, not get rid of the 
code, and keep out the damned riff¬ 
raff. 

In the days before the ARRL’s In¬ 
centive Licensing proposal to the FCC, 
we had over 5,000 school radio clubs. 
Now we have only a few hundred left. 
So what I'm proposing as a major ham 
club activity is the re-establishment of 
school radio clubs, under the guidance 
of local ham clubs. 

The school clubs should meet at 
least once a week. The youngsters 
would be invited to attend the local 
ham club monthly meeting where there 
would be show-and-tells on all of our 
main ham activities, such as DXing, 
CW, packet. RTTY, SSTV, repeaters, 
QRP, satellite communications, moon- 
bounce, ATV, foxhunting, and so on. 
Then how about a short technical talk 
on AC, DC, tuned circuits, antennas, 
feedlines, and so on? 


(and psynce) that are wide open for 
anyone with the guts and a never-say- 
die attitude. 

Saving Amateur Radio 

In line with my normal gloom and 
doom approaches to our hobby. I fear 


keep wondering how long it’s going to 
be before the piper comes around, 
wanting to be paid. One of these days 
some Japanese firm pushing a new 
satellite communications system is go¬ 
ing to need some channels for the ser¬ 
vice and is going to start looking close- 


the role which was so successful for us 
in the 1950s, as the major supplier to 
our country of high-tech career-orient¬ 
ed youngsters. 

In line with this I’ve been encourag¬ 
ing ham clubs to not just accept 
youngsters, but to go out and get 


If there a half dozen schools in your 
area, each might have 20-30 mem¬ 
bers, and you might be able to get 
maybe 10 from each school club to 
come to your club meetings, if you 
keep 'em interesting. If we only got five 
new hams each per year out of 50,000 


perhaps by accident, someone ly at all those lovely megahertz we're them. I’ve some further ideas along school radio clubs, we’d be adding 
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250.000 new hams a year to our hob¬ 
by. and you’d make ft much more diffi¬ 
cult for me to zip down to Washington 
and sell out our bands to the highest 
bidder. 

I wish I were exaggerating about 
how easy it would be to take hundreds 
ol megahertz away from us. And just 
one attack like that could get the FCC 
to thinking about how much trouble we 
are and how Ifttle we offer In return for 
all that aggravation. The next thing you 
know, pffft. Say. who could we sell our 
old ham rigs to? I suppose we could 
put ’em up on 11 meters and join the 
happy HFers. Yet, considering the so¬ 
phistication of today's direction finding 
technology, I dun no. 

How much is your ham ticket worth 
to you? Would you sell it for $100, with 
the understanding that you’d never op¬ 
erate again? How about a $1,000? 
What’s your price? Okay, I know 
you’ve got a price, so we’re just hag¬ 
gling. Let’s say that the average ham 
will sell out for $10,000. Then, how 
much would you be willing to pay to 
get a license? How much are your 
ham privileges worth to you? 

Some DXers think nothing of 
spending $100 just to gel a new coun¬ 
try. We’ve had hams travel around the 
world making a business of this. No 
“donation,” no QSL. I’ve been ham¬ 
ming for so many years I can remem¬ 
ber when a “Green Stamp" was a dol¬ 
lar bill. Now, if you want that rare DX 
QSL you’d better enclose a $20 bill. 


If your amateur radio license has a 
value for you, how much would you 
pay right now to preserve your privi¬ 
leges? Would you spend $10 a year? 
$50? $100? Yes, I know, you’re a 
member of the League and they’re 
supposed to be preserving the hobby. 
Other than threatening to sue the FCC 
every now and then, in what way are 
they doing this preserving? I haven’t 
seen them doing diddly to get our 
crummy bands cleaned up. And that 
despite the creative ideas I’ve pro¬ 
posed to help them. Too much trouble. 

I guess. Let's wait until the FCC really 
gets fed up with the mess we're mak¬ 
ing and then sue them if they try to 
give our frequencies to some outfit will¬ 
ing to buy them via generous gifts to 
Congress. 

No, I don’t know of any other outfit 
doing what needs to be done either, 
despite there being several almost In¬ 
visible “national" ham groups. And no, 
I’m not asking for donations. If I get a 
big need for money I can go to Sony 
and explain how for maybe as little as 
$20 million I can get them 20 MHz of 
choice microwave channels. Oh, make 
that $50m, they’ve got the bucks and 
I’ll need a little extra to do the usual 
hidden video ol my talks with 
Congress’ best. That’ll give me some¬ 
thing to show at hamfests. 

I suppose I’d better put a little dis¬ 
claimer in here, just In case someone 
is dumb enough to think I’m serious. 
We don't give IQ tests as part of the li¬ 


cense exam, so now and then I get 
some really weird letters. I’m often 
tempted to try and explain that at times 
I use irony, sarcasm, and even whim¬ 
sy, to get across a point. 

So no, I’m not here with my begging 
bowl in hand. But instead of asking 
you for money, I am asking you to 
cough up some time. Time to either get 
your local ham club to get into action 
or to put together a putsch and take 
the club over so you can get some¬ 
thing done. Sure, I wish you’d con a 
few of your friends into getting 73. If 
every reader recruited one more read¬ 
er. we’d knock the socks off QST. 

But I know what’s going to happen. 
You’re going to tell me you don’t agree 
with everything I write and not chance 
any put-downs from friends who hate 
Wayne Green. Hate lovable old me? 
Lovable old “a spade is a spade" me? 

I suppose they're still mad at me for 
trying to get them to stop feeding that 
lard pile hanging over their belts, and 
trying to embarrass them into saying 
something of interest during QSOs. 

Please let me know how you’re do¬ 
ing on getting school radio clubs going, 
and send some pictures of the kids 
you con into trying our hobby. If I don’t 
see pictures I’m not going to believe 
you're doing anything. 

Extraordinary Science Conference 

While l was attending a Subtle En¬ 
ergies Conference in Monterey (CA), I 
came across a promotion piece for a 


science conference in Colorado 
Springs. So naturally I zipped out to 
see what this was ail abouL The pro¬ 
motion promised all kinds of dumb sci¬ 
ence scams, but hey, if even one 
turned out to be worthy of investiga¬ 
tion. it would be worth the trip. 

The conference surprised me. First, 
the place was packed with hams. Wall 
to wall. They even had a ham rig set 
up and running, generating a comfort¬ 
ing sideband garble In the background 
of their amplifier system for the speak¬ 
ers. Secondly, the hams weren't 
kooks. Third, some of the conference 
sessions were very interesting and 
well done. A couple of them almost got 
me excited. Alas, most of the rest were 
crackpots. I get annoyed when some¬ 
one has this great Invention ... but 
darn, the prototype got busted on the 
way to the show ... It was working just 
a few days ago. The chap then ex¬ 
plains that he doesn't have any of 
those old letters after his name. After 
about one minute of talk I knew that 
anyway. Further, I knew right away that 
he’d never even bothered to learn the 
fundamentals of electricity. 

So I sat through three days of poor¬ 
ly done videos and non-working 
demonstrations of preposterous ma¬ 
chines. You start it with a battery and 
it'll generate a zillion watts of power. 
Sigh. 

One of the bright spots was the 
opening speaker who talked about the 
experiences he’d had as a dentist with 
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At the Colorado Springs Extraordinary Science Conference. Standing (left to 
right): Tony Chellemi KD61FC, Covina CA; Bill Wysock N6UXW ' Monrovia, CA; 
Rosalie Sorrell KD6KSG, Covina, CA; Skip Juhasz WB2UFV, Colorado Springs, 
CO: and Jim Hardesty N2DRT, Ithaca, NY. Seated (left to right): W2NSD: Mike 
Dipersio KC2Q. Bradley Beach. NJ. 


amalgam fillings and nickel crowns. I'll 
try to get his book for you and make it 
available through Uncle Wayne's Book¬ 
shelf. If you, or anyone you know, has 
any fillings or crowns, you’ve better 
read this book ASAP; It's All In Your 
Head by Hal Huggins DDS. These 
could well be causing you all kinds of 
miseries. The 50% mercury in those fill* 
ings leaches out into your system. It's 
enormously poisonous and can cause 
Parkinson's, leukemia, multiple sclero¬ 
sis. diabetes, and so on. Life is tough 
enough without your having a mouth full 
of poison feeding into your system. 
Touch a sensitive milliammeter to your 
tooth filling and your tongue and see 
how much current your tooth batteries 
are generating. And when a battery 
generates voltage, some of the metal in 
the battery goes where? Into you, that's 
where. So why doesn’t the ADA stop 
dentists from putting in amalgam fill¬ 
ings? If they ever admit the liability it 
could cost dentists billions. So dentists 
are continuing to poison us. 

One of the most interesting and visu¬ 
al of the talks was by Bill Wysock 
N6UXW, who showed off a Tesla gener¬ 
ator which flashed sparks for about 10 
feet. If you’ve gol a few bucks and 
would like to experiment with ultra-high 
voltages, you might want to look up Bill. 

I was disappointed that so few In the 
audience spoke up to point out that the 
speakers were ignorant about their sub¬ 
jects. But then, I didn’t either. I didn't 
know how to ask questions of someone 
with a power generating device who 
wasn't really clear about the difference 
between a volt and a watt. Most of 
these characters were looking for mon¬ 
ey to finance their work. 

But there were enough interesting 
ideas there to keep an inquisitive ham 
busy for months. And some ideas could 
be developed into practical devices. As 
I pointed out to some young hams who 
were watching all this with eyes bug¬ 
ging, all you have to do is spend a few 
weeks learning the basics of electricity 
and you’ll be ready to tackle some of 
these projects. AC and DC theory isn’t 
difficult. Nor are motors and generators. 
And learning is exciting. 

I might not have zipped out to Col¬ 
orado Springs for the conference if the 
Second Annual Boulder Ragtime Festi¬ 
val hadn't been on the same weekend. 
The two cities are only aboul an hour 
and a half drive apart, so I did the con¬ 
ference all day and then drove to Boul¬ 
der for ragtime concerts at night. 

Scott Kirby had driven up there from 
New Orleans, where he plays on the 
streeL Scott’s now being introduced as 
the foremost interpreter of Scott Joplin 
in the world. He draws standing ova¬ 
tions. He’ll be giving some concerts in 
San Jose in November, and later at the 
Fresno Ragtime Festival. 

The disappointing thing for me about 
many of the ragtime festivals Is that 
most of the perlormers seem to pride 
themselves on discovering long-lost 
rags to play. The reason they were lost 
is that they never were any good. Like 
all popular music, only about 1% is 
worth hearing twice. But oh, that 1%! 
The good rags are fantastic and addic¬ 


tive, but I doubt there are much more 
than a hundred of them that are winners. 

So these performers exhume the 
dead and foul up the festivals. They’re 
tired of playing Joplin’s “The Entertain¬ 
er” and “Maple Leaf Rag,” but guess 
what the audience wants to hear? They 
want to hear the good stuff over and 
over. There are about 20 of Joplin’s 
pieces that bring tears to my eyes. 
They're what I want to hear. 

The other superb performer at Boul¬ 
der was Frank French. I’ve gol to get 
him up to my studio and do a few CDs 
for you of him playing Gottschalk and 
Nazareth, and doing some of his mono¬ 
logues. If I can get you to try my Kirby 
CDs and a couple of French, you’ll see 
why I'll fly to San Jose and Ihen drive to 
Fresno to hear them perform. Or to 
Boulder. 

Kirby recorded “More Damned Good 
Rags” in my studio this summer, plus 
some ol his own rags. And he’s got 
some corkers. 

Well, I had a great time at Colorado 
Springs at the conference and meeting 
the hams there, plus the concerts in 
Boulder. It was a great weekend. And if 
you old-timers would pay attention, you 
could meet me at things like this. You 
can buy a year’s pass on Continental 


Airlines if you’re over 62 ... which most 
of you are by now. The pass costs 
about $2,000 and lets you fly once a 
week for a year. For $2,000 you can fly 
first-class all year. Yes, Continental flies 
to Dayton. So Sherry and I zip out to 
Las Vegas for the CES show, then As¬ 
pen for some skiing, and to various 
hamfests, electronic, computer and mu¬ 
sic shows. I have my Macintosh Power- 
Book with me, so I’m able to work wher¬ 
ever I am. 

I've been under some pressure 
from friends to check into some net¬ 
works, but I've avoided ’em so far. They 
can be time-consuming. Sherry checks 
into Prodigy, if you have any traffic for 
me. The new Prodigy rates seem to 
have their customers dropping out by 
the thousands. 

Learn To Write 

It's unfortunate that our schools 
don't teach kids to write. Oh, they can 
put a few words on paper, but that’s not 
really writing. Writing takes some skill, 
and that means you need to learn how 
to do iL I don't recall ever being taught 
how to write, and I notice that the re¬ 
cent books about our school system 
have the same complaint. If you could 
see the mail I get you'd get a better 


idea of how poor American writing skills 
are. 

Yes. it takes some practice and 
some education, but once you learn it is 
fun to write. I’ll bet you have a book in 
you, if you’d just let it come out. So get 
a laptop computer and one of the 
cheaper laser printers and make it 
easy. I’ve tried a bunch of laptops and 
like the Mac PowerBook best. And 
they’re available used for peanuts these 
days. I bought a 4/40 Model 140 for un¬ 
der a kilobuck. That's with 4 megs of 
RAM and a 40 Mb hard drive. That 
should handle anything you’ll need. 
With it you can answer mail in a couple 
minutes. You can write spec sheets, 
ads, manuals, newsletters, and even 
that book. Maybe some articles lor 73? 
Once you try a laptop you’ll never go 
back to a typewriter again. Or a pen. 

An apology. 

Apparently I have innocently offend¬ 
ed one of the more militant homo-hams 
by my comments about homosexuality 
in my October editorial, in which I men¬ 
tioned that I don't condone pedophilia 
. . . they’re messing with children. The 
W5YJ Report gaily leaped to defend 
homosexuality, writing: "Clearly, his 
behavior is abnormal... Green is lo be 
pitied." 

I'm not sure I’ve ever made any 
claims of being normal. I’m just not that 
deceptive. But no, I'm not normal. I 
don’t sit home like most normal people, 
with a six-pack watching ball games on 
TV and eating pretzels. I don’t even like 
beer, pretzels, or ball games. No one is 
going to call that normal, I hope. I apol¬ 
ogize if I offended any child molesters 
with my editorial. 

On the other hand, I sit on the bed 
and put my pants on both legs at the 
same lime, just like everyone else, so 
there are many normal things aboul my 
life. And, like any true-blue ham, I’ve 
been active on OSCAR, have worked 
over 300 countries, helped pioneer 
NBFM, was an early user of SSB. 
RTTY, SSTV, and 6m. have made some 
unbeaten microwave records, have won 
all the bigger ham contests for my sec¬ 
tion, have DXpeditioned from dozens of 
rare countries, have done moonbounce 
work, have sat patiently through end¬ 
less roundtables, have kerchunked 
thousands of repeaters, and have 
helped tens of thousands of hams pass 
the stupid code test with my superb 
code tapes, which I just happen to think 
are belter than any others anywhere. 
Only my overweening modesty pre¬ 
vents me from telling you how great I 
think they really are. 

Well, as they say, any publicity is 
good publicity, so I appreciate what at 
first glance seems like just one more 
wearisome Green-bashing attack by 
W5Y1. I also appreciate the letters Irom 
other homosexual hams apologizing for 
the hysterical and unwarranted attack 
on me by a lone over-motivated gay 
activist. 

One more thing ... I do wish that 
W5YI would not encourage hams to 
sue hams, even though it makes won¬ 
derful grist for his pinko paper and 
no doubt sells subscriptions. Q 
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FARIBAULT, MN The annual 
Courage Center Handi-Ham Winter 
Hamfest will be held at the Eagles 
Club, starting with registration at 8:30 
AM. Flea Market. Handi-Ham Equip¬ 
ment Auction. Talk-in on 19/79. Con¬ 
tact Don Franz W0FIT t 1114 Frank 
Ave., Albert Lea MN 56007. 

DEC 5 

HAZEL PARK, Ml The Hazel Park 
ARC will hold its 28th annual Swap 
and Shop, from 8 AM-2 PM, at Hazel 
Park High School, 23400 Hughes St. 
Talk-in on 146.64- (DART). Contact 
HPARC, Box 368, Hazel Park Ml 
48030. 

SPECIAL EVENT STATIONS 

DEC 3-5 

SAN ANGELO, TX The San Angelo 
ARC will operate Station W5QX to 
celebrate Christmas at Old Fort Con¬ 
cho, from 0001Z Dec.3rd-2000Z Dec. 
5th. Frequencies: Lower General por¬ 
tions ol 40, 20 and 10 meters. For a 
certificate, send QSL with contact 
number and a 9 x 12 SASE to: 


W5QX. PO. Box 4002, San Angelo 
TX 76902. 

DEC 4 

FLINT, Ml The Genesee County RC 
will operate W8ACW 1200Z-2400Z, to 
celebrate their 60th Anniversary. Op¬ 
eration will be in the General 80-15 
meter phone subbands, the Novice 10 
meter phone subband, and 2 meters. 
For QSL, send QSL and SASE to 
GCRC, PO. Box 485, Flint Ml 48501. 
KALAUPAPA, HI Kalawao County 
will be on the air, with several SE Sta¬ 
tions operating from the site of the 
Hansen’s Disease Hospital, and the 
historic lighthouse. Phone, CW, and 
digital activities are planned for all 
bands, including the Novice sub¬ 
bands. Look lor us at the lower por¬ 
tion of each subband. Listen for 
AH6IO, AH6IN, AH6KY, AH6KX, and 
others, For a commemorative QSL 
card, please send your card and an 
SASE to the home address of the op¬ 
erator contacted. 

DEC 11 

HOLLY, Ml The Fenton Area ARA will 
operate KB8MBJ 1400Z-2400Z, dur¬ 


ing the annual Charles Dickens Festi¬ 
val. Operations will lake place be¬ 
tween 28.300/.500 MHz and in the 
General portions of the 20 and 40 me¬ 
ter phone subbands. For a special 
card, send your QSL and #10 SASE 
to Bill Coale KB8MBJ\ 605 S. Broad 
St., Holly Ml 48442. 

DEC 11-12 

TROY, NY The Troy ARA announces 
its 2nd annual RTTY Sprint. The con¬ 
test period this year will be from 2100 
UTC Dec. 11 th-0100 UTC Dec. 12th. 
Scoring and bands will be the same 
as the ARRL RTTY Roundup. Logs 
should be submitted by Jan. 17th, 
1994 to BUI Eddy NY2U, cJo TARA, 
2204 22nd St., Troy NY 12180. 

DEC 18 

PERRIS, CA Hams of the Orange 
Empire Railway Museum will operate 
KC6TKT and other calls 1900Z- 
2359Z, to celebrate their annual North 
Pole Limited Steam Train operation. 
SSB: 28.330 MHz. For OSL, send 
QSL and #9 SASE to OERM, PO. 
Box 548, Perris CA 92572-0548. 


DEC 18-19 

NAZARETH, PA The Delaware- 
Lehigh ARC will operate W30K 
1400Z-0200Z Dec. 18-19, from the 
twin Christams cities of Nazareth and 
Bethlehem PA. Frequencies: 3.965, 
7.265, 14.265, 21.365, 28.365. For a 
certificate, send QSL and SASE to 
DLARC, RD4, Greystone Bldg., 
Nazareth PA 18064. 

DEC 30-JAN 1 

PASADENA, CA The Relay Repeater 
Club will operate Station WB6BNJ, 
from the Wrigley Mansion, Dec. 30th- 
Jan. 1st. from 1600Z-0200Z each day. 
Primary frequency will be 28.460 MHz. 
Secondary frequencies: 21.335 MHz 
and 14.260 MHz. This event is in con¬ 
junction with the 105th Anniversary of 
the Tournament of Roses. Amateurs in 
Calllomia/Nevada can contact the Sta¬ 
tion on 2 meters through the 147.21 
repeater, on the half hour, or on 220 
MHz, via the Condor Connection, on 
the hour. For a certificate, send a QSL, 
with contact number and a 9 x 12 
SASE with 58 cents postage, to Relay 
Repeater Club, PO. Box 660081, 
Arcadia CA 91066-0081. Q 



Serving The LORD 
Since 1987 



THE POWER STATION 

The POWER STATION is a 12V x 6.5 AmpHr gel-cell 
battery complete with voltmeter, wall charger and a 
cord for charging via automobiles. It will power most 
HTs at 5 Watts for 2-4 weeks (depending upon how long-winded you 
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50 
(at SOW). There are no hidden costs, all you need is your mobile, HT 
power cord or cigarette lighter adapter. 


The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 
6V, or 9V output can be used separately for CD players, Walkmans, etc. 
THE POWER STATION can be charged in an automobile in only 3 hours, 
or in the home in 8 hours. The charger will automatically shut off when the 
battery is completely charged, so you can charge it even when it has only 
been slightly discharged, (unlike Ni-Cads that have memory). Our charg¬ 
ing circuit uses voltage sensing circuitry, other brands are timed chargers 
which always charge the battery a full cycle, this damages their battery 
and shortens its* life if it only needs a partial charge. The POWER STATION 
has a voltmeter that shows the exact state of charge of the battery, not 
worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD.” The 
voltmeter can even be used to measure voltages of other sources. 



To order, send check or money order for $49.95 + 
$8.50 for shipping, along with your shipping address 
and telephone number to: 

Joe Brancato 

THE HAM CONTACT 

P.O. Box 3624, Dept. 73 
Long Beach, CA 90803. 

CA Residents Add 8 1/4% Sales Tax. Candan Residents Reese Send U S Money 
Order & $17.10 Slipping. 

It you wtsh more information please send a SASE to the above Address. For COD 
orders, call (310> 433-5860. outside of CA call (800) 933-HAM4 and leave a 
message. 


CIRCLE 364 ON READER SERVICE CARD 
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Number 28 on your Feedback card 

Random output, 


Peace 

It is the time of the year when all 
the world’s peoples contemplate 
brotherhood, goodwill, and peace. 
Maybe it would do us some good if 
we could slop contemplating it and 
start doing it. The world sure is a 
mess! 

In the last year, the former Soviet 
Union narrowly missed yet another 
attempt by the old guard to return to 
the repressive policies of the past. 
The people of Russia are still coming 
to grips with the fact that freedom 
costs. 

The beautiful country of Bosnia 
(formerly Yugoslavia), host to the 
Winter Olympics just a few short 
years ago, has been literally de¬ 
stroyed by religious and tribal bigotry. 
The faces of the children of Sarajevo 
tell the story. 

Botched policy in Somalia has re¬ 
sulted in the deaths of several Ameri¬ 
can (and other) citizens. We went 
there in peace to do our duty as the 
leader of the free world. We saved 
millions from certain death, and the 
citizens of Mogadishu have paid us 


David Cassidy N1GPH 

country have escalated their mes¬ 
sage with intimidation and bullets. 
Can you believe this war has been 
going on now for 20 years? 

The current ruling party has decid¬ 
ed that the fact that Socialism has 
failed miserably in Eastern Europe 
shouldn't deter the United States 
from giving it a try. Clinton Adminis¬ 
tration policies (and the fear of what's 
next) have essentially paralyzed an 
already failing U.S. economy. In the 
name of “fairness." the American 
people appear to agree that they 
should give up some of their hard- 
won freedoms. There's enough pork 
in the barrel for both political parties, 
so the Republicans cannot claim any 
philosophical high ground, either. 

Are there glimmers of hope in all 
this? Sure. For the first time since 
Moses came down from Mt. Sinai. 
Arabs and Israelis have met and 
agreed to at least try to live together 
without bashing each other's heads 
in. This is peacemaking at its most 
basic level. These two groups have 
agreed that the other has the right to 
exist. It ain't much, but it’s a start. 


“Once again, the good intentions 
of the United States are being 
answered with the barrel 
_ ofa gun.” _ 


back by dragging the dead bodies of 
American soldiers through their 
streets. 

Haiti is exploding even as 1 write 
these words (in mid-October). Once 
again, the good intentions of the Unit¬ 
ed States are being answered with 
the barrel of a gun. 

The mess hasn't avoided the 
streets of America, either. The judi¬ 
cial system in the State of California 
has abdicated its power. The so- 
called "leaders" of the minority 
groups living in the Los Angeles 
area, the very ones who should be 
concerned with uplifting and provid¬ 
ing opportunity for people, are the 
very ones who make excuses for 
thugs and criminals. Instead of rule of 
law, California has instituted rule by 
mob. Threats of violence and riots 
seem to be the ways to get what you 
want out of the California Courts. 

This year, for the first time, terror¬ 
ism reached the shores of America in 
the form of the bombing of the World 
Trade Center. 

While crimes against tourists are 
actually on the decrease in Florida, 
the news media decided to create a 
crisis so that foreigners are now 
afraid to vacation here. 

The anti-abortion forces in this 


My mother is the choir director at 
her church. When I was young, my 
brothers and t all sang in her choir. 
One Christmastime, she taught us a 
song that is based on The Prayer of 
St. Francis of Assisi. I’d like to offer 
the words to this song as my holiday 
gift to you: 

Lord, make me an instrument of 
your peace. 

Where there is hatred, let me sow 
love. 

Where there is injury, pardon. 

Where there is doubt, faith. 

Where there is despair, hope. 

Where there is darkness, light. 

Where there is sadness, joy. 

Oh, Divine Master, grant that I may 
not so much seek 

To be consoled, as to console, 

To be understood, as to under¬ 
stand, 

To be loved, as to to love. 

For it is in giving, that we receive, 

And it is In pardoning, that we are 
pardoned. 

And it is in dying, that we are bom, 

To eternal life. 

No matter what your religious be¬ 
liefs, the truth is still the truth. 

I wish you peace. Shalom. Q 
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Number 29 on your Feedback card 

Propagation 

Jim Gray W1XU 


Jim Gray W1XU 
210 Chateau Circle 
Payson AZ 85541 

In spite of the decline in sunspot ac¬ 
tivity, December ought to be a Good 
month for propagation on the HF bands. 
The dally chart shows only the 12th and 
13th and again the 27th to be Poor 
days. All the rest of the month will be 
characterized by many days of decent 
propagation ... the first month like this 
In a long time. The P (Poor) days may 
also be accompanied by severe weath¬ 
er conditions. 

Of course, you can’t rule out an un¬ 
expected and sudden disturbance 
sometime during the month, but it 
doesn't seem likely except on the days 
marked P (Poor) or trending between F 
(Fair) and P (Poor). Times given below 
are LOCAL times, but the Band-Time- 
Country chart uses Coordinated Univer¬ 
sal Time (what used to be called GMT). 

10 and 12 meter bands: Occasional 
morning openings to Europe, frequent 
midday openings to South America and 
Africa, and late afternoon openings to 
the South Pacific and Aus¬ 
tralia. Also, short-skip open¬ 
ings during daylight hours 
between 1,000 and 2,300 
miles possible on Good 
days. 

15 and 17 meter 
bands: Worldwide OX dur¬ 
ing daylight hours possible 
on Good (G) days, with 
bands peaking toward the 
EAST after sunrise, toward 
the SOUTH at midday, and 
toward the WEST during 
the afternoon hours. Short 
skip between 1,000 and 
2,300 during daylight hours. 

20 meter band: Once 
again, this will be the top 
DX band for December be¬ 
tween dawn and sunset. 

The band will close earlier 
than during summer or 
equinox months, but you 
can expect excellent day¬ 
light DX. Also, short skip 
beyond 500 miles will be 
frequent during daylight 
hours. 

30 and 40 meter 
bands: These bands are 
expected to open to the 
EAST during late afternoon 
and early evening hours, 
with excellent propagation 
for DXers on Good (G) 
days. The band ought to 
stay open (or DX during 
nighttime hours and close 
shortly after sunrise. Short 
skip up to 1,000 miles dur¬ 
ing daytime and beyond 
1000 miles at night, when 
the band “goes long." 


80 and 160 meter bands: You will 
find much DX and LOW NOISE on 
many days of the month, with DX peak¬ 
ing toward the EAST around midnight 
and peaking in various directions just 
before sunrise local time. Daytime short 
skip of around 500 miles on 80 meters 
and over 500 miles at night should pre¬ 
vail on Good (G) days. 

On 160 meters, there will be NO 
daytime propagation, due to heavy ab¬ 
sorption of signals by the ionosphere. 
Occasional DX between dark and sun¬ 
rise should be possible on Good (G) 
days, but as always—QRN will be a lim¬ 
iting factor. Short skip up to about 1,000 
miles during nighttime hours can be ex¬ 
pected ... sometimes even when static 
is heavy. 

Grey-line propagation: During the 
hours surrounding sunrise and sunset 
(local time) you may be able to take ad¬ 
vantage of grey-line skip to the parts of 
earth in the “fuzzy" areas between total 
dark and total daylight. Try all the HF 
bands during these times for unusual 
signal strength to and from unexpected 
areas. See you next month. W1XU. jjj 
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SUN 

MON 

DECEMBER 1993 

TUE WED THU 

FRI 

SAT 




1 G 

2 G 

3 G 

4 G 

5 G 

6 G-F 

7 F 

8 F-G 

9 G 

10 G-F 

11 F-P 

12 P 

13 P 

14 P-F 

15 F-G 

16 G 

17 G 

18 G 

19 G 

20 G 

21 G 

22 G 

23 G 

24 G 

25 G-F 

26 F-P 

27 P 

28 P-F 

29 F 

30 F 

31 F-G 






